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ABSTRACT 

The management of replacement gilts is important for improving sows reproductive 

efficiency in breeding herd. In general, 40% of sows in a swine commercial herd are replaced 

by gilts annually. The proportion of gilts is largest among the female pigs in the herd. 

Reproductive performance of the gilts is therefore largely influence the overall herd productivity. 

Reproductive management that is important for replacement gilts included acclimatization, 

oestrus stimulation and oestrus detection, flushing, body weight measurement and the 

evaluation of the body compositions before first mating. Effective planning for replacement gilts 

results in mating at optimal time, reduces non-productive days and minimizes economic loss. In 

Thailand, the hot and humid climate negatively influences the reproductive efficacy of gilts, e.g . 

• delayed age at puberty, increase abnormal oestrus behavior and increase the culling of gilts 

due to reproductive failure. However, these factors differ among herds and also depending on 

the herd management. Effective data collection and interpretation help to improve the efficacy 

for identifying problems of replacement gilts. Currently, the computer software for herd 

recordings system is available. Several programs are produced by both Thai private company 

and imported from other countries. In most cases, these program focus on herd productivity. 

The reproductive effiCiency of gilts and sows in relation to replacement management and 

longevity are limited. In order to improve the efficacy of reproductive management in breeding 

herds, computer program that can be used as a database and also the formulation of basic 

calculation is needed to be established. The present research project is the first year of 

developing computer software program to collect data and evaluate reproductive performance 

of gilts and sows in swine commercial herds in Thailand. In addition, the application of the 

• program to commercial swine herds is on progress. 

Keywords: Replacement gilts, Reproduction, Management, Tropic, Software 
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40% fitlD tillV11<ilm\l.~!.Ji<ilff1wlJtl"~mw111u'j'l\b !.Jn11~~il"lJ tl"~m,xlJLuun~3J.yihni.yi~<illu

" II.. "''' 
~,l ~~~~'il"JJtl,l~m~11~,liiml3Jffl~ru~tl~~H~<illilm\l.~!.J"lJtl,lyhf3JLnUtlcil,lmn ~m~11.yiii" ,., .. 
u1::ff'Y1R1l1~ ~tl ~m~11.yiulL-lil~,lLL~1iin11LL~<il,ln11Lnui<ilunqj iin11<ilnL"limn !.Jtl3J1lJn11. ~ 

~~3J LL~:::~lm1ni,ll'itl,lL" m1,r<iln11.yi,;):~<ilL~tln~m~1Yl<ilLLYluliiiu1:::ffYlR1l1~Ju m1';):::ii, 
:::. I ""' ..:. .. - ~ .., I Q" ... Q"..o ~ 

m1LntJ"lJtl3J~<il,lLL<il~m~11Ln<il';)un1:::Yl,lfl~tl<il~nmtlnLL1n L3JtlL"lJl~1!.JL,;)1ru~Wl) ~m~11,;)::: 
\J" '\I " ." .. " 

09~ "I':; 1 .J_..f..l ~..I ... 
LL~<il,ltllm1Lu,"~<ilLL~:::<iln ~"lJm,lLL1n <ilm\l.~mn<il"lJUL3Jtl~m~11tll!.J 200-220 1'" tllm3JtlC1,l" ,

• 
_.cit. _€' X_Q""'::;..... ..,~... _Q"..o, 
1m,;)1ru~un-,;):"lJ,"ntJtl'Y1n-~~"lJtl,lYl,l~,"lm113J LLt1:::n11';)<iln11 Yl,lmUtllV111 m1~3J~~~tl~m 

ILl ".. .. 

LL~::: C1~m~ (reviewed by Evans and O'Doherty, 2001; Tummaruk et aI., 2007, 2009) 

m1'il<ilm1.yifflv1ruff1V11tJ~m~1~L-lilmlu~,l U1:::ntllJih!.Jn11,r<iln11"lU~"lJ1l1~ n11 
..... \I '\ 

m::~ufliivl3Jn," n11m:::~Un11LiJui<ilLLt1:m1,;)L-nfli<il n111.hutllVll1 m1U1:::LiiuJ1Vl,xni1 
, \J .. .. 

LL~:::ml3J~3JmclritlUN,l.ffu~~3Jvrutf m111"LL~ulun11,r<ilm1~lU~1,l ') LVI~ld ';):i1!.Jli
~ 

~.. "I'" 1 
, 

..I ....., Aol - 
~lm1C1~~~m,"n-~m~11 ~<ilfll!.J UL1t11Ylmm:~3J n11~~3J~Ull~n1~1tl!.Jl,l3Ju1:~'Y1n-fll~ 

.. " " .. 
1l1!.J1UL1~1~LliilLnulu';):::i1!.J~<il-;l1\l,1Wru~ruLRmU~:~il.rU'Y1U l<il!.J,.r11u~,l~,xni'il!.J ,xni<il1 

~ ~ , 
lJ1t1 LL~:::Ln~mm m1fhit,lVl;,liil~\l,h~~3Jvrutf~m~11 ~tl u1:~YlR1l1~'Y1l,l1:::lJlJrilJvrwf~, , . 
';):::ill3J3Jl Ufl:::1:::!.J:::L1~11Un111i~~~~il (longevity) iim1i,r!.J~lJiln11iilffUhH~3Jvrutf~m., 
~1 ff13Jl1tl N" H~fi tl ~m1 tl1l1~n11rilJvrUtf~ill3J3Jl'til L'tiU LrlO tll!.J~fI~tl<ilfl.f"LL1n"lJ tl"~m~11. . , 
L~3J~\.1,~ U lY'l OI1tlnn';]::: 1VI qJ.ffu 1 UmtlnLL1nLLfifilL\l.~!.J"lJ tl" ~lilJmtlnLrl tl ii,l L1111iil~"n,;):~il~" 
(f1il~"L11~U) ~mrhi.tJ1~lrnLdElLLil"~,lmn'1 ~:::H~3J'tilil Ufl:::tllmfu (Gaughan et aI., 1995) . .
~ 

• tllm~tlikl!.J~';)1ruvrutfLiimln5Yl~~t1"lJtl,lJ"u;i!.J1l1Ulu~,,'tilun vr\l,llm1lJ ~uvr'"tf J1V1,xn 
.. ., It .... 

i1 ufl~ml~VlUl"lJtl,,~uiuVl;,l LL~:::U~~iuTl1uutln 'Mun tllV111 m1ilJ~~y.ltl~m ~"LL1<iltrtl3J• 
- .. ..... ...... ~. I-..r .. I ~...t 1 

• 
... 

•Ufl::: m1"YlL~ tln~U'riUllL 'riElL~3Ju1mrnL \l,OUil" m1"'n~lntl\l,VlU1U'ritJ11m1L~u"~m~11 \l, 

.1 't'" .. ",..f., .. ~!'I
u1::L"'" 'Y1U'I!"3J ~fll'ri tllm", 1tlUU~:"IlU"J1n f{"H~m::llU" mUJnC1Ill~Yll"m1f{lJ'riUll, ~u~n1, 
~1V1fll!.J~lU Liu l'hlim1L-lilNlm,;)1ruvruftilfl" m1uf{i1"YH1~m13Jm1LiluiilHilun~ LLt1:: 

~ ~, 

m1')ilrf"f{m~1Lrttl,l,;)lnu~ruVilYll,l1::lJlJrilJvrutfYilJmn~~il (Tummaruk et aI., 2007, 2009) 
" " .... 

tl [h.l'hniitJ;,rmVI~ldiiml3JU<iln~1"nu1:wll"Yhf3J ifwllJU'U.1'Y1l"m1iiln111ULL~~:yhflJ 
m1Lnm1m13J-litl3J~tlcil"iju1:::HYlRTl1~';):'ti1[)li~m1C1mnLfln:~u~ruVll'lJtl,lLLfi~:yhf3JL"

~ ~ 

~ ... ..f 

C1n~ tl" U~:::11" L 11"lJU 

~ 
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• hhLLm)J~El~YbLIilEJfrniLn1.J111.J11~-lltJ)J~LL~::iLml::~r-l~r-l~91LdtJ.J~\l,-uEl.J~m U;-;JU\l," 	 . . 
~'VI~1 [J lu1LLm)Jff.J~r-l~91'l~i.\l,U 1:: L 'Ylf'l'l 'Yl[JLUi::\l.1L-ll1-;Jlmh.JU1::L'Ylf'l tJ th.Jhn~lu1LLm~ffl\l, 
1'V1 oj L It'\l,n11LnU-ll tJ ~~-utJ.J~m~rilLf.Jh~r-l~ r-l~1il ~mtJ\l,1.J1~ LL~::"l.I\l, -lltl)JClm.J~l\l,1::UU ~uwwi' 

" '\J III ,. III". 	 , 

~~Elm\l,n11L~tJ)J1[J.Jnu~"\l,1hh::111-u tJ.J Rm~lritl\l,li.Jl\l,EJ.J'l~~ ';11i n11-;)~n11~mHl11\l, 
l'hf)J~mffl\l,l'V1oj rJ.J'l~ijtJ1::H'Yl~111'Yi rh1iLnfln11~ru Lff[Jfltl\l,-lll.JH.J LLCl::~m~flflL-lll~11\l,~.Jij 
"" 	 \I &II "" \I 

~nun'Yi'l~~.J~ LL~::~ tll [J n111i.Jl\l,;\l,~.J n1111.J LLr-l\l,LLIl::LL\41m.Jn11-;)i\ n11El cil.J iiU1::H'Yl~1l1~ 
1\l,n11'Yl~ LL 'Yl \l,Hm~11~.J iiml ~-;ilLiJ\l,~El.J .,.ri1J\l,11tJ1LLm)J~ tl ~~1 LfI Dil\l,n11,h ULnu111.J11)J• 
-lltl ~t'l LLIl::U1::m ~ r-lll-llEl ~ t'l LifEl.J ~\l,D cil.J ~U1::~'Yl~1l1'Yi 

" 	 " 

1'",ntJ"i::i'f" A'tI €I" LA"i" m"i1,)U• 
1. L~ tJ.,.r~\l,l tJ.JrlfJ11 ~fm.J~1\l,n11-;)~nl'~'Yll.J1::UU ~u.,.r\l,fu tJ.J ~m1\l,lh::L 'Ylf'l'l'Yl [J" 	 . . 

• 
 2. L~tJ~n1!tlLmlm.Jm1L~~in[J1l1 ...ml1r-l~~ L~ml~~\l,'Yl\l,l\l,nTlr-l~~~m 


3. 	 LyjtJ'VI1LL\l,lm.JL~~in[J111't'm11Lfiuu\l,fin-lltl~~ m11Lml::~-llEl~~Lm::U1::~1~r-lIl-llmJ~ 
.d Q,;.., ~ " " " d 6..<0 

L'Yi El n11-;J ~ n11~1\l,~-U .'l1'Yi U~::1::UU ~U'Yi\l,ll L~~m~l'Yl'iHL'Yl\l, 

'lJ €IlJL'lJIJI'lJ€I" LA"i" n'11,)U 

LU\l,n111-;)[J L~tJ.,.ri1J\l,11u1LLm~~D~~lLilDf LyjmfiuTIlJ11)J-llEl~IlLLIl::u1::mllr-lt'l
" 

U1d~'Yl~1l1~ ~m~11'Yl~ LL 'Yl\l,1\4vhf)J LLlld;mt1r-lIl-U El.Jn111h::tJnil1u1LLm)JflD)J~lL~tlfLyjtl 

'tlflltD iUJ~il,gl" LLa::m€llJUW1A1,."AfI'lJ€I" LA,." nl'~·;iu 

n11"';-~\l,1tU'mmlJ~ El ~~ ') Lil ElfL;i El LrilJ11lJ11~-llEllJ~ u~::lh::lJ1 ~r-l ~U1:: RYl~1l1~ ~m 

1 ..1 .. • 1.. ..t.. 
.. 

.t .: ., 
. 

~l'Yli\U'Yll4 \l,Tll1)J~m v::'Yll 'VI1:lJlJn11LIl[J.J,m1~mm;il\l,~.J-U\l, LLfl::~m1m~l.Jf'ln[Jfn~
III 	 ,II.u \I 

• 	
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(Review literature) 

DI1lTlm7i~.yf.J LLlhm'HL~::Yl~ LL'YIU~1 tlHn1Wl1til tlrr1lu-;J::t1 ti~U1::1nm 35-55% witlD. . " 
(O'Aliaire and Orolet. 1999) iilri1W1JtI.J~lU1UHn1W11'yjmi1uyhfllijfl1111thinllllniim.J~~~il

." "I: 

til tJ'l1l1"ll t1.Jy·hfll m1-;)~m1Y11.J1::tJtJ HtJviulftl rh.J LL1nil-;J::il t1.J,hil.J il"LO tI ~1 Hn1Rl1 L -llll11 

Ylil LLYlU fi tI L1 ~1~-;J::l'ilm7~ RlIfl'r" LL1n~,,;funtJm7L-lllri1m-;J1ruviuilURn1Rl1 m7L-lllff1tl 
'\I "'.... " 

L -;J1ruviulf Vi1J1tln.J m7LLH~" e:nm1Ltlui~LL~::ilnl"liA,f"LL7nLuf1 ~1"7t1tJm7Ltluiilii tI Llitl" tI til" 
~ . 

un~ (Yln") 18-24 1U) UtJi"LL~~Ulll tilmu~mm1Rl1L-lllri1m-;J1nlviulfLdtltlltlU1::1J1m 6-7 .. " ,,-t;.. .. 

L~t1U U;-;)tl~~~~~t1m7L-lllri1m-;J1ruviufutl"Hn1Rl1~t1tiVi~ltlU;-;)tl L"IiU Rltlviu{ q~m~
\J .,.... \J " \J 

.1 ~ .~. A ~ .~ 
LL~::Rl7t11Vi17 (Evans and O' Doherty. 2001) ~~m::YltJ"lltl"u-;J-;JmVi~luR1UVlu.J"llUtl~ntJm7 

• -;)~nTl fI11l1iirl r.l1ntJm1L -lllff1tl L -;J1ruviwJf'"lJ t1.J Rn1Rl1 Rl tlviulftl t 7UYlC1nLi tl.J1UL~ t1" LYl tl 
,. '\I" "'I .. .. \J 

7111rf.JU;-;)tliil"") YlL-lll111~~Yl~Y-4~ djuL~t1.JYlm1v::limll1Ruhmh.Jd" 

tIlmOtln.J1mv1ruvi"futl.JHn1Rl1JJnhj~m7v~uuYinl,"yhf:J LL~::n"Lar';)::l'ilnLuu 
.. "''' III 

m1tJ1n Llitl.J,;)lnm1i.J Lnil tIlnTlLtlui~ tI til" L~[J1 tll-;JtJtlnl~"bjHlItJ1nrLL~::ijttlmHt:j~Y-4~lil 

. " 
LVi'il ~~ ~nU1::m7Virt.J~m1LUUiilfl'r.JLL1mJnll.iliftJ m1uuYinnfi tILrttl.J,;)lnri1u1VI nilll ih"llil 

~ 

'lJ tI.J-lltlll~dlU tU7LLmllA tllIvh Lil t1f~lL~,;)7U"ll tI"vhfll 1u Y11"U;;tJ1i1u~RlIAt LL1n-;J::C1nvil 
\J '\I ;.J " 

uuYin LL~tltil"l7MilU~HlIAtLL1ncl'.Jl1l1"1i.J1U.J~u7::H'YI~mW'YIln::tJtJHtJviwfluHmRl1li~ 
WtI L rttl"-;Jln;]UrltJ ii'YI nVHI"lJ t1"m1.Jil HUh"ll tI" ~~RlIil1 tl ij m1tinH1Y-4 tJ11 til mO tI C1 n ~HlIAt

" . " 
U 1nVi1t1 til md tlA~ tlilA,f" LL 1nijiiYl~w~;i tI H1I17C1TllY-4 Y11.J1::tJtJ RtJviulfHn1 U~::1:: tl::L1~11um7 

li~~~~~ (longevity) '!JtI.JRn1 (Le Cozier et al.. 1998, Koketsu et al.. 1999; Tummaruk et al. . • 
2001) 

lUY11.JuntJ1iHmH-nJJnv::C1n~HlIviulfLdtlUHil"m1LuuiilAf.JriRtI"Vi1m.. i.J-;Jln~u ~.J 
:..J" " , 

• 1ilmU~[Jfl-;J::ijtll[JU1::1J1t'U.
, 

7 il" 9 L~OU tIlmdtlC1n~HlIfI,f.JU1nJJmJ::vil"-;JlntllmdtlURil"
\I.. .. 

t11m1LUuiilAf"LL1nU1::1J1t'U. 3-6 ium~ Tummaruk U~::Am:: (2001) WtJ11t11tlYl~Rlmf.Ju'ln• ... ~ .... 1"~ .I ......1UHn1Rl111~~iltl'!JUlilmtln'!JtI.J1I\4LlItlflatlil \4alittJm'lA~t1ilYl 1 4 ua:: 5 n~11f1t1 UJO'-lRlI
• 

.,j x 1 " ~ ::. x.... •I" .. 
RmRl1Yl til tlllln'!JWll\41il'!J O"fI'lO n \4alit tJ n''lA n t1~A1" LL1n-;J:: R"'ll\4 LlI tIL u7tltJ LYl tltJ ntJ L'fm .. .. ,.." 

.,j .... ... • ... ..tol'" ... ~ 
Rl1YlC1m.JHlILlItltlltlUtltln11 m'lA\4Y-4tJU Vi~tHU)ilAt'ltl"ntJ Schukken LLt'l::flm:: (1994) Ut'l::

" . 
Koketsu LL~::Am:: (1999) ~"Yldlil;fudRllll1Cltln.ntllillilllVlt'l~nYll,,-n11m.nfitl DilTlm'lilnl"li 

-;J::H,,;fulUHn1Rl1il~1.J1t11J"lJ0"m1Ltluiil1J1n;f\4 (Andersson and Einarsson. 1980) mh.J'hn
" . 

........ - . ..I .. .:: .. 1'~

il lIm7AUY-4tJtln11Hn7Rl1YlCln~HlILlI£l £lltl1J1n 'llUlil'lJ tI.JA'ltln-;J::Lt'lnLlI tlAt'l tI~ U~liltJm'l." . 

.,j .1.... ... ~ .,j ... ... ... 
A~tI~Yl 4 LL~:: 5 Lu1tltJLYltltJntJil1YlC1n'-lHlILlItlDltlUDtl (Tummaruk et aI., 2001) "ll'''Rlll17t1" . 
t1~U1tlli11 UtlnLVI\ttl,;)lmhi'tJmtln-;J::O~~;itl"lJUlilmtlnLL~1 mll1Uilnih""lJtI"tIltllU~litJ• 

• 
3 
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• • 
• 

mtlm~tnr1unih.j~iitl"lJU1ilmtm~lU mhlfltl ll1uhuhium£1m~[J1r1'\4 'm,~iitl1m.nnn11 
~:ii"lJU1ilmtlnrl'l~qjn11 (lll't'n:a1iumtln~ 1 ~7tl 2) (Culbertson et aI., 1997) Schukken 

ll~:fl{~: (1994) "l~ll"il~ 't111Cl1U"lJ. Cl~"m"11 Lrl m.j")J~il'l'f.J Ll1nihmii m:U:L1 ~lLUn11Li~" 

. j 

, 
~~~tfoli1i~ (longevity) LL~:Wlm~"lJ£1.Jn11f1ilrf.J "m"11~"f~11Cl.J Lrl tl Cl1ummdhh.J L1~11um1. , . 
1...... ~ . ..I~ ....... .., X _~A 1.1" 
~~~H~i1 ffUn11~m"11Y1i1.JYltl.J l)JCl£11~'\4Cl U '\4Clmln'\4Wll ~~"lJ Cl.Jnl"fl~mlUEl~~ln qJ~lm~ 

.. ....". tk L ..t:::"" .., 1II ".. "" ,1:UlJfflJ't'-IUlfnff.J"lJU U"m"11Y1~~YlEl.JL)JElEllU)Jlnil1U L~)Jm1mU1n1.ml)Jfl)Jmm.J.. \J,,, " 
Lt'l1~vt'llffilfl111 Cl1u~mm::ff)J~"il"lJ£1.Jm1.t.Jl1Cl.Jflf~Ll1nL'\4"mffl1m1";l:dju 200-220 1U 

od .. 'II , 

"I". ,... ..,j.¥
(Schukken et aI., 1994) Koketsu lLa:flnl.: (1999) Lilfl1'\41n1.11l)JClH")J"n"l"Wl1Y1CllUmn"lJ'\4

• • 
~lu1u~nlL1nfl~ El"iHii~tf~~)J"~~::'t~~ln"1h.Ji1i~"lJ Cl.J lL~"mi1~rt.J ') ~:UCl U~.J LL~:lL'\4:\hh 

'II • 

• _..l .... I' ~ "" .... ." 
"mffl1f11J,}:Cl nH")JnCl'\4tl1U 230 1'\4 Cl1 UYI"m"11Cln ~ ")J't'-I'\411m.Jll1n U.J)J ~~Cj\ Cl Cli111n11 
.. '\I .. '''II \I .. 

~")J~"~1 rJL i'\4r1'\4 n~11fi tl "mWll~Cln~")JlrlmJ1 umn Dmln11~")J~m:".J;r'\4 dj'\4m1U.J 
.." 'II '\I 

• UCl n 'Mel thol~rt~11"m"11~Cln ~ ")Ji.J LLii Cll UrJol UCl U~ ::ii1£1 m "Cl n ~ ")J"l.r~ ~1 uflf.J Ii Cl'\4~~:: 
.. \I .. '\I 

fI~Cl" LLIii mh.J"l1n~ U1.Jflfol n't'-lU11"m~t)m.j")J LrlCl Cll umn ~dhrCj\11m1l"lT1fl~ Cl"cii1n11ft'm..,," , 
.,j .,j " 0

YlHffm)JEltn~UmClu (Koketsu et aI., 1999) 

~aJnt)1l1'Yin1~au,.r,"fi (Reproductive performance)• 

fI11)J")J1J"j"n1w'\4fllCl.J"n,.;r'\4r1utI;,rU~~lumh.J li'\4 WlUW'\4lf aliun11fl~Elil U~: 
" "" .. 

r)~m~ Luw;i'\4 (Dial et aI., 1992; Tummaruk et aI., 2000a) ilLLtllrl'liti"~")JnClIl1't'-1Y11"m1
'II 

;uwui'luffml't'-lt'lLiiuii~~luilLLtl1 uii~:mh"iiml)JLfiu1,rCl"r1'\4 ilLU.h~'hf1ru Lum1iiu 
• • v 

flf"d "l.ruri CllU"lJ El" "m"11 L "lTlt'i1m ';I1nIW'\4yf CllU "mWl1lrlCl ~")Jvi'\4lfflf,,"1n EllrJLiiElfl ~ tlf!".. '" -t'.. .. .. .."
~ .... . ..... ....... ... . .. 

molUln ~lU1U1u"ruL"U ElCj\11mWlJlflatlil "lJ'\41ilfl1tln "~:: 1::U::~U1U)JCl"H"lJ 
.. v 

• 
tll~11 viulim1)J t1"n1~ ~""l"~tl)J u~::~tl"m (Tummaruk et aI., 2000; Tummaruk et aI., ,.. . 
2007) £i 5" ~'Yi a ~ tlm1L"lT1 H1rJL \l1n, vi'\4i'l'\4"m £11 U"lJ Dol RmWlllrlD ii"1UL ';11 qJwulfii,h D"11 

" -t'"" .." .. 
..... ..i.... 2 ....... t!!,., ......... tI" • .... I' .......

Y-IUlinn)JYlflD'\4"lJlolR" (h =0.3) l)JDlu1UULYlUUnUiI1U 1£)'\4') Yll"1:;UlJRU't'-I'\4'!r CllUL)Jtlt)"
, \I , , 

1UL\l1ruW'\4i'l'\4"mvi'\4lfutlfm-nufv:;flutl1::)Jln1. 211 1'\4 u~:;Jl~unil 117 iHflnf)J lWlJnI.:~ 
., ..,,' \I 

an~ft')Jutlfm~ufnuua'\4~La"lf\l:;1..h:;mnl. 185 1'\4 u~:J1~14nil 98 nlanf)J L'\4Y11~t1nu~"m 
" OJ • 
... ... ... .... ~..1 • AI -t .... _..I. I .d .J ::; 
)Jm::t)nH")Jl)JmlJ\U~"m"YI 2 ~1fl 3 L'\4£)"~lnL~HaH~ilYlilml Cl1[JL;l~[JYlClnHH)JmolU1m:; 

.. • OJ 

1.1 
.. A ::;.... • - ., ,d Q:::

1:;)Jln4 7-9 lil El'\4 £)lUL)J£1fl~ tlilm"U1mm~::t)n'\411J11Lfln:;~uYlUtllUL)J£1H")J"Wlm,,"1n 
• 'II • 

~1tl tl1md Dnol1UL~1ruW'\4lfLit£)"vlni1l~"lJiifl11)J\hL';flnflni1ll~::~ltmi11 '\4n11vWlU'\4fin tl'"lU, .,,, , 

4
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• • 

• 

,!m (longevity) 

-l"~'YL~U (Non-productive days, NPD) 

-;i1u1U1URnJ Lfitl1ULLli Rm~::LLU'l~m~UnlJ-;i1u1u~muhu1J~ fI LLli~ flU NPD LUU~lU 
\I" 'I \I 

d 4 d X 
~U.J'lJfln::tI::fl~E1~mfl~f1~ (farrowing interval) (Dial et al.. 1992) 'l::tI:m~f1~Hl.Jfl~[JYlU 

.1 "1.1" ., ., x • ~ .. .... ., ., .9 ~ 
lJ1:ntllJ ~lJ"'1 tI 'l::tJ::tl1Jl1 f1.J 'l:: tI::L~ [J.J ~n LL~::"1U1 U 1 URnJ LRtI~ ~.J~ tl1U1J 1:U:tl1Jl1 f1.J LlJum , " .. " " 
LLU1~f1 f1WU1.Jfl.J~ LU~ tlULLU~.Jl.rL~m.rtl £JL Yi1,x U 1il tim'lL~rttJ11l1fl~f1il 'l::tI::L~u.J~nn 

" 
LLU1~n~unu-;hulU~ n~ ri1u1JvimLlivi DU L~m.rDtI uvi~n~::.ff\l,nlJm'liilm'llwrhf1J i.JJU NPD 

'U 

~.JLuwil1LLu1~tt1AnJ~~::lJDnii.JR1JTI[)lll'rml'~HlJvrui'luLLliRm (Dial et al.. 1992) ., . . 
NPD ;iD 1U1"'nm1J~LLliRm~1f1 RmR1l~D1UVflD1J ~R1JL.rLLi1 LliL.rD riJ.J 1 Wl:U:L~U.J 

'I" \J• ~nLL~::'l::u::51JriD.J (Dial et al.. 1992) ilDri1.J'lJD.J NPD luRmR1l 1.rLLT1 1:U:L,)1~.Jii.J~R1J 
,. IIIj "\J 

L,)1~.Jii.JA",rr.J n~:1:U::.J LLvi ~R1Jflf.J LL'ln~um::rr.J ~R1Jii", 'l::U::L,)1~.J ii.J~R1J LL~::L,)1~.J ii.JA",
'U 'U 'U 

~.J~m::Lli[)n1l1111Yi~1'lnnlUm'liLfln::~1U~~1 tI ') fl.f.J LrtD.J~1nLLvi A::vhf1Jiim'lA.JUuYinlli 
'U 

mijflunubLLliRm (Tummaruk et al.. 2007. 2009) NPD U'l::nEllJ.r1t11::U::~U1\UJii.J~RlJ• 
• •• ~ .. _ A!" A 

(weanlng-to-fist-servlce Interval. WSI) 1::tI::~RlJm.JLL'ln[).J~RlJ"'il (mm~RlJ'n1) 'l::U::~RlJ[).J 

A",~.J LLA::~ri1UlJi"i.JA",~.J 'l::U:: NPD riDu~RlJL.rLLT1 WSI JUf1ElU,)1.J;ULdml1ulJrllJ NPD 

~i.J~RlJ ~lLLU'l~1.J ') J.:J1U'l::ilJ~lLL1iRmu~::'l::ilJ~.J L"liu DilnL,j1fl~Dil D"'n~RlJ,)h -;i1ulu. " 
UliRm~[)nA",rr.J~i.J~RlJ LL~::'h~lJmDnL\l,~mrlULl1U~lUU'l::nDlJ'lJD.J NPD ~i.J~RlJJ.Jiu 

• 'U 

(Koketsu. 2005) 

... " 
ilg:tnL'lJ1fHHI~ (Farrowing rate, FR) 

DilnL')1fl~ [Jil ;i El L U DfL.nuil~1Eliil H1U'lJ D.J Rm~[)n~R1Jui1R11111m,)1fliHlil1.1• . " 
L~ilm'lnt~~1t1 ') Dri1.JlU'rl1.J51JriEl.JLiluihu~rt.J"D.:JDYlnL,j1fl~Dil L"liU DYlnm1nilJiil m'l 

uri.J m'lriD.JLl1UlJ LLA:"f1.J~1J (Tummaruk et al.. 1999) ~.J~iim1Ail~.JRmDU1.J11ilL11~i.J" . 
HmntrlJim::"li1ul~ NPD ~i.J~HlIAilA.J (Koketsu. 2005) U;itl~VilJ'hii~~viDDilnL'IhflADil• 
'.run ,hilJfl'lDn'lJEl.Juliam WSI m~ilm'llu~.:J D1£JLdEl~RlIvru1f1..rfl.f.JLL'lnluRmff11 u~:: 

, "'I'" 
f1ilm~ u;itl1UL~E1.J" D.:Jm'l~ R1Jr1 ii~~viD D~n L,)1fl ~Dil U'l::nDlJ.rl U 'I!\4"''' D.Jm1~all (~all

'U 

';)1.JnlJ~RlIL l1 tl1J) m11Jrl"tl.Jm'l~RlI L 1 A1l\l,m'l~R1J LLA::fl ClU'l1VinlJU1111 nL'lJ [J.J~1L':[J 
(Tummaruk et al.. 2000) 

Dilnm1mrlJiilLl1U~lLLU'l~illvrwfnlJD~nL,j'1fltlA"'tlti1.JR.J m'lnilJiilii 2 UlJlJ ;itl
'U 

nilJi"'il'l.J'ltllJ (regular return) LLA::nilJi",l1imntllJ (irregular return) nAlJRilil1.J'ltllJ 

~111t1n.J Rm~nilJi,,~i.J~RlJ 18-24 1'14 ~1tl 38-45 1'14 lu'lJm::r1nilJiillliil1.J1tllJ~111t1n.J• 

• 
5 
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~m'YlnGlUR~ntl'U 18 1'U Vl1"tl 25-37 1'U Vl1"tlVl~~ 45 1'U (Tummaruk et al.. 2001) VI~~~ln~n 

L"Ii ml1.l;;R'UR~:Lfiil;j'U1l1tl1'U 1 1'U LtlJJU71tl1'Ul:tl: 4 L'IJ~~ ~:L,rlHlJilGlmh:mm 2-3 1'U
:.J .. .. 

Vlfl~'ilnL"Ii 1:tl:ritl'U~~i1~:Lnil;jwntl1'U 13 1'UVlfl~~H~lJvi'U~• 
1.l1:mm1wri 35 Vlfl~HRlJ i1~tl'U~:L~lJRn~m:~n LL~:Vlfl~~ln 70 1'U i1~tl'UR1mlC1.. 

Rn~ LLtl'Uiiu tltl~ fl11lJfllJ L VlGl11l4ml1.lBR'URll:H~HGl1~~mnflURilm~lElU ml~'l!Latli1 titl'U 

l:Vlil~ 13-35 1'U ":ti11~nfluRil'1.li~1~ltlUVl1tltllllLnilmlritl~LfitllJ ml"ltl"1Jtl~~1~tl'U 35

70 1'U ~:rh1~Ln'il,rlJrl LLGl:Gln~-niilLLlnfl~tlil~l Vlfl~ 70 1'U til~mliiilL;ftlGlnRm~:R1l~.. .. . 
LLtl'U~U tl~L~LL~hh'U1 'U~n LL lnfl Gl tl~ ii:fii~ tll~":Utl tl Gl~ LLGl:~n ill tl LL1"nfl fl tl ~R~;f'U'iI fl tl ~~'Um 1".. .. .. 
'illtl"1Jtl~fm1wli1~riltlR~;j'U 1.l;itlyj'WuiljjH~c;itlmlnfluR~1.l1":ntlU~')tJ ~l~Umtln f1~mfl.. .. .. 

~ A 1 I J' I ~ 1:1''' _.... - A J' . 
l:tl:L~tl~Gln LLGl:nTm'Utl·1V111 WI!l~LGltl~Gln tltJ1~ Llnilmlnfl1.JR~tll~Lnil~lnml~~L"l5tl L"l5'1.1... .. 
Parcine parvovirus Vl1tl Lfi'il~lnyJtlRm mlHRlJLYitlmi~il'Wfll~ LL~;mlm1"i~ Li1'1.1.~'I.1.• 

• 
tI"l~A"Dn (Litter size) 

"1J~l~mtlmL1"mfi~1'I.1.LL~~nnf'l.1.nUDm11l11iln '1."Ii Dm1ml1.liiR'U~ LLfl:Dmln111tl~ 
.... I .....d ICII Q,; 

"1Jtl~mtltl'l.1. van der Lende and Schoenmaker (1990) l1U1"1lJ'lJtl~Gl"ln~lW'1~Gltl~'I!~lJn11'UU 

n11~nL"Ii,nnnTH.jl'I!lnRm1wrl1~ fU'I. 1954-1986 'WuilRmRl1iiDmlmlilnL"liL\\~tl 13.5+3. . 

1u LLfl::LL~RmiiDmlmlilnL"liL\\~tl 16.4+7 1u 1'1.1.th:L'Ylt'lL'Yltl Tantasuparuk LLGl:flm: (2001,. -



2002) rhml'Yl~Gl tl~UU llill1mlilnL"Ii~l tlGll'Wl11Rlf11.l'Wuilllmln11'i1n'1."liL'URmRl1vi'l.1.lf 

LLGl'l.1.~L1"'I! (Landrace, L) LLGl:tltlfm-ntlf (Yorkshire, Y) L\\~tl 13.8 1u LL~: 15.3 LU LLGl:1'I.1.LL~ 
RmYilJL\\~tl 14.0 UGl: 15.7 lu illlJ~liu D"l1ml1.lnR'I.1.m'l.1.Rmliltl1.lniiR~ri~

;.J, \t 
95-100% 

, 

(Pope and First. 1985; Ashworth, 1998) 1'U"1Jm:~llill1mli11tl'1Jtl~i1tim~l"Rmfitl'U,jl~R..l
• \i 

mn 1'1.1.RmR1tlvi'l.1.lftlh1.lR~ri~ 30-40% (Pope. 1994) 'h\41V1ni'lJu~mli11tl,::dii1;f\4nt:l'Ui\.,i 
, , , \J " ... 

30 "1Ju~nT'li~filJ~ (Pope and First. 1985; van der Lende and Schoenmarker. 1990) 

• liltlri1LtlRmL~'iluRil~lJlml~'iltlnii1i1 ') 1~L~'I.1.LdlJiimlmtl'1JlJ~i1~lJ'I.1.Ul~"1'1.1.Lfii1;f\4 Ilml• 
ml1tli1UGl:L';)1ruLiiuli1'1Jtl~i1~tl'l.1.1l4Rm":C1n-;)lni1il1tl'1J'Ulil'1Jtl~lJilGln (pere et aI., 1997) Wu 

., , " '\I 

UGl:flm: (1988) 'WUild~lJ~Glnii"1J'I.1.1i1 L~n~~ ~1'U1'U"1J lJ~flnmtlUU1.J,rlJrl~..l':;Lni1;f'U1Wri1..l.. .. 
t11:mm 7-15 Rtli11~"1Jtl..l mlei'lJritl~nd-3ii,jl'U1'1.1.R-3;f'l.1. jjmlflmn'Wuilu'Ui-u lJ-3uli ii~ flii Eltf-3 

• \i 

1li111mlmhtlil"1Jtl-3i1~tl'UUGl:"1J'Ul'i1mlJn (Short et aI., 1997; van Rens et al.. 2000) L'U'lJm:.. 
~U'l.1.&f"1Jtl-3~nfiiiD'YlR'WGl~1tJL-li'l.1.n'U (Gama et aI., 1991; Galvin et al.. 1993) ti1'U1V1~uli,!m 
vi'l.1.lfLLriii"1J'I.1.1~mDm~nnilRmvi'l.1.lfHRlJ (Gaugler et aI., 1984) D9I11n11i1n'hi tli111nT'l"luil 

"1JlJ-3i1~tl'l.1. LL~:;t17mi1nJtl~lJi1Gln R1mlC1vi~'Ul'i11iltln11flilL~tlnm-3.,.r'U1imllJ (Bennett and .. . 
Leymaster, 1990; Perez-Enciso et aI., 1996; Imboonta et aI., 2007) mil.JhriiifilD9I11 

2vi'U1iml~ (heritability) 'lJ lJ..l"1Juli1mlJnfim.1.,rl-3~l (h = 0.1, Rothschild, 1996; Rydhmer, • 

• 
6 
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• 
2000) LL~~.J1iL~'U.ilm1"~ [J1 [Jl2JL~2J'lJ'U.l~mtlnhWm1"~i)L~tlnm.J~'U.1mn2Jtll,;) iiiE)';i1ni), 
(Bidanel et aI., 1994) il.J~'U.l.j~-;im1l.J~.JLL1~~tl2J~.Jiiml2Jih~ruiitl'lJ'U.li)mtlnmnnil.. 
~'U.1mn2J lJ~imYl~lii'1iLLri ~lr;)lJmtln i~m1"~~2J~'U.f L'Ylflitflm1"~~2J 1"::[J::df[J.J~n m1"li 

, , 'U 

tllY1l1" flmnl~'lJtl.:JtllY1l1" Eli)nn11"~i)~.J hfl'Yl1.J1":lJlJHlJ~Wrr (L"li" Porcine Parvovirus , , 
LL~: Leptospirosis) LL~::rlih~'l!fltlD'Yl~~fI,;)ln~tl~m (Clark and Leman, 1986; Dewey et aI.,, 
1992; Tummaruk et aI., 2000

b
.
C

) 2Jtl.J1Y11infl.J'tJ5m::~lJilm1"iiD'Yl~~fli12Jn"1"::Ylil.Jl.j~i[J 
LYI ~ldtll,;) ii ~ fI m::'YllJii tl'lJ'U.l" fl1"tl nm nnil~ ~,;)lntJ"'';)i[J Lii [J1 

~2Jntlm~m1"~u~,",flJtl.:J~mLLii~::~mmml2JLL"n~h.:Jn" 1"[J~1'tJ~m~lm1"tlLLti.:J...... , 
'~nl1.J ') tltlmu" 2 n~2J~wl '~LLri n~2J~'U.frh,r~~i\~lmLJ.i (dam line) LL~::n~3J~'U.f~l,r~~~ 

• 
.... .... .. .. 

~[J~tl (sire line) ~mn~2Jrh,r~~'I1~mLJ.iH1"1Y1ru';)::ii~2J1"1"tlm~m1"HlJ~'U.ffitl'U.il.J~.J LL~:ii 
" .. u .. '\J 

;n~m:::'lJtl.Jm1"~~" (production traits) L"li'U. Elmlm1"L,;)1'l!L~lJ1" LL~:~n4ln~'lI'ln~~tl~3Jm1" 

1",IJm:::~n~ 3JYh,r~ ~~ ~l [J~ tliiEl'l1nm1"L,;)1nJL~lJhlLl~::fI rum~'lI'lnmjl'U.1"::r;)lJ~~2Jln ulliii 
.. "" \I 

011. ,,(" " .... I • 

~m1"tlm~m.:JnT~~lJ~'U.~lJl.:Jtl[J1.J L"I!'U. 'lJ'U.l"mtln~tlr.Jn11~1[JLLlJ (Legault, 1985; Bidanel et 

al. . 1996) m1"~n~lLtJ1[JlJLfitllJ~3J1"1"tlm~m.:Jm1"~lJ~"fntl.:J~m~"fm1 ~lJil~"'wl L LLfI:: .. .... .. 
Y l"m"~[J';)::ii'lJ'U.lilmtlnlY1runil~'U.f il1tlfl (Duroc, D) (Gaugler et aI., 1984) LL~:: LLi.l3JLii[Jf

" , 'U 

.... ... .. 
(Hampshire, H) (Yen et al.. 1987; Baas et al.. 1992) 'lJ'U.lilmtln'lJtl.J~m~'U.~ L LL~:: Y lJ'lJ'U.l" 

rtln~L~[J.:Jn," l'U.nT~~nlilLrltl'J.i'U.l"md~lJil~m~"f, , L ~'lJ'U.lilmtlmL1"mfi"lY1runil.. Y 

tlcll.J~"tlihf1'l! rf.:J1"tJ1"::L 'Yl~''YltILLfI::l'U.tJ1"::L'Yl~~1Li'l'U. (Tantasuparuk et al. . 2000; Tummaruk 

et al.. 2000
b

) itl1J~~Ul~'U.h5ntJ[h.JYlrt.:J~lJilt)ilm~iil-jfltitlEl"Tlm1"I-j~2Jii"l'U.~m~'U.i Y 
\.l " .. .. 

mnnil~'U.Tf L ,"tJ1"::L'Yl~~iLil" (Tummaruk et al .. 2000 
b

) u'''l.:JliL~"il~muYifl::~!.J~"i, . . 
LL~m::~.:J~"Tfrl~~lJntlll") .... m1"~u~'U.flmtLf)tI.:Jn'U. tll~iif1111.JYl"'Yl1"Yl1tlm1"tJ1lJr;)lLiln1J, . 

• ~.:JLL1~~tllJ',,1J.iLrhn" nT~i"m'l,"r..J.Ju~::tJ"';Ji!.JYil.J ') ~iil-jflYitl"mYl!.Jl'lJtl.:JuJ.i~m L'Ii" m'l 
'U • 

n"tllY11'l Eli\nm"L~l~~lrutllYll1" ufl::m1"~n'L;tlJ1Yl"nl"'lil.JL~!.J.Jflnlll';)~Hl"il1Jl'U.m1"rh
'" ".~ '\I 

1iLfiilml1JLL"nYil.J'lJtl.J~lJ'l1"tlll1""111.:Jm'lHlJ~",Jf·1l1l.:J ~m"""'"iurluYifl:: ......."i "fl tlm"fl111J 
.. .... .. 

LL"nYil.:Jl"L~tl.:Jml1JYl"m"Yitl~.:Ju1"~El2JL'Ii"t)ilmflih!.J (Love et al.. 1995) 
'II 

m"~luJi,,)lJ~"frhli'lJ'U.lilmtln'lJtl"~mlYinii" (Johnansson. 1981; Tummaruk et. . .. 
d '" _ C"_ _ _ • 

al.. 2001 ) ~fI'lJtl.:JnT~~~1J'lJl1J~"~Lnil.lnElYln"fl'lJtl.J Heterosis Johanson (1981) ~lJ11'lJ'U.l" 

mtlnl'U.~m~"1f~~1J~.:Jnilvi"iu"tJ'l:1Jlru 0.6-0.7 fll~tlmun Tummaruk LLfl::flru:: (2001 
d

) 
.. .. \J .. 

~lJilii" LL~mj,;)::Lfl'U. .......'U.iurl~l tln"uii flnrlLfiil.ln~ t1~1,,"""'"in".::~'lJ"1"mtJn lY1runilmtln 
",. . " 
~'U.iLL"tJ"::1Jltu. 0.3 il1iimntln (mn"yj 1) f.,/fldLfiil.ln~n~nrl'r'U.i~~1Jiiml1J~llJl1"tll'U.m,.

" .." " 
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.~ . 

tlU'ltlVl (prenatal survival) R·mil~nvr~1furl (Ral et aI., 1977; Johansson, 1981; Rothschild 

'" 	 " " ~ 
and Bidanal, 1998) 

11.0 ac 

LxY 11.3 
b 

LxL 

11.1 abYxL 
c

YxY 	 10.8 

• 
iil~1J~'liln (Parity number) 

fhilJmtlnii"Hlq]mnJ1'lt1.'11Yml'l~lJvrutftuLL1iRm LVl[J~11tJ Rmrlt)"lU1n'il::ii'llUl~ 
mtlm~nnilRmm,) LL~::'lIU1Vlmtlm::R')RVlhRm~lilJmllnrl 3-6 ~i.J,nmi\ril::~tl[J ') ~Vl~') 

.. \I" " 
b ., ."1 ..! • "1'(Dewey et al.. 1995; Tummaruk et al. . 2000) ~m'YlEl.JLL'lmUU~m'Ylf)llU'lll') 1lilllm'l 

tl ..! tl .:. " b ~ A

L ~[JULL ~.J'lItl.JR.JLL1Cj)~mJ (Clark et aI., 1986; Tummaruk et al.. 2000) u~::!.J.Jnw:nWl1 

lwzi1.JL~[J.J~nLi\!tl!.Jni1Rmul.J 	(Koketsu et al.. 1996; Neil et aI., 1996) utlmnndu')itl.Jli
" . 

~i.J.Jl~ti1~~rt.J L~ lim'lL 'il1ru LiilJLVl'll tl.Jn.Jm [J5m11 [J fill~L;!.J.J~ tlm'lRru LRmnJVl~ rJ'lItl.:l L)..I
"" " " " 

'Yl1lJtl~.jhJ m'lRruLRtJinJVl~rJdv::ih.j~~tlm'lLnui~~i.J~[h~1JLL~::tlm1m'lVln'bi (Baidoo et
" " . 

al.. 1992) m'lli1l1';',11utl11J104f(.:JntlmHHJ (flushing) ~::ii~~~tlm'lL~1Jm1Vln',;l~Rmffl1 
~ . 

f(m"tl.:JU1nU~:"tl')i'tJ .m;".f·.4 u9iL1iLi~",luRm~1ilJmtlmJ1nnil 2 -t'u'ttl (Dial et al.. 

1992) m'lL~1J-t'WIJ 1).:1'11 U1Vlf11tl n Ld tl ~lilJmtlnR.:I-t'uR11J'1(1 tl~1n[J'ti,nnm1L~1J-t'U'lltl.:J ti'Vl'l1 
" 

• 	 nT~Vln't"liLL~::'IJU1Vl1J"~nm1J~lilJmtlnriR.:J-t'u (Gama and Johnson. 1993) u1)nv1nd~lilJ
" " 

mtlm~!.J1nuu~ 111 [Jiil.:J nu Rn-rrl tl1u1J1nni1ii'IJ~.~mtlnLVl!.JL\l,~[JR.Jni'Rn1il tllmttl [J LVl U , , , '" , " 
~lJhRm';tl.Ju'lmrh,ru (Culbertson et al.. 1997) i1!.JL~i1ri~lilJmtlnii~"'~tl'IJU1VlmtlnR.:I. 	 ." 

• ..I 1 .1 .. .k ~ • ~ L ..I , .1.."1' _I ~ 
mn mLu"'!.J'!Ju.:J'!J~."mtln UHJ~.:J'lJUn1J~'VllJmtln Vl!.JLu~[JLUHJLuUtl[J1J1Jln m.u'llJ'lJU1Vl 

~ 	 ~ 

mtlnJJr.J.:J~.:Jfl1'lfhUJiVlIi1u'IJtlJRmthilJmtln~• ..:J ') 1~r.J..:J (parity distribution) Yl1!.JLR1Jtl" 	 . ~ 

-.. ..,., 
11HHUJ~"i! (Mating procedure) 

1ur.J.:J Rn-rrliirf.:Jm1'-< R1Jn'l1J"lJ.ii LL~::m'l~ R1JL Yi [J1J 'lI~lVlmtlnriLnVlvlnm'l~R)..I
" . 

~'l1J"lJlqj titl[Jt,.f..:Jii'IJulYll~~ni.m'l~f(1JLii[J1J (Dewey et al. . 1995; Tummaruk et al.. 2000 
c
) 

tl Ul.JL'lnm~m1'Y1Cj)~ tl.:Jri iim1fl1lJf)1Ji1 UtJ1~1.J ') ~lJil 'lI~lVlmtlnL1iiifl111JUVlmh.Jn~ • 

• 	
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-
 , A..:4 .cI d I 

7::Vlll·ln17~HUlli771J"'1'ilLL~::n17H~1JL 'YHJ1J (Flowers and Alhusen. 1992) 1Jn1wm~l'Ynnl 

H~m::'Yn.J"lIEl.ln17H~llLYi[J1J9iEl"ll~1'ilmEln~~;i~ntJn17-;)'iln17 Limi m7mT;)m7LU~i'il m?" 

L~Elml~lH~ll~mj~[jl LL~::-;jl~I~,ri~"lItl'ln17H~1l~Elm7LU~i'il (Xue et aI., 1998; Steverink 

et aI., 1999; Almeida et aI., 2000 
a

) 1..i~vu~m7H~llLri[Jlliim7lin~mhln11""lIll,l1l1nnilm7• 
H~1lli7711"'1~ i,l~~m7th::Lij~l.h::ih1~m~nl'mR'llTll[Jlim7i"m7l~LL~~::~,liiml1l

'II 

~lLU\4~tl,lrh1i~::L5 [J'ilLv: tlli"ll~1'ilmtlnvlnm1H~llLri UllL~iEl [Jnilm1HR'1Jli7111"'1~ h 
c

l.h::L'Y1f1~1L'il~ Tummaruk LL~::ml4:: (2000 ) ~tJill.h::H'Y1~m~m7HR'llLriulll~R'nwr~i Y ~tlU 

nil~m~~~i L H~dEllvLn'ilL9iJ,lvlnm7-;)'ilm71~r.J,lVl1ElLn'ilvlmL~~mLEl"~,,iEl,l~m~myjllL~11" , ", 
~ tlLULv: tlui"tJU1,lm1HR'llLriullliih.h::H'Y1Rm~ R',l R''ill~R'm'Y1nR'luvr~i 

.. 1.1" ".. , 

... 

"::V::L~V\lan (Lactation length)
.. 

• Vl1ll.h~,l LU~1J17~1J1~ tl,l R'm1~u;vu~ii1::u::L1 ~l"l1tl,lm1Lffu,l~mJn~u1::1l1 rn 3 
'\J , q q" \I 

L~tl~ (Mauget, 1982) U;vU~1::[J::Lffu,,~n1~r.J,lR'mLLtJtJtl'ilR'1V1m1111'ilu~1Lu1iLltnl.h::1l1n4 
.. '\J \I.. .. 

3-4 iU'ill~ (Meredith, 1995; Tantasuparuk et aI., 2000; Hoshino and Koketsu, 2009) Lrltl 

7::U::L~U,l~ni~~,l7tltJm7H~'il (farrowing interval) nv::i~~,,9iltJLL~::-;jl~1~"lItl,l~n~m~H~?I'tv1
" " . 

~mL~~tlilnv::Lyjll;i~ (Dial et aI., 1992) tltil,lhrii)tll1::[J::Lff[J,l~ni~nil 2 ium~ v::iiH~L~tJ 
I A ...... , I d ,¥.... ..... ~ 

?I El R'm1Cl [n ~'Y11" m1R'tJ~~li'ill1J1Jl L"'~ 7::U::VI Ul~llCl"HR'1J~l~"lI~LL~:: tl'ilnm1R'ru L~um. 
'II 

" ~ 
I .r c ,.::! 
tltl\4~,l"ll~ (Mabry et aI., 1996; Marsteller et aI., 1997) Tummaruk LL~::flne: (2000 ) ~1JllU.HJ 

1::u::Lffu,l~n~'il~" 1 ium~ "lI~1'ilmtlnl~7EltJm1H~?Ie)'illuv::~"~"1'ilmu~[J 0.2 il/fl1tln
" 

1::U::L 1 ~lnl'H,rlri"ll El,l1J'il i'l m ~ El~i'tllli"tJm1~~i1"l1El"Y11 tltl~v::Ln'il;i~tlUl,lR'lltJ'H~Vli,lvln 
" " " • I ": I .. ... oJ' ok. ..1 - 

fl~tl'ilu1::1J1ru. 3 R'umVl (Palmer et aI., 1965) Llltl1::U::Li'lU,l~n~1~"~ ';Il~1~"El,lY'4Eli'li'lLfl~ 

unii;)::ii;'il~1~~R'J.ff~ (Kunavongkrit et aI., 1982) 1::Y1tJ"lItl,l lutenizing hormone (LH) 1~"1i1-l 
'" ..t " _. _ ..I "'_ .t I 

'Y1l U" 1) -l1:: U::,,~ [J-l fl n LLfl::VI fl"VI Ul~llU" tll,;) L n U1" El-l ntJ H fl" El-l1:: U::LflU" fl n il i.l'!J~lilfl1Eln 
" " oJ'- ..... a 

(Rojanasthien, 1988; Rojanasthien and Einarsson, 1988) ,!nn1m::U::L~[J,l~n~l~tll,;)1l 

L 1 ~1\4l~nill~m1ui"tJRllYl ~U"lItl,dl,l nltJLv: tlli~i'ElllntJm1HR'1Jvr~it~7tltJe)tI LU tl til"L1n~ 
• I ' • 1- ..I 'I ..... 1 ' oJ'

1u11,l"tl,lR'n1 RTll1::" EJ-lm1LH1Htnru EllV1l1 u11l1ru.LL~::ml4Tll~EllV1l7'Y1Rm lil1tJ WI11-lL~ tJ-l'" ., " , 
~niifl11v::~111l~,;)11nnU1::nDtJn~ (Hulten et aI., 1993; Neil et aI., 1996) Tummaruk LLi'l~ 
" c ,"" .J" ~ A .t '1 .......

flne: (2000) ~tJ1lm1::£.J::L"W,l~n~~~" 1::U::VlUl~lltl,lHR'1l,;)::~1~"\41l1nn1l ~Rn1~~li L" 

I . . 
... ... .... oJ'.... ... .. ... "1 ... , ...., .... ... • 1- ..-

LlJElL 'Y1utJntJ Y ~Elm1n~U"llm7f1n~ltl\4 C') L"LLRil,l lVILVI~11R'1U~~1!" u111lt\4tll~11'Y1R'mn\4J • • 

LiLL~::~l~tJmEln R'111l1Cl iiH~i111n~ntJ1::U::Li tJ-l ~n Yi DR'1l11ClTll~m1fftJ~...~it. ~1tltJe)YILU i1 [J 
~ 

L'!i~n~ (Xue et aI., 1997; Koketsu and Dial, 1997; Hoshino and Koketsu, 2009) 

I 
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• 

• • 

• •• 

• • 

• • 

• 

(growth 

rate, GR) m1~Vil41'l'll~l4il4Vi;~ (backfat thickness, BF) "lll41i1fl1Elnrhm1Lnii LLfI::,h~lJfl1Eln• 
..I ~ ,"" ", .... A ...... - -1 .It! 'It!" 1t! 
'YI~mLnil nEll4m::L"ll1~lm-;)1ty~l4~m1L-;)1tyL~lJ il"lJD~~m"ll~ 1::nEllJ L iI1rJn11H::,UJ 1ill4 

'l'll~l4LL~::~;~~ll4 ~m1~LLilmh~nl41l4Hmu'fi~::H1£Jrrwl (Henken et aI., 1991) D~nm1 

L~~tyL~lJ1i1"llEl~~nnrl4nlJnl'inl4El1Vi11 LL~::Dilnm1L~1~~ltyEl1Vi11"llEl~il1~mLEl~ (Schinckel, 

1999) h1£JL~fu~~m::'YIlJ-;)lmJ~,rm11~~~LL1i1ftEl~Vifll£JElcil~ L'l1l4 TliiEl1mf'l m1~Vil41LL\4l4"llEl~ 
'IJ 

..t ... 1"m1L'UJ~ LL~::~n~m:: 1~L1Ell4 (Black et aI., 1999; Tummaruk et aI., 2007, 2009) Tummaruk 

LL~::flm:: (2001 
b

) WlJi1HmH11~~D~nm1L-;)~nJL~lJ
.. 

1~H~-;)::~"lll41i1fl1Elnhnini1HmH11~ii 
III ,., IIU 

Dilnm1L~~ru L~lJ1~~1 LLfI::rr~~lJi1Hmr:1~L71L'lhR1m-;)~rurrwtL11ni1LLfI::rIm.JH~L11ni1Hm 
III "".,,,,,,, 

a~1~i15n~l£J (Eliasson et aI., 1991; Rydhmer et aI., 1994; Tummaruk et aI., 2000 , 2009) 

~.J~ tn~~::1iEllilJl £JL~Mi tJ Hm~l~L11 Ell~ dJl4Hmr:~H"llm~~nil LL~::iiHm1r1Tll~m11i 
H11tJl'V111LYhln'nL~~ru"lJ El~1::lJlJalJrrl4fl~~nilHmr:l~il 

~ .. 

mnnil1wlh.J~r'h;~~::L,]1Rim~~ruYil4; ~~~fI"ll El~m1nl4Ell'V1111wlh~~WlJilii~~'fiB 

'IJ ~. 

... "'!'I' b 
~m1r1mwm·H~lJWl4~Ll4~mmElmL1n L"lfl4 "lll41~mEln (Almeida et aI., 2000 ; Stalder et al .. 

2000) ~lnm1~n~11l4~1l4m1tJflJt!1.Jrrl4;~lJilHmHl1r:rlniilL~Eln1inl4'1~mm::~m1~" , .. " 
ViUll.1El.J'l'll~l4il4Vi;.JH.JL~ElflflElilLL~::nl4Ell'V111L.rmnll4'h~Lff£J~~n (Kerr and Cameron, 1996) 

'IJ 'IJ 

LrttJ~~lntJlmUl4tJ;,rUVi;n~~liru~Hilhm1L,rlR1"m~1rurrl4fJJEl~Hm (Hughes. 1982) Hmr1" .., , "..."" , 
lin11~~\4,~::ii~1'V1~nH.Jni'Hm~lil,r'Ld El Ell m 'thnl4 ffm~'VI~nni1\41~::~H~11r1mW'YI1~m1 

"" "" 
~rruf~iinil~mr:~~1'VI~mrEl£Jni1 King (1989) ~lJil~lVi~nil1LdElEll~ 165 114 mnnil 

ml~'VIl4l'l'lll1'l4il4Vi;~ ii~MiElDilnm1iln'bi 

~WHnl~iiml~'VIl41 'l'll1ll4il4'VI;~ ~.J L-U1Rl[J L~~rurrl4;L11nil U~::ii~~11r1TllVml"i 
" " " ..." 

R:J";-ui~.Jni1il1r:ii'1"ll1ll4il4'V1;.JlJl.J (Tummaruk et aI., 2000
a

• 200{ 2007, 2009) LiJl4r: 
'"• Yl11lJnutl riLL~li1~m~11~lLUl4,,::ii'tJ~iit!1mmL'1J1ll4~::~~1wn~m£J1::ilJVirt~ritJl4~"::~lm1r1 

'IJ • 

L~~1.J~nJtJ.J1::lJlJalJrrl4i'1i (Kirkwood and Aherene, 1985) ml~'VIl41'1JEl~1ll4il4'V1i~H1m1r1
• 

I - .-, ..." "-'~t!- '1 ,,"" l' 'to-" .... .... 

"'LuUiI"lfl4lJ.J"lf 1mm '1J~l4'Y1H::H~ l4n~nl£J ~1::~lJ'VIl4~ Ufl::WlJ11~ml~H~Wl41mlJ 

~~11f1mW'YI1.Jm1~lJrrl4i1l4u~hm,il£J (Eliasson et aI., 1991; Ten Napel and Johnson, 

1997) LL~~~1iL~l4i1m1i~L~Eln~nH11r:i1m1thit~i1~H~11f1Tll~1l4m1L~1tyLiilJ1~ L'l1l4 GR 

U~:: SF i1m'l1l4nl4 

Tummaruk LL~::fI m:: (2001 D) WlJil'1Jl41~mElnr:HmH11 Lnilii~-HlYi El H~11C'1TllW'YI1~m1• 
~lJWl4; ~m~~l~lnfl1Elm~n~::h1Lnnilufl:{'\n~ff~L11nilffmr1m';JlnmEln"lll41il1'V1ni 

.. , ." 'II 

, ..I ..I.. 1'" '" '" "iJ"Johansson (1981) ~lJ11~mff11'Y1mvlnmEln'YI~"lll41i1 'VIty~::~"lll4lilLflnmlL~ElEll~ 3 H il1'V1 

u~::urin11LdEl~lVi~nii.J 90 nhnf~ Lii£J1JnlJffmH11r:mvlnmDnr:ii"lJl41ilL~n HTl1Wl.ItJ~Hm 

• 
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• • 

• • • 

• • 

• A .., d .., ...... 	 .d '1 
~11~lJmL1mnilff1'U'W"" LiI'amijm::'YI]J~ln~IlTrHlJe:H)[J 'UlJiI~n Nelson and Robison (1976) 

. 
-	 ~ ~ 

Vi]J11ffmwnfl{lm~[J"lwll'Ul~fl1Em 6 i1/fl1Em U~:: 14 i1/f1'Uln 1wri1"i1i1'UlJiirJilnm1i1n 

.." .. 
~ 

, '" .d 1.!"1 . '" "-1 ...I..t 1 
~ 

'" L"lJ~~"'::lJ"lJ'Uli1f11Elm~i1nil1"n'U~lJEl i1~lJ'U~~lJVi'U1i i1[Jffm'YI{lm~[J" 'U"lJ'Uli1f11Eln 6 ~11/fI1Eln i1n. . ~ 

''limnn11 ii-;il'U1W;l1 DEl'UlJ1nn11 ~~~::-;il'U1'U~mmm1nfl~ Eliliii11i1ff"n11~n1ff11fl nm~[J"1'U 
\I • 	 \I 41 \I 

fl1Eln"lJ'Uli1 14 i1/fI1Eln nlii-;il'U1'Ui1ElEl'U1'UlJiI~n-;il'U1'UlJln rf'Ufl"lJEl"lJiI"'miEli1ihl::~""''' 
~ 	 ~ 

';11im1~~~cy~~u1i1"lJEl"i1DEl'U~n-;ilnil (Knight et al.. 1997; Dziuk, 1985; Christenson et aI., 

1987) vr~'Ulm1"lJEl"mElElw\.~i"~ln 30 i'U"lJEl"m1t"ti'El";f'Unuth::ff'YI~Il1Vi"lJEl"lJiI~noi1,, 
... .t..l, ...I.t ..I 

~ 

lh::nuU9I1[JVi'U'YIL'UlJilt"In ffl1Ell~11 m1~L~nLlJ~[J'UEllmf'l ~Lt"I::Vi'U'YI"lJtlnn (Knight et al.. 
. 

~ 	

,J...::. 4 

1997; Christenson et al.. 1987; Pere et aI., 1997) fI1iln'YIlJ~mL1nflt"lElilm~lJiI~1'U1'UlJ1m::lJ 

~1'U1'U~nil1mL1nfl"'Elilff" (Leenhouhers at aI., 1999) 'UElnvlnU"lJ'Uli1f11Elnffi~ru~::"'i1rJiln 
~ ~ " 

m11El~"lJEl"ffm1wri1"i1i1'UlJLLt"I::~i1m1L~1ruL~]J1~1wri1"i1i1'UlJi1[J (Hogberg and Rydhmer, 
, '\I 	 " '\I 

• 2000) Eltil"hn~ rJilnm1i1n''Ii rJ~nm11El~"lJEl"i1 DEl'U ~Lt"I::1.h::ff'YI~Il1Vi"lJEl"lJ"t"Inff1lJl1{l
~ 

ril[J'YIu~m"vr'Ulim1lJL~ (Bennett and Leymaster, 1989; Rothschild. 1996; Johnson et aI.,• 
1999) ~mffl1 fl Li;i1~ln ulifl ii"lJ'Ull7lfl1£ln 1 ~qj~" Ell~L~f]Jm1ril [J'YI Elil fi'U~fl ii~ t"I ~ i'i rJ~11m1i1 n 

'1'1i m11ElmEl"i1Dtl'U ~~t"I::~lJ11{llllVi"lJEl"lJ"fmlJ1~lm~li"lJEl" ~'U~1m-n'Un'U LU'UI-lt"I1iffmffl1 

. 
~ . 

..l 1 "" A I.J 	 r::
'YIm~lnfl1Eln"lJ'Ul~ ~ru,,' lJm::lJt"Inilnn11ffmffl1'Y1lJl~lnfl1Eln"lJ'Uli1~"'n (Tummaruk et aI., 

~ 

b 
2001 ) 

,hiUfl1Elnfl ffmffl1 ~ n" 'liViU1lii1-1 t"I ~ El"lJ'Ulil fl1El n ~Lii ii 1-1 t"I ii El ~lJ11{l1l1 vml1~uvr'Ui 

il'U5'U'l "lJEl"ffn1 L-n'U £nmrltll-l~lJvr'U;tyjfl.f"~~1n rJ"nm1I-1fflJ~~ U~::1::[J::~til'UlJCi"l-IfflJ 
(Tummaruk et al.. 2001 b) El til.:l 'hniiuliffn1ti'El.:lL~1mrn~::iirJilnml"1[J"lJtl.:lt"lmm1ri El'U~til'UlJ. 	 .~ 

~.:lnilu1i~m'Ul.:l (Fahmy and Bemard, 1971) " . 
Uv')u5"") r1ijFH~~£l'll"1~A1£lnU1mii~

• 	 ,"tlmnmJ~,r[Jfln~11lJl,rl"i'Uutr1 U-"iilT,r;)[J5'U ') 

fim L-n'U 1:[J:~til'UlJCi.:ll-lfflJ (WSI) l"[Juliffmfliil::[J:~til'UlJCi"~fflJ 0-5 i'U ii~'Uli1fl1Eln1'U 
1uun,,·hJ1~runilulifimflii1::[J::~til'UlJti.:l~fflJ 6-10 i'U (Tummaruk et al.. 2000 

c
,

" . 
Tantasuparuk et aI., 2000) 'UDmlndU-"ii5'Y1~Vifl"El.:ltl"mfu,rllJl~fi[J1,rEl"ii'1[J1'U]Jl"f1~

~ 

lilmuVil::1'Ulh::L'YIf'lL~il1El'U (Tantasuparuk et aI., 2000; Tummaruk et al.. 2004; 

Suriyasomboon et aI., 2006) ~~~Vi]J1ltlilmt"llliii~~~El~'Ulilfl1tlnl'U]J1"nT~flmn (Tummaruk 
~ 

et aI., 2000b. Keketsu et aI., 1999) in1:t{l4-~El"h"~1tl'U~~~::m11iEll~11iiViU11ii~t"I~El"lJ'Uli1 

fl1tlm-n'Un'U (ClaM< and Leman. 1986; Einarsson and Rojkittikun. 1993) hflm.:ll::uu~uvr'Uf 

Ul"hflii~",Gitl"lJ'Uli1fl1tlm~t"I::ililnm1~fflJ~il ~"li'U Porcine parvovirus Ufl:: Leptospiraosis 

(Suwanchareon and Kunavongkrit, 2000) u;imh~tyDmh::m1fitlmllJ~lJ\!'H~vr'U~-'JEl"vlEl 
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• • • 

• • 

• • 

• • 

• • 

• :-.r .. I 

tinm~::flrnIllYf"lL"lHl LlUl",nnv.tr,,\llnilnL"lImt1 D'YI~~"lJtl.J~ tltim\l::L111L,jlm~D'YI~~c;i tl 

"lJUli1f1'Hln1uLLll~m ~nl'~fin1Yl~uilLLll~mv. tr.JV.til1.UJ~tlm.Jtill,rllU7tluiitl ')m (repeat. . 
. 

~ 

breeding) lln~"lJU1~mtln1v. nlnilLLlltim~~~lIiiillU7tlULL7nv.tr.Jv. tilUlItil [JLu~m.h::mn4 0,5
" 

i1/f17tln (Tummaruk et al. . 2001 
c
) rtdHlLYI~Ell\lLnmlnull~mLYI,:hd~7::U::L1~lU1Uni11u 

n17yh1iil.Jm ULL~::LlI'YI1U tl ~.nllntrumEl tilU~fll~~~lImrnnilLLll~m~tln~~lIlU7E1ULL7n
" " ,." 

v. tr.JVi tilUlI tl til.J'hn~H1uv.rt.J"lJtl.JLLlltimLv.'hdL1juLLlltim~~u~ruv.l LL~::Llla'lm7C1 ~a'1I~~L~. ." 
LL~::m7~a'1I·1hdjun17L~mhu1u1u~qJ LHU1U1"\l7m7~ ~iI (non productive day) 

. ... 
7::1I::'H lIl\UJfl\l f.I~ ~ (Weaning-to-first-service interval) 

mll1~lIU7rn~UfnEl.JLLlla'mv.tr"VitilUlI;fUEltinuu;,rUV.~lU ') U7::n17 L'liU Hluviwif 
,. "" \.I " 

• .... !1 .... a .J 
~1~Um7f1~tl~ LL~::q~n1~ LlJU~U (Dial et al.. 1992; Tummaruk et al.. 2000 ) n17\l~m7'Y1 

~Uilii~~c;i El ~1I77tlfl1~'YI1"7::UlJ ~lJ~ufnEl.Julla'mVitr"VitilUlI L~LLri 7::U::L1~11Un17LtU.J ~n• 
~ . . 

Lo 

~ 

'J)~~ LL~::1~m7~a'lIviulf (Tummaruk et aI., 2000
b

) 7::u::i"LLiiv.[humun"~a'1I1uLLlla'm 
(weaning-to-first-service interval. WSI) iimll1ihr1qJ m.il"mn1um'U"lJElnn" a'm,C1fllYi'Yl1" 

d .... f" I 

7::UlJ~U~U!i"l.I tl" LLlI a'm LL~::rJ"ii~ flii m rttl" Iii El"lJUli1mEl mL~::il~Tlm'~a'lIiiilhmtlntl~LU 
'" b .. "'0 - .... ~II" I 

~1U (Tummaruk et al.. 2000 ) 7::U::V.U1UlIC1.J~a'1I Vi7El WSI flEl \llU1U1UUlJiI"LL~m7v.U1UlI 

\lUtl" ~a'lIviuft.lflf" LL ,nv. tr,,\llnm7YI tilUlI tilU1U~v. tilUllumUU1U~ 0 7::U::Vi tilUlIn"~ till• 
LUU~1uv.rt""lJtl"lw~Llll~~~~~~ (non productive days) lU1"\l7m7H~ila'm (Dial et aI.,• 
1992) LLll a'm~lUlv.nlllmLti~"Ellm7LUUHilflf"LL7n u~::tln~a'1Iv.tr.J\llnVitilulIU7::m n4 4-7 1u." 
1i1 u~u;,ruri iiD'YIR~ ~ ii tl'r:: u::v. tilUlIn"Ha'1I ~v.AlUEI til" 

~ 

L'liU ull~m~~m tlilflf"LL,n• 
... ... • I,.J ::..... . 

(primiparous sow) \l::1I'r:: u::v.U1UlItl.J ~a'lIU1Un1l Ull ,!m'YIfl ~Elilmv.I'llumoJ LLa 1 (multiparous 
a 

sow) (Vesseur et aI. , 1994, Tummaruk et al.. 2000 ) '::U::v.tilulIn"H~lILL~nihJnulua'muii• 
~::~ulf 1ml ~mviulful1UiL''lJ~'::U::V.tilUlIn" ~ ~lIU11nila'm~ulfuu1m-DU1 ufl::~mvi\1,i

" " " "lit" ,0

• Ha'lI~m::ii,::u::v.til\1,lIn"Ha'lIH\1,nil~mviulfu" (Tantasuparuk et al.. 2000; Tummaruk et 

aI., 2000
8

) ,::u::l~ulIAn (lactation length) til~lnil 22 1U \l::ii~AtlUl"mmiEl '::U::ViUl\1,lJ.. 
....: .t::. I" .t 
(1"H~lJ U.J'::U::Ll~lnl'nflU"flnHUA" '::U::V.U1UlIC1.J~a'lJ \l::U1U"lJU (Xue et al.. 1997, .. 

a ..t'a.- ..... 1 ....... ,J I'" I" 1_
I

Tummaruk et al.. 2000) UEln\lln\1,U.JlIlJ\l\lUElU'YIYiU1111~~ilEI '::U::V.Ul\1,lItl.J~a'lIL'J)unu 

U~\l,rULV.~ld L.lLLr1 q~n1~ U1mn4tllVil' fI1ll1LLilmh.J7::v.il.Jyh111 fI1111LLU7U71Uluuii~::n 
~ 

u~::;min4::h"L1uU (Clark et al.. 1986; Vesseur et al.. 1994; Neil et al..1996, Tummaruk et 
a

al.. 2000 ) 

•I 
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• • 

- -

--- ----- --- -

I 

• 
3jm1iLf1T1:~~lnimJ~m1f..J~1Il 'WUilt11LLli~mLlhu~"IIl'VIi~'VIth'\.t:IJ LL~:nnf..J~:lJi'l 

~ ~. 
f..J~f..J~1Il'VI1tl~:lJ11nm'W'I'l1~1::::UU~U'Vr'\.ttfl'\.41~·H)Um1f..J~IIlt1~LU~::::~~~~ 1~rJ Leman (1992)• 

, , ..I _9 ~ 'I ~ ~,J ~,'" .. ~ ~ 
'WU11LL:IJ~mYlLu'U.~~LL~::::f..J~:IJ L~L'\.41'\.4Yl 3-5 'VI~~'VIrJl'U.:IJ :IJ~:lJ11n.nl'WYll~1::::UU~U'W'U.llL'U.1tlU 

Q ~ '1.1"'..1 .d '" ~ , ..I '1\........ ,..r , ,

m1f..J~lIln~ LlJ~Yl~~L:lJmYlrJunULL:IJ~mYlf..J~:IJ L~'Jflml'U. Wilson and Dewey (1993) 'WU11LL:IJ 

~m~Lu'U.i~LL~:nnf..J~:IJ 2-4 1'U. 'VIi-'l'VItil'U.:IJ 3j"lJ'U.l~mtlnl'U.mtlnt1~LU1'V1runilLLli~m~Lu'U.i~ 
q " QI II 

a,.... Q...o. ~.J' q"a,.... oJ 
LL~:::~nf..J~:IJ 7-10 1'U. 'VI~~'VIrJl'U.:IJ 1lrJ~1'U.m 2 'U.~tl~f1~El~nu Vesseur LL~::::mu.: (1994) Yl'Y'lU1l 

Ldtl1::::[j::::'VItil'U.:lJii~f..J~:IJ~ElrJ') L~:IJ;f'U.~ln 4 1'U.1l'U.ii~ 12 1'U. "lJ'U.1~mtlnl'U.mElnt1~lull::::flEl[j') 
C) Q.,.o J" b ., ....c!I ... 1 I Q.,.o ft 

~~~~m:IJfll~U 'U.Elnllln'U. Tummaruk LL~::::mu.:::: (2000 ) L~f'1n~l"lJEl:IJ~ 'U.LL:IJ~m'W'U.llLL~'U.~L1"ll' 
~ . . t: 

LL~::::vr'U.tfrJElfm-ilrJf 'WUil LLli~mff1'\.41'V1ru~::::nnf..J~:lJl'\.41'U.~ 5 'VIi~'VItil'U.:IJ (U1:::::lJlrn 50%) LL~:::: 
~ q QI cu 

ililff1'U."lJEl~LLliim1~{)nf..J~:lJmrJl'U. 5 6 LL~:::: 7 1 ....'\.4 ~~LU'U. 62% 81 % LL~:::: 89% ~l:IJ,hiu. 
LdEl1::::rJ:'VItil'U.:lJii-'lf..J~:lJL~mln 4 1'U. LU'U. 10 1'U. ~1'U.1'U.~nl'U.mElnt1~lu (~mL1nf1~tl~J~'VI:IJ~

~ ~• 
~ 

........ A '" I "I.aI..d" Q..o, .-:4 


LL~:::: ~mL1n"~El~:IJ'Jf111l) ~~~~lJ1:::::lJlrn 1 1111 LL:IJ~mYl~nf..J~:lJYl 4 1'U.'VIfl-'l'VI[j1'U.:IJ~:::::IJ"lJ'U.1~ 

~ '1\.11 ,..I 1 ..1,..1 ..I ~ ~,'" ~ 
mEln1'U.melnn~ LlJ 'VIruYl~~ 'U."lJrn::::YlLL:IJ~mYlnnf..J~:lJYl 10 1'U.'VI~~'VIrJl'U.:lJll:::::IJ"lJ'U.1~mElfIL~n 

QI q II cu 

~~~ LLqiLLli~m~nnf..J~:IJ'VIi~~ln 10 1'U.LL~11l'U.ii~ 20 1'U. 3j"lJ'U.l~mElnl'U.mElnt1~luL~:IJ;f'U.. . ~ 

88 

86 

84 

-;;i 
~ 82 
Q) 

80~ 
OJ 
c 
.~ 78 
2 76iii 

• 
LL 

74 

72 

70 

c 
A - 

. - -~---

-

ab 

~ 
-

12 

11 

10 

9 -;;i 
~ 

8 Q) 

~ 
7 OJ 

£ 
6 1U 

E 
Q)

5 0: 

4 

3 

2 

0-3 4 5 6 7 8 9 10 11-12 13-20 
WSI (day) 

"i11~ 1 f..J~"lJEl~1::::rJ::::'VItil'U.:lJii~f..J~:IJ (WSI) 'iim)lIlT1m1Lilf1~tl~ (farrowing rate, -0- ) LL~::::tlIll1l 
OJ 

m1niuilil (remating rate, -x-) tln~1~LLc;]n'iil~n'U.l'U.LL'ii~::::'l~LL~~~ii~ml:IJ3j,rrJ~l~ry'l'l1-'l~i1~ 
b 

(Tummaruk et aI., 2000 ) 

'U.tlmln"lJ'U.l~"lJEl-'lmElmL~1 1::::rJ::::'VI til 'U.:IJ ii-'l f..J f(:IJ U~3jf..Jfl'iitl tl<il1lm1f..J~:lJC;]~~1 rJ 
b • A ,A ,:;! .r Q,..o ...9 a,.... Q,..o

Tummaruk LL~::::f1rn:::: (2000 ) 'WU1l L:lJu1::::rJ::::'VIrJl'U.:lJn~f..J~:lJL'W:IJ"lJ'U.~ln 4 1'U. Lu'U. 7 1'U. tlC;]1l 
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• • 

• • • 

• • 

I~ 

• 
m1~lnJ~"'V::flDU ') ~"fl~LUU~l~1J (1t1~ 1) uihnn 1::[J::...,[hulJn~~tnJ L~lJ'iln 9 LtI'Vun~ 20 

'II 

1U Dmlm1~AlJ~m::flEl[J ') L~lJ.ffU LLiinu~1li~hrhnuLLliAm~~AlJLilfl1[Jlu 5 1u...,i~...,ril\4lJ•I.J .... ...., ... .... _ : d 1 ..I,.J oJ ..... 
mJAmr\[)n~AlJ 7-9 1U""fl~""[J1UlJ lJD"nm1~AlJiI"mYiAiI W'l.In4::YlLLlJAmYlnn~AlJYI 7 11.4 , .." ,. 

..... • 
~ 

_..... :'...1. 1.1..1 _ .....t ....... 

""fl·:""'[J1UlJlJD¥1nm1~AlJ'D1A~YlAiI (1 YI 1) ~flm11Lf1n::""UA£)"f1flD~nU Vesseur Ufl::f1n4:: 

'II • 'II 

(1994) ~~ViU11LLliAm~nn~AlJlu1U~ 9-12 ...,i~""rilUlJ'V::ijDmlm1~AlJii~~ln11LLliAm~nn" ,. .. ,. 
~AlJ 5 1u...,i~...,rilUlJ 

LWil~~"lJD~mllJLLilniil~\b'V::lJl'Vln"1h~L1fll~L"" lJl::AlJ1Um1~AlJ t"UViU1l fi.n::u:;• 
""rilulJii~~AlJU1U.ffU -rl1~L1fll1um1fiuii~Luuim::ri~iu~~ (Rojkittikhun et al.. 1992; 

Sterning. 1995; Steverink et al.. 1999) luuliAm~ij1::u::L1fllm,.Ouii~iu 1::U::L1~1.f~LLIiiL~lJ• 
Luui~'Vun,,~nL"lin'V::iufl~i1[J (Weitze et al.. 1994; Mburu et al.. 1995) AlJlJ~;i1UDU...,\t~... 
"lJEl~m"~~fI~"lJD~"lJU1"mDnLm::D~nm1~AlJ~illuLLliAm~ij1::u::""rilUlJii~~AlJuluiHiEl m1• 

, ... ..I ~ L'• 
 ~AlJ 1l~n~El"illlJL1fllY1mlJ1::AllnUm1i1n '1J (Kemp and Soede, 1996; Nissen et aI., 1997; 


Rozeboom et al.. 1997) Nissen LLfl::f1n4:: (1997) Viu1lnlm1~AllLii~.ffuL~1n1l 28 -i1 tll\l 
nimm1Ci1n1"li...,1Eliln1l 4 -i1llJ" ...,i"ilIlL"li 'V::fl~D.lnm1~ftlJ~~HL~::flCi1"IJU1"mElnh4Am• 
~"lfu1ua'm~niuiCi1il i"H1U"IJD""1~nn ~ ~llLlinmlEl~ Ell'V 'V:: L~ ll.ffUrh1i~fl ~~Ci1t~ tJ11lJ 

• 'II 'II 

~lfl\ll~HmmilJd ~\llf~~"\h;)::LUUH1L""iI'1JEl\l"IJU1"mDmLfl::tlilnm1~~lJ~~~~lfl"luLL1i~m.. .... " 
..I.. ,...t . , .l .. 
Ylm::U::""U1UlJC1~~HlJ[J11 U£)n'Vlnu Tantasuparuk LLfl::f1n4:: (2001) ViU11UlJ~mmDmL1nYllJ 

1::U::..., rilUlJn"~AlJU1U';)::ij~fl ~~Ci1¥1fl[)ilii1 iI ufl::mllJAllJl1C11 um11 i~~~~iI~ln1l LLliHmYl• 
ih::u::""ril\4lJii"~HlJiulumDnLL1n ,.r\l..., lJ~dLi1um1LLHil\lliL~~n\lml11~lt1ty"IJEl\l1::U:;..., ril 

UlJn" ~All ii0 HlJ11C1111ViYl1\11::UU RU WUn-1uHmu~::LUUDntl""'';) itJ...,rt"~m1fhil"n\lLHlJ El lun11 

1Lfln::~~fI~~illuyhflJHnwrutf nl'~L~lJlh::RYI~fl1Vim1'-l~iI~m~"m11imllJH~1';)iiEl 

...,inm1'-lHlJW~fLuLL1iHm...,i\l...,!.h~lJ 

'" ..... A ..., ff 
n'1L1Jl~1ULv'UU'rt"i)• " .... 

Ell£JLUU1J~iU~~t1ru~A¥1iiElm1L'lhH1£JL';J1ruwU~El"~mAl1 1El"~"lJ1 f1El Jl...,~nm
'Ii IU .. ,,111"" 

LLqjElril\1L1ri~ ,.r"E1l£JLLfI::Jl...,,xn'il1'1Jn4::L'lllHl£JL';J1n1 wutfiimllJUlhtl11ufiDWU1\1R\I If';)iurlii 
.. " .:: 'I " 

DYI~flqjDD1£JLLfl::Jl...,,rni1LdDn,,1£JL';J1ruw~fL~RmAl1 iiuri Al1Ell...,11 AlUw~i' Clilm~ 
.. .. .. III .. \I 

Hfl1ViLL1"imJ LL~::nl'~LiilJ~RnuYiClHm (Christenson and Ford. 1979) Dilnm1L';J1ruLiiulil. ~ 

LL~::mllJYlUl"IJEl"L"IJ~uiUYli~1~HmAl1iiml11ilJwui'nUEllULdElii,,1UL';J1ru,.r~i' HmAl1ffiil .. .. "''' ,. 
L11LL~::ijmllJYlU1L"IJ~ui~Yli"lJ1n'V::L'lllH1UL,;)1ruw~i'iiLhn11RmH11rrtil,n ua::i'ifl1lll 

" "" " 
YlUl'1JEl"~uiuYli",,rEl!.Jn11 (Rydhmer et aI., 1994) 

Ell [J"IJ El\lHmAl1Ldm'lllH1£JL,;)1ruW~i' AllJl1C1 til UYI E1i1Y11\1vi'un-nTIlJiifiuw,h" A,) (h = 
III' \I", ,. 

0.3) Ldmtl1[JULYi[Junuin~m::YI1n:;uu~uwutf~u C'I (Rothschild, 1996) Hn,.vr~i'[JElfmiiuf , ) " 

• 
14 
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• • 

• • 

• • 

• • 

• • 

• 
(Yorkshire) 

Lyhnu 211±20 1U LLfl:::Jl'Y1uml1 117±14 iitflnf~ (Eliasson. 1989) 1u~nWrU{"H\,~ LY 

(Landrace x Yorkshire) iiflltJ1~ULu~ULdflii.31UL';)1ruvrU{LYhnu 185 1U LLfl:::Jl'Y1UnIl11 98. .~ 

iitflnf~ (Andersson et al.. 1982) lmh::L'Yl",~f~Li'I~YilLu~[J'lJEl~f)lmdf)n~1UL,;)1ruYluflu~m 
" II 41 41 

.... .- ~........ .... .. I"" + + 

.,.m~[JflnWI!tJ1 UflU~L1'l! LLfl:::~nwm~~~~ (Landrace x Yorkshire) Lmnu 215_1.4. 198_3.3 

Ufl::: 190±2.1 1U 1U'lJm:::~Jl'Y1umrlm,jl~1UL,;)1nlvrU{LYhnu 116±0.9. 103±2.2 LLfl:: ., "I;:. 

98±1.4 iitflniiJm~~l91U (Bidanel et al.. 1996) Tummaruk LLfl:::flm::: (2000) Viuil ~mYlwf 

LLflU~L1'l!1UU1::LY1",~iL9IU 'l~fUn11~~~fI.f~U1nL11nllYlu{mrfm~[Jf\.uu1:::LY1"'L~[J1nUt1~ 2•""'u .... A I ........ .., I ........ """ ",.d ~ 
~ 91l'Y1...J'Yl 1::L'Yl~~'YI1~m~1n1ViU11~n1ViUliLLflU"L1'l!,;):::fll[Jufl[Jml~n1.,.mll[Jfl1m'lI[J1L~fln.Ju 

.u 41. .., 1 

1m,;)1ruYlwf mlmLfi1n~1~1::'YIil~ 2 YlU{dViuL~L'Iiunuh;nl!trn:::gu') L'Iiu iJmln1i 
~ . . 

L,;)1qjL~u1!j) ml~'YIU1'lJfl"L-n3.lU;U'YI;~~Jl'Y1Un 100 iitflnf~ Tummaruk LLfl::flrn::: (2000) 

• Viuil~m~11~1[JYlU{LLflU~L1'l!~nnfifi1L~Elm..nLiluLL1ivruflu~~\bLfI~[J~1uu1::LY1",~iLfi1U ii 
.. .. \I " \I 

iJmln1iL,;)1ruL~ut!j)~~nil~m~[JYlutf[Jf)fnL;i[Jf LLiilu'Yll"m~nWlll~~mYlu{LLrluC;)L1'l!n;U
" ".. .. .. 

__ .... Q",d I '" J' .,..... d . _~ 

~~U~U'YIfl·JY1U1~ml n11f1UViUU~f)~flfltl~nU Bidanel LLfl::flrn:: (1996) 'l!~V~U11~mViu~ 

LLflU~L1'l!1Utb:::LY1~ ~f" L~ ~iiL-n3.lu;u'YI;~Ul.J nil~mYlU{[J flfm~[Jf LLrl::LL~fi1.J flln1iLUUifi1L11 

nilt1" 2 ;um~ mlmL!j)niil.JL'YI~ldutlmlm::tl~U1[J'l~~1[Jml~LL!j)niil~m.J"t'1"'ulim1~LLth
• 

tl.J fll';)iiu""'';),)[Jm.J~lu~~ LL 1~tffl~L,jlmL fi tn,jfl~~1 [J L"liU iin11ViUl1~mYlwf[JtJfm;i[Jf\. u 

U1::LY1~~iL9Iuiiu"'tl!'YI11Un11~~"J1U~ ~~ tlT~ ii~fliif)n11L,;)1nH~u1fl1flULu~ [J'IJ tl.Jfln ~m 
- II ~ 1 

.1....... 'II I ........ .. !' .... I"" if" .. """ f" 

Uflml1nu[J.J~n11flU"t'1U1l ~mViU1j"LLflUflL"l'l!~Ul'Y1UnU1nflfltlfl~"ml~m"t'1Uli[Jfl1m'll[J1

• .. \I .. 1 

(Rydhmer. 1992: Tantasuparuk et al.. 2000) hlh::L'Yl~'l'YltJ Tummaruk Url:::flrn:: (2009) ¥iU 

n11Lilu;flfl.f"u1nlu,!m~1L~tltll~L\l~[J 200±28 ..r\4 ml~rl'!Jfl"m"l~Um"lLi1u;"~tll~iil.J ') 
nULL~,,~h1t1~ 2., 

iinT~iiu"t'1uil 'IJU1"'1ltl"fl1flnrl~m~1LnYl (birth parity) DYlnn11L,;)1qjLiiutil LL,,::• ml~'YIU1L'lJ3.lU;U'YI;~ iiml~;~vrutf (correlation) nUfll[JrI~~~'~fl.f~u1nlu~m~1mh.lii 
umhfiru t~[J"t'1UilLrlfl'IJul"'IJtl~mflnrlfm1tn1Lnilii'1luli11'Y1ni;fu Dilnn11L,;)1ruLiiutil ';): 

II .." &I 

fl~fl.J (r=-D.13. p~ 0.001) ml~'YIU1'!Jtl.J't'!J3.lU;U'YI;,,~~;fu (r=0.03. p~ 0.05) Ufl:~.J'-I"liUl~ 
A ....... ::: 1 ~,¥. ........ .... < ~ ... 


L~tl~~~"t'1Ulim"LL1n u~m~1L¥i~~"'IJUf)[J1.J~U[J~lf1ru (r=0.04; P_ 0.01) UtlmlmWilnm"l 
, ~ \I .., 

L,;)1qjLiiu1!j)i"uiiLL"nLn"~un,,Jl'Y1un 100 nhn1~tl"iiml~i~vrutfnuml~'YIU1'IJtl.J'l'lJ3.lU;U 

'YI;~ t~[J~nniiitlYlnm1L~1ruL~u1~""';)::ijf111~'YIU-nltl,,h3.lu;U'YItr.J'YIUl (r=0.25. P~ 0.001). ..~ 

Ufl::nn~~~'l~Ln;ru (r=..0.26. P~ 0.001) ~mrliiml~~\41'1Jtl.J''lJ~U;u'YI;~ri~V.Ul';)::d"tm~~~., . ., 
'l '"'' ..t <~L11'IJU (r=-0.07. P _ 0.001) (Tummaruk et al.. 2001) 
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•• 

• • 
• • 

• 

I:, 

~': 

" 

c::::::J Percent -+-Cumulative percent 
16 -

I 

V 
/ 

/ 

e>J I 

100 

90 ~';14 

80 
12 

70 C 
III10 

Q} 60 
u 
"" 0> 8.

!B Q)c: 8 50 >CIJ '.z:;
U 
L Ev 40 Ea... 6 

:J 
030 

4 

20 

2 
10 

• 0 0 

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

Age at first observed oestrus (wk) 

~tl~ 2 Ell!.J~YiU~m~11U~<il.Jm1Lihu~'-flfif.JLL1nhwhf2J~m 5 LLlIi.J huh:L'Ylf'llrlU (~2Jl : 
" .. III .. 

Tummaruk et aI., 2009) 

1 U 'YIl.JtI ;;U~ ~m~llllnC1 n~ ~m.j'-ulfLdElu~i1.J Ellnl1Liluiilflf.J~ ~El.JYl1ElYl~.J~lmfU ~.J:w, ,. , 
.. .. 1.1 ...d ::.... :: 11i1!.JLU'UJ~:2JEllU 1:2Jln4 7 - 9 LilElU Ell!.JL2JElC1n~~2Jfl1.JU1nYl1ElElIU'YlflflElilflnfl1.JLL1n u~m 

.. .. ,. .. '\.I .. 

~l~:C1n1iLuuil1fl~m1C1rn"'fY1l.J1:UUHuvrufuEl.J~m~11'tilLu1:iuYlit.J LiiEl.J~ln't)j~m1
~ . . 

.... ... .. "'.... ... &,.. r- .. 
iJilUU'YlnElI~L1Jm'lll~ltHiJ·Hl!YiU~~1.J ') (Linde et aI., 1984; Schukken et aI., 1994; Le Cozier 

et aI., 1998) Ell!.JLd tH~n1~'-nl~n, m11-1~2Jflf.J u1n~:ti.JUtJnn.J~m·mrnYi'lJEl.J~m~11unT'H,r1. . . 
ii1tH~1ruvrulfuEl: URfl..l Ell m1LiJ UiilYifEl2J~iJ:~~2J U;i112J n ..lnl1iilRUh'll El.J ~rilm1~~1Jil!.J 
'\I "''' '"• L itEl.JiJln llnu!.J1J 1-I~1J~m~l Ld ElURfl.J Ellnl1LUUiilU~l 2 flf.J Ell!.JLO ElC1n~~1Jflf.JU1n~.Jvil.J. . ~ 

iJlnEll tHd ElURYl.J inm1LUUiYlfif..l U1ntl1:1Jl ru 3-6 itlYll~ Ell !.JLrlElnn~~2Jfif.J LL1nYl1mnmrlEl .. .. ,. .. 
fI fl Elilflf..l U 1n~5'YlnYi fl;i El ~2J11C1rnYiYl1.J1:UUHuvrulfRmn2J,f.J ~H fl Yi El1: U:L 1 Elllum11~~ El 

~~i1 (longevity) 'lJEl..lRmilU (Le Cozier et aI., 1998, Koketsu et aI., 1999) Tummaruk U~:• 
fI ru: (2001) ~UilElI(J~ 1-I"2Jflf.JU1n1u~m~llii~fl;iD'lJUIYlfl1ElmrlElfl a Elflluthium1f1El Elil~ 
1, 4 U~: 5 n~11~i)Ldm..jR2J~m~1~EllU2Jln;f\4'tJUli1'l1El.Jm£lnlu~lium1f1fl£lilflf.JU1m: 

... -~ • - ... ... ..., ".t.l" ... 
L2J ElLu1(JULYl (JU nuRmR'11'Yl nm-l ~2J L2J El Ell [JU£l un11 nl1f1U~UU Yl ~ a ~El~fI fl El·,mu . .
~ 

..: ..... ..r.r '1~A 

Schukken ua:flru: (1994) UEl: Koketsu LLfl:flru:: (1999) ~.J'YlLnil'llUU~l2J11n£lliUl(J LilLilU 

Dmlm1i1n't'li~:~.J;fulu~m~1~iil.J1uU'lI£l.JnTnUui~2Jln;fu 
~ . 

VI ~""'... ... ....c. ..J: ..d.
(Andersson and Einarsson, 1980) mh.J L1nil 2Jnl1f1UYiUElml~m~ll'Ylnn~~2JL2J£l£llU2Jln. .~ 
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• • 

•• • 

• • • 

• • 

• 1....d ~ ..l • I" .. ~ ~ ..l .d 
'lJ'U.l~'lJEl.,1~·H)m::LtlnL~tlmH)~ 'U.tll~UnTHltlEl~Yl 4 LL~:: 5 LlJ1UULYlUUnummln~~~L~ElEllU 

'U • 

,ttlU (Tummaruk et aI., 2001) ~.,1~~i1ClEl~U1£J1ill 'U.tlnLVlilml1mhilum1fltlEl~';1::ii~tl.iEl 
'lJ'U.l~mElnLL~1 ml~LL~nih.,1'lJtl.,1ElltJ 1 'U.~lium1fltl El~L~ tJln'U.nii~,m.i El'lJ'U.l~mElnil u• 
n~11~El 1l1Ub~lium1~tlEl~L~tnn'U. ~m.yjiiElltJ~lnnlT,,::ii'lJ'U.l~mElnrhVlninll (Lurn::.. ., 
• ... .d d • 

tll~Um1fltlEl~'YI 1 Vl1El 2) (Culbertson et aI., 1997) Schukken LLtl::flrn:: (1994) ~U11EllU'lJEl.,1• 
~m~11 Lrl El~~~~~~.f.,1 LL1n ii~tl.i El1:: £J::L1 tll1'U.m11~~tl ~fi~~ii1~ (longevity) LLtl::~lLVI~'lJ tl.,1 

m1~~.yf.J ~m~11~t.,1tltl.J LrlElEll [.J mm::ii"1il.J L 1 tll1'U.m11~~ ~~ ~~i'U.nll~m~11~t.,1tlEl.JLrltl 

... ...r .... : A.I ....... .-.: ,¥ 1 ..I ~ 
Ell tJ'U.EltJ 'U.Eln';1ln'U.~LVI~'lJ tl.J m1fl~'YI.,1 L'U.El.,1'i1lnlJ ruVll'Y1l.J1::UU~U~'U.lm~.J'lJ'U. 'U.~m~I'Y1~.,1 

., , III ., IU , 

....d ... 0 " I .....I.d ~ 
Yltl.JL~EltllUmn~ntJ 'illnm1m'U.lmflll~fl~ml1l.,1L~11:f;jf'!1~m Ell[.Jl1LVlm::~~11~~'lJtl.,1m1~.,1.. ....... .. 
tltl.,1~.f.JLL1nl'U.~m~11m1'i1::LU'U. 200-220 1'U. '(Schukken et aI., 1994) Koketsu LL~::~m::• 

.., .,. ,.01 ..I.¥ • ..... ~ ..I.., .,
(1999) L~m'U.lmllL~El~~~~m~ll1ElltJmn'lJ'U. 'ill'U.l'U.tlnLL1nfltlEl~~"1Il~mVl~~Yl'il:: Lmln 

• • 'U 

,.-::rIA I _ d" g • I

• "1Il.,1"111W1'lJEl.JLLl.I,!nwnVl'U..J ') ';1::'U.tlU~.,1 LL~::Lm::'U.l1l,!m~11m1';1::~n~~~nEl'U.Ell~ 230 l'U. 
.d Q,.. .. ~ _.ell I Q... A "" I A ,d 

Ell £J11~m~11Cln ~ ~~~'U.n-~1.,1 LL1n U.,1 ~~~~ El tl~T'lnl1~~1.I~~~ltJ n~11fltl~m~11YlCln 
.,., IU 'II ., ~ 

~~l.ILrltl1)l~mn tl~nm1~~1.I~~';1::~.J~'U. LU'U.m1ti.JUtln1iElth,JVlrt.,111~m~11~nn~~l.It.,1LL'il
'II \J ., 'U 

El1U,tiJU ') 'iI::ii1Elm~nn~~~1iVl~lufl.f.,1nEl'U..yj'il::~~El~ ll.im,h.J11n~ U1.,1".f.,1~Ul1Rm~Cln 
., \I .. " 

~ IAII........; I .J. ~ ... 

~~~L~iJiJ1~mn 'iI::lJtlmlm1L'lJl~~El~mml,!mmJ~~L~iJiJ1~'U.ElU') (Koketsu et aI., 1999) 

m1~'iI::1::U n.J()l£J~lVI 1.11:: ~1.11'U.nTm~~~'U.i'fl.f.JLL1m!'U. El1';1'i1::';El.J';lm1~m~1~n~.J1u 

' ..1 .. .d ' ••1 .... ~ "..I ,~1'U.LL~~::n111.1L'U.iJ.,1';11nLLfl~::nl1~l.Im1';1~n11 LL~::~lll~LL1~~El~l1LLilnm.Jn'U.~~11Cl1l1~111.J 

1::uu~uvi'U,i'~m1';1::l.IiJ.,1fiiJ ~~~~~'lJiJ.JLL1i~m1'U."1il.,1ii1il (lifetime production) 11~J.,1u'~';1""tJ 
5'U,Cl ~LfhniiJ.J L"li'U, EllVl11 m1i~m1 u~::ff1tJvi'U.i' m 1'U.dff1~11n~nJ'li\11 Hm~1~nm.J~1.I 

J .. 'II" \J 

L11';1::ii~~YiElm1~~fnJ'nn1l1~m.J1::uu~uvi'U.1fl'U.mElnU1n'i\LLn ii'lJ'U,lilmElnLAn u~::tliln• 
f'11~ ~1Jiiil~l LLYill1 'U,1::u::lrn~::LU'U.~~ii Lwn:LL1iHm~I~'U. ') ~::mj'lii'U,lunllLL~:l~~~~~il 

• 'U 

ri ~.J nill'U,1:: U::tll U '1 'lI El.,1 ~liunl'lfl ~ Elil L"li'U. 'lJ'U,lilmtln1VI ninll 1:U::L1 ~lt.,1 LLYiVl ul'U.l.In.J v ., 

• ~~l.Ii'U,nil Oilnm1LilflfWilH,mil U~:ii1::U::L1tnl,r.,1l'U,~'U.l'U.nl1 (longevity) (Schukken et 
v 

al.,1994; Koketsu et al.. 1999; Tummaruk et aI., 2001) 

• 
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• 

c::::::::lPercenl -+-Cumulative percent 
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Body weight (kg) 


• 1~ :-... ..I ,.t 1" .. ..1 .. 1 . I ~ ..I..1
~u't1 3 l41'V1l4n~m~TH1Hlff.:l'lJl4 'Il.:lll4,nnnl'HJi!m 5 nTa.l l4u~::Ll1fl L'YW ('rUn: Tummaruk 

et aI., 2009) 

J'l'VI\i'na m"a11 L~ ila"if"'ii'","• 
1~ tlrr1'tiJ ,JnLLl4::,"11i ~ffllrrl4iffmffl1f1i, LL1n Ldul'nml~Lnl4iYlfli,~~u.:l'VI1u'VIi.:l,nn 

tfl4 1Y1[Jm~ihil'VI~ni1ur.il.:1l!u[J 130 iihnfll ll4m.:liJBu~ iJ"Il!'VI1~YiU't~uu[J') ll4m~~ffll 
rrUi~m~1fitl tl1t1lJ1nLnl4LiJ J1'V1~nl!u[JLn\4'tiJ LL~::/'VI1u 'tliijn1'lUl4Yinm~Lnl4i~ ,nnm~ 
iiu1l4iJ~::L 't1flL't1mdUL11 ') dYiuil ffmff11~fuL,rlWlfll~Jl'VI~n 81-110 nl~nfll LLffYl.:ln11• 
."I ""I "'." .J... '" ..1 .. "':-" , -1'" '" ..I
Lul4~YI LYlL11n11~mff11't1~UL'lJ1nl~llLlluW;'VIl4m.nnn11 111 n ~mll L'VIil~~L\4u.:llll';nn~mYl 

ijJ1'V1~m11lJ1nL~ufuL'Illh.:lLiul4ffmff11't1YlU't1l4 	 'VI~u Gilt pools ,JnYiUil ffmff11'V1~l[Ji1ij 
• tlltllJlnLL~1 ~1m'VIYld~.:Iti11iffmL'VIfhd'tifunl'limrffnuvoiuffnnilLnl41tl ~.:I~.:I~~YitlnTn'lll" ,.. " 

R1"'tIL\l1nlrrwf m~iiwiul4'V1l!ldYiui1 nlffmff11L~llill~~nuvoiu~mLduul[JL~llifl4 \I::';11i,.. -t'.. 	 , " ..
.J "'. - "1.1 .. ... 1.1 	 1.d " ..... ... .. "I ...

ul~L\l,~ULlJUL'lJl~1UL\l1Il!YiU~~.Jil111 LuYI1[J "D.:IiI'l ,mUm~f:nl:t1 l4u'l::L't1fl L't1[J (Ylln.:l't1 2) l4 
.1 "I 	 ' 1.J , .t ........ :- ... 

u~::L't1fl L't1U Tummaruk LL~::mu: (2009) YiU11 	il[JL\l,~[J~mff11~n~.J'lJl4~ffllYil4~Lllul41'V1l4n 

134±13 ii1~nfll lY1uijm111ulhiJ'l1l4i.:luYi 91-198 ii1~nfll (nJil3).. 
114wlfllffm1Y1 [Jrr1Ltl Ld uffm~1,.rwf~~llU~l4~L'l'll"-[Jufmiitlf flnf1Y1R.:Iifl4't1Y1LLYll4 

" "" 	 \I 

1Y1UL~un\llmil'V1~ni1Lnl4Lntu.n U1.JfI.f,,.~ui1ffmff11~Aill~iju1[J~LLiln9h.:lnl4 lrnl 'VIldYiu. 	 . .~ 

11lnLL~::YiUUu[J114Yhfll~ijm1~~ ilffm~1 't1i1U't1l4i1 L u.:l tl"n 
.~ 

1'VI1i1 l4m1iYl nTl~'tli (ln~u.:ld. 	 .. 
R.:I ~~1i ul tI~ ffmff11 L ~ll ill~ffnuvJu~mijml11LLiJ,tl~1l4~.:IU~::ij~ ~m::'t1uii um'L'Ill ri1[J L \I1tll 

" " , \I 	 \I " 

rrl4i \I1nm~iitlYiu"h ,rl'VI~n'lJu.:lffmff11LdilR.:I;j\41,r.:l'\4 ;fl4nUilluu~::tlilnnTn\l1tllLi)u1il , .. 	 "at 
'lJil.:l~mff11Lnl4~lAtll n1~';11i,rl'VI~n'tHl.:l~mff11L~1l;fuLrlilri.:lifu1,r.Jlutfu iJ;,ru~m~." 	 . 

• 	
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• • 

• •• 

• 

fhil"ri" ~il J1V1UmL'lnm~il~ m'lLfftl,,~h4'l::Vlil"~~\UJ LLfI::m'li~nTlill\4m'lliillV11'lb 

'II 'II 

'l::t1::~1" ') ~m'lfim~l"tllJil J lV1U n U 'lnfl~ il il"lJ il"Rm~r.HI~ il,r" iilnm'lmhililU~::Rm'lfl111"tl 
• 'II 

l\4m'lL';)~qJL~lJt!il"lJil"~mi1,f\4i1~il~iii!il (Rydhmer. 2000) m'lrilt1'Ylil~m"vr\4~nTIlJ 
(heritability) "lJil"J1V1UmL'lnfl~il!il t~tILu~t1~fhLfhnlJ 0.4 ~"mjl\4Lnmoyftll\4n~l" (Rydhmer

'II 
~ _.., .... ,... -1_ ..... ..:-.., .mI 

et al.. 1992) \4ilmln\4m'l1';)t1t1""tllJiln11 ~nRm'YlLnil,;)lnUlJ'Ylil" 3 ';l::1J\41V1\4nU'lnfl~il~iI
'II • 

.J 1 ..I .J_ ........ .J..t ....u "1.1" ...... .J

'Ylff~ \4"lJm::'Yl~nffm'YlLnmlmLlJ'Ylil" 2 ';)::VI\4n'Ylffil LlJilillt1 3 ff !illV1 L 'ltllJL'YltllJnlJ~nffm'Yl 

~ \.I ~ 'I 1 \I 'II 
_ ..... A 

mmlmLlJ'Ylil"il\4 ') 

.... .. .. .. .. .. 
"tl\4lf"tlff1J LL~\4~L1'l!-t1 tl1m"lftl1• 

..I": _ .., • .. 
ill rJ'YlL11.1 ff1J ~ ff"tl il ffm (L~ il\4) -;il\41\4ffm (i1) ill t1rl"tllJm'lLU\4i~fI{, LL'ln (1\4). • • 

3 103 183• 
~ 

4 871 193 

5 1629 207 

6 1048 222 

7 87 232 

8 26 257 
.J 
'Ylm Tummaruk LL~::flm:: (2009): Animal Reprod Sci 110:108-122. 

~ 0IIII -- , ... ct I "'... ... ....... .J
11.1\4 1::L'Yl~LiI\4m'ln lJm'l1,;) rJ URiI" LVlLVI \411 tm'lff11"tl\4lf~HlJLLfI\4i1L 'l'l!-rJil'lm"lftl1 'Ylfln 
•• OJ 

-;iln~illV111LV1~il 75% "lJil"'l::ii'lJlJlmn\4LiI\4lJTfn t"Uiiillt1 6 itlm~"\4ri"illt1 1801\4 iiln.. . . 
m1~';)~nJLiilJtf1'lJil"Hmff11~~m1-;ilnYlillV11'l,;)::~lniln~lJmlJfllJilcil,,~umht1ru (552 LL~::

..." "" ... 
667 n11Jt1\4 f111Jlhii'lJ) b111f1 ff\411Jm'l,r"J1V1un Lv1 iltl'l::Lij\4 J1V1unil1'lJil" ffmff11'Ylil LL 'Yl\4•• m1l'ilLU\4"~::t1:: ') U~::l'ilLU\4n[Ji1 :"LLiiJ1V1UnU'lnflflilil J1V1unVlcil\41J lilV1Umdili\4ff~• 
tlUU1~ (9 itlm~) U~::J1V1umdill'ilm'lt1i1vr\4"1f 

mh11Yl[Jtnti J1V1Un'lJil.H~mff11L~il1lJL';lvhflJ~mllJilJvr\4"!fnlJm1L';lR1t1L';)1ru 
"" \J ... 

vrufuil"Hn1ff11 Hmff11rl'il::LU\4U~vr\4fY1ii m'l~m'ltl'l::Lij"J1V1unil1:"uiiJ1V1unLL'lnflflil~
"'II" 'II 

lilV1UnVlUl\4lJ J1V1unfl"';)lnh"L1il\4il\4lJlf1LLfI::J1V1umdilt1!ilvr\41f L~il1Vl1iffm'Yl~ LL 'Yl\4rlij 

lilV'lUnmm!l\4LdilR,,;f\41i"l\4LLfI::L~R" ~flm::'YllJii ilm'lLU\4i!il 
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• • 

• 
\I 

HmLYif'lLiitJ~';)::nm)~;f"ll1dj~LL,j't"ll~~il4Vii';'~n11{htJl1D~l11Jrr"m1n1.l'liR..1
.. 

a£1l..1L1nii 
, \I 

rr"lf ';lLU"i fl",~tl~ll1rn'l"ll~"i"VI i.;, LWu';'Yia9l0n11hi';'l"l "1:Vlil';' l~~a~~il• 
n1'l1~fI1111Vl"1'l"ll2J"i"YlA';'';J:itUll1'''~l"~lLml4J P2 fiu 1J~L1rn 6-8 '151.1. V;l.;"nnLL"l 

nal.;,i"Vii';'~1..1'iilLLVll4';'LL"l"ll tl.;,:atm.;,:aH~rilU Dtlmor1~ml11Vl"1'l"ll~"iwl~i';'Rm~\l.ullli, . . 
LL~:UDllf1Jr1"1ilU,r1itl ~mil"LL1JUrr~ilnonl1~'1f\l.~ LEI 1V111~ ~';'~~i1"lnVla1tJ ') LLV;", LLii~ 
flrnmYifia~,h~ln~Lfith'ln~ (Magowan and Me Cann, 2006) 
o 

nT·rr~ml11Vi~l'l"ll~~i~ViA.;,ll4Hm~a-LL,jrr~lf L~1l";11~millHmrr~lfLLrl 1:i'1JJth;f~
, , ,,, 1 '\I 

'ttl 1" u\l.u1l1"ml11Vi~1'l"ll~~i~ViA';'1~Hmrl~1~n1111" Ha1Jrr~lf
0 

1wzh.;,lilV114ntl1::111 rn 80
, 

100 nn. 1"tJl~'h.;,dHmH1ULL,j (dam line) L'li~ Un~~L1on Un: uafmiiuf ~ml11Vl~l't"ll~~i~, 
Vli.;,tl1::ll1rn 10-11 ii~~Lll'il1 (L6pez~Srrano et aI., 2000) ath.;,'l1n~ Vli.;"nnrllilV114ni'1Ln~ 
100 nn. RmRl111"LLl1~,;)::L~1l~m1H:Hllml11WI.ni"ll~"i"Vli';'L11;f" Yi'fall ') n1Jn11L~1l11UaU 

• 
, 

L"JJ11i1UL,;)1rurr"lf arh.;,'l1nii ml11illrr~h::wl1.;,m111Vl"ll"ll~"i"VlA.;,n1Jn11L"JJll'i1UL';)1ru
1\1 \J IIu" 

rr"lfu....;, 't,j~~.mn11iiurl,r"L';)" ~nT~iiUL~llL~1l1~ Un11'il11,;)H111tl1~"~Hn';',;)lnLonn~1"ll~"
o 

~tJ L~tl~" 711.i~lU t~uHmrlijml1.1V1w1'l"ll~~i~Vli.;,n';'Yi1JilijLtltl~"H';' LL~n11";1V1,hrl"llflJLtI , "" 

tl~"~ fl1::UU fiurr"i'l"RmUJfI.;,aUL"1:Vli1';'n11iitJ


0' " ..... 1'" 1 ..1 .. ..¥ , 1 ..l ....ln11f'1m:tl111';'Yi"tln111.1"llfl';'fl1U "ll';'l"Hm "nl11.1U';'"ll11 II1ULU~URm111.1f111llVl"l, .... .. 
l"ll2J"i"Vli';'H.;,nil1"'li1",lilV114n 100 nn. ~n';)::ii[)lUn1,hr"'1~"l"ni1Hm~2J"U1';' 1"uYiU 

" " 
&.- ~~1 - r r ,. .... t' 
~n~rn::"m "HmYi"llUfl"~L1on (L) tJa1m"llU1 (Y) LLfl: il1afl (0) (Stalder et aI., 2005; TarrE~s , , " 
et aI., 2006) l"Hm~mIHllHfl"'tf"lU (LY) .yihl"Wlfll1:ilu~fl-LL,jrr~lf,r1'ltl n111~ml11Yl"l , " , 
l"ll2J"i"YI i.;,1 "Hmmm l1"U';''l,j\l.u1.IrhLij"';'l"tl'::~l ';)::rilL~atl'l::Liil4tl'l:ffl1~mYi Hmo , 

11~Ul1"tj,.;, LU"fI-r';'fI'l11 ";11~m'lflm:tl~fl"ll fl.;,ml1.1V1"l'l"ll~~i"VIAJ9lflHll'l'lnmYil11""::uu 

~uviw;l"'1:: u:: U11 U~:fllU1 i';'l"U'" 'l,j A'lllTmi LflT1:Vl1iLVli'Jfl"r1Ur.!.;,J £11 fl£11';''l1nii ~ln 
".. \J " 

n1'l;;mnl"l.h::Ll1f'1il1ul"RmA'llWuilHmA'l1"'"lf~Hll LY ~fI111.1V1"li"ll2J~i"YliJLU~[JIdfl, , , 
• UH~Jn11LU~i~fI-r';'U1n (fllUtl'l::1.Iltl4 26-28 itlm~) 15 llll. (1tlrl 4) (Tummaruk et aI., , " 

2009) t~ui,jw1Jil fI111.1Y1"l'l"lJ~"i"Yli.;,iimlllill"'"lfr1Un11LU"i~"llaJRmLLiia£11.;,1~ Rm 
, 0 

..I. ~ • .t'l'" .1:- "'tl -'l ......... .ttl
A'lll1mL"llll1ilUl1l4 U~:H';''tJ"L'''';'l"l1"lY1~n 1::111rn 130 nn. ';)::ll 'tJ1.I"H"VI~';'RJ"ll" 1::1l1tl4 
" .. 1 ..1....1·.. , , .t ... ....I ..

3-4 1.11.1. rnu1~L1fll 2 Lila~ ilU"111.111111n11f'1nl:tlYiU11'm1nnR..1"ll"~HllYi"llLllallfl1111Vl"l 
o " • 

i"ll2J"i"VlA.;,tl1::1.Ilrn 13-18 llll . ~"'LJ1V11l1u'tJa.;, Hn,.fl';)::'lifUn11~.a~llrr"tf't~ m1~fI111.1V1"l 
i"ll2J"i"Vli.;,th:ll1rn 16-18 llll. l"U1..1WlfllVl~ahHm1J1Ji1 ~..1U.;,ia..1flnl:tl9laitl'h~:ii• 
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Backfal thickness (mm) 

m1L'JJlff1[JL-;)1ruvr\4i'luRma11 ~~J1Un.J m1~Rma11LLH9I"m1LUui91 LLfl::iim1~nl-n 
\,I "~'1 , 

Luu"f.JLL1n m1L'JJlff1[JL';)1ruvrumruLUU,;)~1L~~~U'lJtl.Jm1Yil.J1Utlcil"H~U1n1'lltl"1.J,;)1m" 
" "" , \J 

1::UU~uvruftuRm 191utflLURma11lJm::L'JJlff1[JL;}1ruvrU{LrltltllUlh::mrn 200-220 11.4 n11 ., , ".,,,,, 
..... - A .... It' oQo _ _ .... .... - ~. • 

L'lJ:~1[JL-;)1qJWUfUtl"~mRl1 Ln9l,;)lntll1n-Wfl'lJtl"WU~m'nJ11~nUm1,;)91m1mU'il-1 ') L'I!U 

tll~l'~ m1i~~R~tlRm LLfl:::t)91mfl (Evans and O'Donerty, 2000), " 
ff1~1Utl9la1~nn~m1~~91Rm'luu;-;)uu L\itl.J-;)lnml~~tl.Jm1'lJtl"~U111)"~UU~• , ",,~ 

1UU1:::m\4LdtlRm~iiu1mrnLdmL9I.JR.J Yil'lim1"91L~tln~tlLL1iwu{Hm Luum1LYi~vrun-m1~, " , , ,. 
... J" "I ............. --~- ..t ... "' .. .'lJtl.JU1mrnL\4mL9I.J LLfl::fl9l"11~~Ul L'lJ~UHU~fl.J m1"91wun-Lu~n1:trn::ULWU"91l\4L9IUl R"~fl, 

'litll[J'lUn11L'JJlff1[JL-;)1n'W\4i"Jtl.JRma11'luU;,;)UuijUU11u~H,,;fuL~tlU 'J utlmnnd' n11fl91, ".;:;", , ,. 
ml~~ul'b~uiu~i.Jri.J~"~fl'lim1R::H~wi".J1um[JlU;]li9l1L~tl'liL-;)1ClJLiiulY1v.1tl~~l1tl.J 
LL~::L~U.J Anfl9lfl.Jil [J Lt1Uiiml~W U1Ul~'lum1,hn9luimrnlu1iiu'lUtll~11Hma11 ri tlUl~U" , 
L,;)1ruWU{ L~m~~m1H:::H~'b~u'luiYl1L~~ld'limn;fu ~.J'.r~A~UyjYil'litll[JL~tlii,,1[JL;}1ru

iii , , " 

vrU{ilfl" LLA::m191nL'1lfl91 fl.J ~ tlmLiiiml~W [J1 Ul~1um1LR1~hbiiu'li~lf\;fulu-rll.JrlRm, , 
'lniL'JJlff1[JL-;)1ruwU{ L~tl'I!91L'I!U'JJiliil[Jd ~.J'li~flii uyjTitlu,rl.Jiiml~ci.J uln'lU'Y11.Junu'i Yil" '" , ~ 

'lim1uBu1i"lu'l\4m"H\4l~L1iRtl9l"itl.Jnum1Yil1iu 

• 
21 



• 
lu~lunTntl~uuLLtltWIHl-3nf.)fhm nf.)nlJu~fiLuoR-3tf (LH) LUunf.)nlJu'hf1qj~"h1i 

Lii~nTn';)~ru'lJf.)-3~f.)~~L~~Uuf-3L"Ii LL~::'hliLm7L"lllH1UL,;)1ru~ui1uL1~liiflm lu-n1-3rif.)u1U 
., 41 .. "41 

L,;)1ru~ulf tlf.)nlJu LH iin11LtI~UULLtI~-3fftl~f)ifl-3nUm1L,;)1ru'lJfl-3f-3L"Ii mh-3L1n~ n11i')u~lU
u • u 

tl1Y111LL~::t11mtu.11f.)nlJU LH rif.)U1UL';)1qj~Ulf£J-3Lli~um1lJilJ~ulf~,r~L,;)u n11,)~m1~lU• 
iil-3 ') lu,m1ff1111~LL'YIU L~tllY1'~inHtu.::'lJf.)-3ffmm-3mlJm1lJ~f.)-3n11'lJf.)-3~u11I1f) LL~::lu. . " 
'lJrn::L~u1nui1 ffmLEl-3nff1m1tnh 1 i m1nl-31U'lJ f.)-3iitllJ1~fflJf.)-3LL~::lmnlJU£J-3f)-3t1n~ f.) ci ~-3. " 
~lLUU~f.)"iin1"ifinH1i,)m~lJL~lJ f.)til-3L"in~ f.)-3tftll::nf.)U~~1f1qj~ml\41m~,;)11rn1f1~L~f.)n 

ffml1~LLl1U~iif)rnl11~ ~f.) ,i1Y1t4ni1 LLfl::m1lJYlU1L'lJ3JuiuYI;-3 ~-3U-3:ffm1lJfflJu'H~'lJfl-3ffm 
.. .. '\I " 

ff:nrim.4hr-31UL~~ (Evans and O'Donerty, 2000) 

luffmri1Ju1UL,;)1ru~ulf n1JfhJu LH ';)::fiflU ') ~m::iU~-3.f-3LLiiLL1nLn~ ';)Ui'i"f.)ltJ 
.. ".. .. 

t11::mrn 40 1u Yli-3,;)lmtu';)::fitltJ ') ff-3;Ju ';)um::.,r-3fllutll::mrn 80-120 1U lu-n1-3ii'l1tlnlJU 
" . 

,d ........ ....::; ..aI d _ _ .4.o::t ! 


• 
 LH ,;)::lJmllJL'lJlJ'lJUff-3lJln YI~-3,;)lnUU,;)::~~~-3umUn-3f.)lU 180 1U YI~-3,;)ln~~~-3';)un-3'lJ~mff~
" . . 
l1tln~\l, LH ';)::fitltJ ') ff,,;Ju5m,f~ ';)um::,r-3'iln'1"1irrr-3LL1n ~-3nf)un11L,r1R1UL,;)1ruvrulf~ULtl-3

'\I ,. "' .. 

...: J'!T .. J' ::. IA ..I ';!T 
n11L~lJ'lJU'lJtl-3,Hl1LlJU LH ~mtJrl-3 n11ff-3'lJUl1"lJ1mrn~L~::f)11lJn'lJu-3n1"i~~-311f.)1LlJU n11 

" 
L~Wff\l,'lJfl-3t1flnlJU LH ritlu'i1n'1"1iJu illvrulfnun1"iL';)1qj'lJf.)-3~U~~L~~ LL~::t11lJlrn'lJfl.Jl1flnlJU 
ff,,;j\l,1,"L1~ltJU"i1~L11 riflu'ilnl"1iLlifi-i1 llJ-3 ~-3L1Uni1 LH surge inHrn::ii'yhliLn'iln1"i'ilnl-u
" 
uum1nd,;)lnm"ifinHlinHrn::'lJU-3~tl~ihfi~uuf-31"1i £J-3~Uil m1L~lJ;jU'lJtl" LH lUf)f-lLL1n';):: 

ilJ~ulfnun11L,;)1ru'lJu-l~u~~Lfi~lU-n1-l~ffmf.)lutl1::lJ1rn 100 1u;Juitl~1U 1uffm~ulfmlJu .... .. .. , .. 

'111U ~U~fl~~L~~u,"f,,1'liL~L71ni1ffmffu"ff1uvr,"lflJ1n lilu~u.f-3u.iiffmu1tJ 30-60 1U R1U .. .. .., 
ntlnlJu5n"ll~'i1~iiul1U111~~rulunl''m1::';Un11L';)~ru''u-3~tl~~L~~ f)tl follicle stimulating

u • v 

hormone (FSH) lUffmff111li~um1lJill.,.j'ufuu-3 FSH num1L,jlR1m;J~qj~ulf. " . 
tJEJ'ftlJUL1J ffTim~U LUUtJ flnlJU~~U1 U ;::iu~lmil ~ 1Jil.f-3u~iLnil;JUm::.,r-3ri 1JUL,rl ff1tJ 

" 
L';)1qj.,.j'ufhjU1UU~::';)::fi1JtJ ') L~lJ;fu Lrl1J~m1Jl~t11::lJltu. 200 1u R1u1HlnlJult11L';),Uil1Jhu 

• Li]Ul11JnlJU~ViUff,,;fuYI i-3,;)ln~ffmL,rlR1UL';)1ru.,.j'ulfuct1 LrilJU Iil un nff11-3,;)1 nn1JULYI ~1J-3UU 
\I .. '\I "" " 

f-3i'li (corpus luteum) ~Lni);JuYli-3n1;i)ni'lif)f-3U1n 
hWff"itl n11L,rlff1UL';)1ru.,.j'ufu1J-3ffmff11 ';)::Lnil;fuLd1Jffm£l1utl1::mtu. 200-220 1u , '\I"", .. .. 

1~uiim111LL~niil"nU"::Ylil-3ffmu.~~::"1 ~-3':ufltinutI;itJn1tJ1u flu .,.j'un-mllJ LL~:t1;,)U. " . 
I11UU1Jn i~LLri n1,.i~m1~lU~1-3 ') tlunllU~ff"':UU~::LYliiU1"11 iffmff11L,r1R1UL';)1ru.,.j'ulf 

'" , \I ., .. 

f)f.) LH LL~:: tJflnlJU~ff-3;fuYI;-3;nn,m1ff11L,jlR1UL~1n,.,.j'ulfu.ctl f)u tlf.)nlJU It11L,;)ffLilf.)hu 
\I .. ~.~ .. 

f.)lU'lJf.)-3ffmLi]utI~';)';)~r.JYIin~~flru~ffillunTn,j1tf1UL';}1ru.,.j'ufufl-3ffmff11 f.)til-3i1n~, .. ., , ,. "''' " 
,;)lnm,.finHl1uYI~lU ') f1.f-3~Uil f.)lU'lJf.)-3ffm~ff11rnm,jlH1UL\l1ru.,.j'ufl~ L~lJ~U.f-3LLiif.)lU

.." ,," " " 

• 
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• 


LY; [J-1 El r.h-1 L~ [J1 Lihumwn~-1 U'-1 l~hnmltlUl::Lii\4mlL ,J1ft1[JL';)1qJviwdiJil-1 Rmtn1l~LUj\4[hl4n
v •• 

RmR11~'l:L,J1ft1VL';)1ruvi\4fl~';)::fiEl-1ihi1V1l4ni1~1::.r1J~1R~if 1.h::lJ1m 75 n1~nflJ mh-1h 
It: cu &of II " 

n~ ,l1V1l4ni1~RmR11 L,J1ft1VL';)1fll vi\4tfOm1lJLLUlth1\4R-1 L-rluLii U1nlJil1U 0n11iitl~1J11 
'Ii \I.t:" " " 

,i'1Vtl4ni1 mh-1 L~tl1Lul-rlu;itlVt;n~fi11"'RmR11L'li1ft1VL,;)1ruvi\4tf ,l1Vtl4n il1 LU\4L Y; tl-1u;i[J
" " "''' 

i1lJ5\4Vtrt-11\4m"L'li1~1[JL'l1ruvi\4fntl-1RmR11Lrh~\4 RmR11if~i'DlJ,;)::L'li1R1VL,;)1ruvi\4tf 
\.I "''' " " "IU III 

., .. , ..I ...A .1 ., :- ...... ..I ~"' l' ..I 
'l:~El-1lJ"'-1mtlYlRlJlJlrn 'D'-1ul::nDlJmtl U1Vt\4nmYlLVllJ1::RlJ lJ L"lJlJ\4R:RlJ \411-1n1[JYl

v 
... .. .. 1 " "..r I '"L"'W-1~tJ 11lJtl-1fl11lJRlJlJlm"lJtl-1 m-1Rl1-1mnlJL \4El"lJEl-111-1m[Ji]1 tl 

'II 

Gl1"A1"i13 rn VLd m'li1 R1VL ';)1 ru vi\4m\4Rmvi\4tf~1-1 ') (ifm: Evans and O'Doherty, 2001) 
II 4\J "''' II .. 

• 
~1ElTl 235 195-263 
'II .. .. 
LLtllJL'f[J1 207 NA 


.. L .. 

~1"'l 1Yl 205 173-215 

.. 
LL~\4~ L1'D' 185 173-198 

LVI lJ [J 'D'1 \4 97 81-115 

R.mvi\4li....i1-1 ') ,;)::L'lilR1VL'l1ruviwlfifEl1VLLilnii1-1n\4 1iltl,r1lU~1J11 Rmvi\4,tfmtln~ 
\I "''' " 1 " ,..; .......... _ .............. ..... .J __ 


tn~lJ1nYl ~ilL1J m"lJ1~1 VL 'l1ty~\4~ LLfl::,!nn'iU~LVtlJtl'D'1\4lJil1~\4tl tlYl ~il (il1,.,-1Yl 3) ~mR11 

vi\4nr.JRlJ,h\41Vt ni~n'l:L '111 ti1m,;)1ruvi\4nL11n11~Elulivi\41fu,; \4Elm1nm11JU U,-u11 \41:Vt11.J 
~ ., " "'.. , 

vi\41f,m1LLttl l\4Rmvi\4tfL~[J1n\4 nU'-1~lJi1 D1[JLdm'li1~1VL';)1ruvi\4tfiiml1JUiln.i1-1n\4~1tl 
, .. "ill .. '" III" 

L'ti\4n\4 (il1,.,-1yj 3) h)[J~1\41Vtni D1[JLd£lL'li1R1VL,;)1ruvi\4fL\4Rmuii~::~-1 ';1:iiR1\4L~tl.JLlJ\4
'" " \I ..,,,,, \I 

1J1il1!1\4Ul:mm 20 1\4 m11Ju91nii1-11\4(hudiln..n[Jl~,;)1n;mtm..""'lItl..l f(\4lYl~LL~:n1" 

nl''HiJ"i~1"G'I'n"AG'I'11• 
1'\.4'li1-1L1~1ifRmL'I11~m1Lfl\4H~,;):Ln~mlLu~tJ\4LLUfl-1 ,f-1in1:tm::m.J111[J111~ LLi'l:

• v 

~C)iinn1J'1l tl..l Rm mlLu~tl\4LLUfl-1"lJD.Jm[Jll1~yj~lJlfi,r1lu l~uri m1lJ11JUil.J'lJEl-1 El1U1:L~"• 
111 U\4D n~-1 Rl1Jl1tl~ 1Jl~Vt fllU1uri El\4Rm';)::L,J1RmlLi\\4Hil U~::';)::H..l LnY!l~,rill\4RmRl1 

• OJ • 

\4Dn'llnm"1J1lJLL~-1LLi1m,.iiLij tlnlRtl Elml1n-rltl"Tl~ Dilfi~lJliii1luu~::H" LnY! 't~~lU L~l\41J 
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• • 

• • 

• • 

• • 

• • 

i 
, • 

'Hl~~mR11~:;ijn11"lJlI1l11'V1qj R1\ml1Ltl~[)\ULtl~~m~·r·Hl~m1ll~L~'\.4Liidh4Cr'\.4~ULL1nLiiLLfi ii 

' ..11 ~ .d .....t ~ -'" ' 1rnn11m:;1'\.4m:;1ll1iln1~~ll1LL~:;El1~nn"lJ ilUHmmEl'\.4') mLfW~11lln'\.4Lu'\.4n~ll '\.41::U:;LL1n" . 	 . 
~mH11~:;tJ~L~ [J Elll1Un11if'\.4"U ~n'l:tm::"lJEl~flfic;1El1H (Clitoris) ~::iim1"lJ [J1U1'VI qj LLHil~ulm1 

m::1'\.4m::1l[J 1-2 1'\.4 riEl'\.4m1LU'\.4iil 1ilmu...n::LrlElLiiL~'\.4'V11ElLiin~'\.4i1~.. i1~riEl'\.4m1LU'\.4iil 
..t.. ,
'\.4 L1[Jn1l1::[J:: 'Pro-oestrus' 

'VI~~,:nmf'\.4HmLw,Hij U~::L,rlHi1~~ U'\.4ti~ UElll1Um1~Hll i1~U'\.4ii~d,,::1'l1L1~ltl1::1n rn. .. 
1.81'\.4 1'\.41EluLL1n LL~:: 2.1 1'\.4 1'\.41Elu~ 2 (Eliasson, 1989) 1'\.4mnlYl1'l1HmLwl'I~m1"m1U'\.4. .. 
ti~ u1~,rf~HmLW"'L~ u~::~'\.4ti~ mr1l~::1'l1L~U~m1'Y1ilHElU1ilUm1n~l'VI~~LLc;i1umHNilw ~lil~::ii

• 
lJ1nn11n111'l1wuHm'Y1~Huu '\.4Elmlmf'\.4i1~L1~1"lJEl~m1U'\.4ii~1il[Jn111'l1n11nil'VI~~tHh~L~u1

• 
~::f'\.4n11i1U (Langendijk et aI., 2000) i~,f'\.4m1m1~nT'HU'\.4iil~nniEl~~~fI1"il'hn11'Y1ilHElU.. 
n~'VI~~LL~Hm1il [J1'l1wuHmi1 um::i'\.4i1U Lrlm~mL,rlfh::[J::dJ'\.4iil (oestrus) m1U1llLLil~"lJtl~ 

" " " "\J

• u1tJ1::LW"'~::L~ll~il~.JLL~:;iidjElnlHL'VI ~ tl Elmln El1tJ1::LW"'L~mrEl[J Hm,,::w [Jl [Jl11ill4~1gl4'V11u• 
UElllli!il15'\.4ifmlutilU U'\.4ii~LUll ') U1~fI.f~ul~H~LHU~fu~fhnllii1U LrlElHmllEl~L~'\.4!il1~~:;. .. 

Ul~ flf.J WU1l HmL~n'\.4u1'V11"iU~ ::Ldcll'hm1'Y1 ~HElU1~ [Ji~n~'VI ~~~ Hm~:;U'\.4ii~
• • 

m1LLHil.JEllm1Lu'\.4iil1'\.4HmR11Li'\.4 fI1llltJ11"lJ un:: tJ:: pro-oestrus fI1lll[Jl1"lJEl.J1:;[J:; • 
oestrus fI1l11HllJ11n""m"iLLHil.Juln11fi'\.4ti~ u~::m11J1lJLLil.J"lJ u~El1U1::LW'" "::LLilnc;il~n'\.41 '\.4 

1::'VI11.JH1[Jvrwlf u~::~n'l:trn::c;il.J ,)L'VIfhd Hllll1nril[J'Y1u~m.Jvr'\.411m1llL~l.h::lJ1rn 16-30%, 	 . 
.... ... 	 .d4lClll .... 

(Rothschild and Bidanel. 1998; Rydhmer et al.. 1994) m"iflilL~Eln~m'Y1llElmlm1 

L,;)1tyLiiu1., ~.JU1"~il"i::tJ::n~nnl"~fi'\.4ti~ (genetic correlation = -0.49) U~:;~ilfl1l11R1lJ11n1'\.4 

m"iuuli.J (genetic correlation = -0.61) H1Un1"i~ilL~ElnHm~~t11lJ1rnLdEluYi~H~Ell""::~iln11. 	 " 
UHil~i.nm"iU1lJU~~'lJu~El1[J1::LW",~~L~ (genetic correlation = -0.17) (Rydhmer et aI., 1994) 

• 	 R1[Jw"'ufuEl~HmR11~~~c;i El"i~[J::L1~11l4m"iLuuiilL'liunu "lnm,.~n'l:tlLdu~iil4114 

t11:;L'Y1f1L[Ju"~l4wuil HmR11vrl4fL[JD"~l4u~uilL"i'l! ~"i:;u::L1~11l4n1"iLill4i~l4ll4 53 "I!ll. 

1WlJm:rivrl4futllJLi1[Jf~::ih::[J::L1~11l4n1"iLUl4iilLYCU-l 42 "I!lJ. u.~::w"'l4fuufmi[Jfl4ll4 48 "I!ll. 

1l4m~ il,.~nwUlll"i:; U::i1~ritll4n11LU'\.4iil (prCH>estrus) niUYCUl4ll4~Hilll4w"'WIfUtlllL-nufu~:; 
fl4~Hilll4vrl4fLL~l4ilL1'l! (Waberski et al.. 2001) Waberaki U~::flm:: (2001) tJ~wu5n11 
'li1~L1i'1l.f~uc;illElf1lll4 LH ifl4H.JHiI (LH peak) "il4t1-liln L'1i~::#.m1l1l4vrl4fUi'l'\.4~L"i'l! (25 "I!ll.) .. , 	 , 
Lrlun.nuULfiuunuvrl4f[J Elfm-nuf (41 "I!ll.) U~::Ll4H1 [Jw"'l4fuufm-nufnuuullL-nufiD-ln11, 	 . 
tl1lJ1rn"lJEl~uDf111l4 LH 1l4"i:;iu~H.Jn11L~m;lLiLniln1"i9lnL'1i LrlDLfi[Junuvrl4fLL~l4~L1'l!.. 	 ,

-'" ~..t... ...., , 1 "II ' "II ' ... A..r..l 
"i:;U::L1~11l4m"iLul4Hill411fl1lllR1f1cyuU1.JlllnilEn::U::L1~1 l4nTnm L"lJ n11iln L"lJlln~:;Lnil"lJ'\.4'Y1 

L1~ltl1::lJ1rnHEl~1l4Hlll'lJU~L1~1J.J'VIllil1l4n11fil4ti.J (Mburu et aI., 1995) L1~1Ll4n11ilnL"1iLL~:: 

• 	 24 
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• 
(Kemp and Soede, 1997) O11L-nlhi1.:1'VH1~m13J1u011LUui""lJEl,lHmLLwit'l::tnuvi'ui' ~1mLwit'l::, , 
mi3JEllU..'II ~,liiml2JW1flruwiElO1TI1,lLLHUn1'lHR3Jvi'ufl~ihh::~Y1~m~~R"III .. .. 

Rmtn1-;ilLiluiiEl.:l't~f1Jm::iiu011LUui"iilU011i2J~HnlJvlElRm LrlElEll[Jlh::2Jlru. 160, .. .. .. 
1u L~D1~011LLR",lEllnT'HUuiilUt'l::L-nl~1m,;)1ruvi'ui' (puberty) L11ifu vlElHm~l412Jlm::iiu'" III.. .. .. 
m1';)::iiEl1mh::2J1ru. 1 0 L~ElULilumh,l~l LLt'l::m1LUuWElRm~iiml2Jn1~U" R.:I 011hiw El Rm .. .." .. 
m1fl1ElU1,l,xEltJ1Ut'l::fl'f.:l LLt'l::mh,l~lf).f,lt'l:: 5-10 mYi (Hughes et aI., 1990) mh,l~bn~m,. 
"EllJRUEl,l"lJ El.:lRmRl1wiElw ElRmtl1';)iil.j~-;ltJ5u '] L-nl2J1'il2J~ltJL-rlu tn [Jvi'ui' Rm~Ellm~, , , 
Rm~"lJEl,lh,lL1ElU Hl1Ell'V111 LLt'l::Ell[J"lJEl.:luliRm (Hughes et a\., 1990) ,;)lnm1~m!tl~lJil, , 
Rmvi'wlLLt'lU~Lt'l'IJ,;)::Rl2J11m~2J1iwElRmL~rt[J1l41m1LUuiilL~L11ni1vi'uiuY1"'5u ') LLt'l::Rm 

'II .. 'II" 

• vi'ui'~ R2J';)::iiml2JRl2J11nlumwlEllJ RUEl.:l wi El m1L'VI rtU1l41"1 [Jvl DRm~nilRmvi'uiurr 
.. 'II .. .. 

(Hughes et a\., 1990) tJ12J1ru."lJEl.:lRl1El1~11YlRmR11Lif1Jnii~t'lwiElm1L,rlli1m';)1ruvi'ui.. " ., .. 
L'lhulU rilEll~11LliLW[J,l~Elm1L,r1Ii1[JL,;)1ruvi'ui';)::i1t'l,l (Aherne and Kirkwood, 1985)" ." 

Burnett LLrl::f)ru.:: (1988) n[J,llui1RmRl1-;ilLUU,;)::";D,lihr,mrn~11 LLrl::tJ12J1ru.l'lJ1l\1,iu~i,l~, 
m2J1::R3JriEluYlm1"EllJRUEl"wiElwElRm';)::1~~t'l~ ;m~tn4:'1JEl"h,lL1ElU "lJU1""lJu"mun LLt'l::, 
'lJU1~'1JEl.:ln~3Jlm1tn1nii~, , t'l L-rluL~[J1nuwiElm1" EllJRUEl"wi ElW uRm, (Christenson 1984) 

m,.~mni1"'1JU1~n~3J~L~2J1::R3J1 um1Lff[J"Rmtnlifi ~L~Ui1 ri1Li[J.:IRmR11,xuunil 3 il, , , 
wiEln~2J,;)::fl11~i~lilU'lJEl"Rmrhuuiilln[J1u 9 L~ElU ~1 (57%) 1\1,"lJru.::~"lJU1"n~3J 9 17 LLi'l::" , 
27 "1 ,;)::fl11~iilIi1UdL~3JLUU 78 80 LLi'l:: 81% mlHh.llJ O11Lffu"RmRl1-;il\nu,xD[J.llwiD, 
n~3J,;)::i'l~m1m::"U~,lnULLi'l::nu (stimulatory interaction) fll1iHmH11itDlJR\1,D"YiElWElRmlli'II" .., 
... ... .r .a:. ....
it (Christenson, 1984) Ford and Teague (1978) ~lJ11 L2JD'lIU1it'1JD,l~\1,Y1ituYl1rl"i'l"';)ln 

0.93 LUU 0.70 LLt'I:: 0.47 mn,lL2JmwiEl.l1 ~l2Jth.llJ v:ii~HH~itth:;Y1~m~1\1,m1"DlJR\1,u,J 

• "lJEl.:lRmRllwiDvlDRmL-rlunuLLwiLlimnun m11iwDRmm:"uhwi!1,l (D[J1um"L~[J1n\1,) ,,:ii.... .... ~ 

tJ,.diY1~m~~ni1011'tiii3J~RUDnm,lLrh,.fu (Kar1bom. 1981) ~,,~LiJUD,lf11.h::nDlJ"lJD"m1 
m::"u1" [J1ivlEl Rml~LLfi m1fl11~RmRl1 'tiiLi)U Y1 n1\4 (daily movement) m1iiL~U 011'" .... .. .. 
[jUL~[J" m1't"i3J~R LLt'I::m1't"n~\4 (Hughes et a\., 1990) m1'1JU~"LLi'l:n"lLf)~m4[r1[JHmtn1• 
nLilu5n1~m1~i1,l1u01ril[Jm::"u011LiJui~ i1.:1LL~iT~::iiin[Jm~'liLfhn1Jm,.'''i2Jr.rHnlJ• 
vlEl~mn"l3J (Hughes and Hemsworth, 1994) ~"thflty.y;fI1"':L,jlhii"m1URyhHnm1LU\1,i~ 
1\4Rmtn1n~El C)~01t'lLLt'l::Rm~El101~ Tummaruk Url::f1t\4: (2000) ~lJi1L~El\1,~im"H11Lnilii. ... . 
~ t'l wi £I £11 ~~~R3J'~f){, LL1n £I th" iilt[J ,hflty 

O11L~3Jml3Jmu0111ivltJRmm::~U011Li]\l.iY1 £l1"1im1Lmlrru~11um~rlRn1tnl 
, 'II ., .. 

~£l"L-nl~1m';)~ruvi'uflu-rll"'l"f£lU~1El-rl1,,~iiml3J[Jl1'1JD"LLR"3J1n (Hughes et a\., 1990; 
~ ... 'II \I 

25 

http:tJ,.diY1~m~~ni1011'tiii3J~RUDnm,lLrh,.fu
http:mn,lL2JmwiEl.l1


--

• • 

• • 

• • 

• • • 
• • • 

• • 

• • 

• • 

• • 

• 

Paterson 	 and Pearce, 1990) m'Im::';\l,nl'nU\l,iiltil [J1 "11iltl'fhJ\l, Li\l, gonadotropins LL~::• 
oestrogen Dl';),h'tilL\l,HmWnLL~niimll1£l" [J1n 1 Wt11"t1;;lJ~ LLa::Dl';)'t2.i'';~amll~';D''m'I

• 	 • :oJ 

Li\l, nTnu\l,iilLL~::m1"iln'"11Dl,;) Lnil;f\l,'2.ivflDlIn\l, LU\l,';\l, i"J\l,m'Im::';\l,m'ILu\l,Hill\l,Hm 

' '" !T "",.,,\..1.. ... ., , .t., "'''1..1'' "', , '" H11 il[J t L"D'ilD1" LlI\l,';) " LlILu\l,l1\l,[JlI LlID LlI\l,1\l,1I1\l, Lilli 1"::LlI\l,mll1flllm,m"m1"L"D' 400 IU• 
equine chorionic gonadotropin (eCG) ua:: 200 IU human chorionic gonadotropin (hCG) L~D 
tlil£n tJnl1"~HlIflf" LL'In1\l,HmH11 u~l'il1~Li;" ~aLff[J~D"lJ\l,lilmDnt2.iAlIfiTrn"L~l!t~n';) (Holtz 

,. III 	 1 41 

et aI., 1999) 

HmH11~iiDl[Jtl1:;lI1n.L 22-24 itlmi LU\l,i1"~rhi"L,jl~1m,;)1ruvrwtf (puberty) nT~ 
.." 	 ~ ILl III 

1l1yhH~m~til L~lI1mLtf1 (Dl [J >10 Lii D\l,) ua:;ijmll1iilY1t4ilH"lI1m::';\l,t4lJLU\l,~" ~lflru~';)::
III IIJ 	 ".. ILf 

• ,h [Jmrt[J11l11~HmHl1LLHil,'!m1LU\l,i" LLfl:;iln i"11flt.il,'!tJniil \l,L1fll~LYllI1:;HlI HmHl11\l, 

tJ1:;Ll1f'1L-Yl [J LLHil,'! m1"Lu\l,iilflf,'! LL'm~fllmu~ [JtJ1:;mn.L 200 1\l, HmHl1~LflmLHil"m1LU\l,iil 

r1fl\l,i~flJm1~HlIVr\l,1f D t.il,'!,z1l [J 1 flf,'! ';):;1~f;nilnnilHmHl1~tlnHHlIvruil~LL~Lij\l,Hil,\'f" 
IIJ 	 ".." .. 

U1"n \l,1lmnndrr,'!ijDl[Jm1"1"11,'!1\l,\l,1\l,nil';1[J tJ~,;),;)U\l,HmH1[Jvr\l,lft~~ ') '';tlnvr~\l,11~ijm1" 
.. 	 "..,," 

- -t.l.::..t ..... !"....... ...." ...I ...... ., .......

L,;)1ruLillJ ill1L1"1"lJ\l, Hm';)"lI\l,1Y1\l,ntl,'! 100 nn. LlI1l1l1[J\l,fl[J~,'! Dl[Jl1,;)::~HlIVi\l,n-HmHl1 Lil ';),'!ILl,. 	 III""III 

.. t'" '" .t, "'~ ~ ~, .. '" J .. .t ... , '" 	 .9
3..1 LL\l,1 \l,lIflilfl,'! il1 m Ylil\l,m1" L YI HlI~Hn1J'rmHm';),'!Dl';)ilEl,'! Til L11"lJ\l,LVi D L YI HmH11 LLH""m'ILu\l, 

iilr1D\l, 1 "11nl,4 ij"l\l,1-;][J,;)1 ntJ1":;L11~D D HLil'lL ~ [J1\l,m'ItJ'I::Lij\l,Dl[JHmH11~,;)::L~1I ill~H~ flHm 

frf"LL1n~DWf)~m11Jnl1LU\l,iil"lJD"HmH11il~Dm\l,"lJ\l,lilmDn~ill11ll1 m1i-;][Jl'il1\l,HmH11 

vr\l,i~HlJLLfl\l,~L1'1l x [J1lfm.n[J ~1\l,1\l, 192 il1 l'ilnTlm:;';\l,m1LU\l,iiltil[J~1lHm til[J1l1Hm
" 	 "" " 

H11'ttJYll~DHml1n1\l, 1\l,fl:: 20 \l,lii til[Jli~DHn-rYl~lil~i1ililri1llllJ1L~1lll1LLtf11llmJ1nnil 
.. " .. .. 

10 Lii1l\l, LLU"fll[J~L~lIill~H~tlLU\l, 3 nalJ tiD 161 182 Ufl:; 203 1\l, HmHl1l1n';1nn~HlI 
III IIJ 	 1 "" 

Yli",nmu\l,iilflf,'!u1n Yl1D flf"rl 2 LL~:;l'ilm1~lililil'l1,;}~1\l,1\l,i1rifl\l,Lrlmrll';fl,'!''; 22+0.4. 
• 	 1\4 ~flm1~nl!tlWlJilfll[JrlHmH11UHil"m1LU\l,iilflf"u,.m:;ilfl,'!Ldtl't~flJm,.ill~HnlJ~1l 

Hmil til[JHmH11,r" 3 n~lI iitllmrltlLu\l,ii1flf,'!u,.mu~[J 179.5 191.7 LLfl:: 210.3 1\l, 
,. 	 " ,." 

i1111 ~lillJ 	 Dtil,'!',.n~,.:; [J::t"u~L~lIilJ~cm tl';}UYtlJilHmH11LU\l,im:;i\l,nil1\l,n a lJ~L~3..1 ill~H 

l'itl LrltlDlt.J 182 1\4 (LU\l,H"YI;"ill~Hl'iO 10.4 1\l,) Ufl:; 203 1\l, (Lu\l,ii1Y1i,'!ill~H~1l 8.3 1\l,)• 
LtJ1[JlJLii[JlJnlJHmH11~L~lIimrH~tlLrl1ltll[J 161 1\l, (LU\l,iilYli,'!ill~H~tl 18.9 1\l,) LLfl:;WlJil 

LrltlL~lIilJ~H~ 1821\l, Yl7D 203 1\l,';}:;"~HmH11L~llLU\l,iilTn[Jl\l, 10 1\l, Yli,'!ill~H~tlll1nnil• 
"mH11~L~lJilJ~H~mrltl inti 161 1\l, ,r,,\i'l1nnall't2.iiimllJUilniil"nU1:;Ylil"m1iln'"11 LLfl:: 
" 	 "" " 
~1\41\4flnHml\l,flnrl m1~nl!tlfl.f"dLLl.l.::lll1~L~1I1l1HmH11l11ill~H~DHmLrl tltll [J 182 1\l, 

" III 	 'II" " 

il"J\l,Lnl!tmmm1~,;)11n.L1LLfl::YllU \l,1111,'!1\l,mrll'ttl1"11"1\l,1 \l,TnflH\l,l11 til';tl,'!m11~HmHl1• 

• 	
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• • 

• •• 

• 

1821\4 (van Wettre et aI., 2005) 

nTHhi(;\ril'V1,,"YitJ"n'iulJlJi(;\GiDDn~nl'ljj"L~tJrilYitJ"n'i(;\,)-Hlil'l 

m1m:'fi\41iffmffl1 L-lll~1m';J1n1~w[1.~1\4L1~1~Llun:ffll ';J:,h U~~1\4ffru L~u~di~.... ,..t' ,. ., 

';Jln m1"Ul U"\41~"El.J~.J ffmff11~.J LLfl:~El.J L~U.JflnffmEl1Ull1n'b1w,'hfll LiiEl.J';Jlnhjuff~.J 
'" " ,." 1 

Ellnl'Hih4tf~ (Koketsu, 2005; Tummanrk et aI., 2009) \4Elmlndu.J'huli~m1m1~nL'li 
L~ll;r\4 LdEl.J'illnffmff11~~.J;r\41,r.Jl\4LflU~1\4m1dh4i~ll1U~1Elcil.J~ElU 1 f1f.J rhmm1~ffll• 
~\4f (Andersson and Einarsson, 1980) m1-;)~m1m:'i1\4m1Lu\4i~1\4ffmffl1 UElUflf.JYiuil 

u.Jlh'1.~'1i~vw LiiEl.J ';)1n'1.liOm11,r~ El ffmm:::'i1\4m1LU\4i~1\4ffmffl1 El cil.Jih.h:::~YlRmYi., , 
vhfllffmU1.Jvhfll'1.1in~11111l1~Elffmtnm:::'i1\4n-l1LU\4iti1\4ffmffl1 191 U911.J (direct contact) 

.. .... III 

• LdEl.J';Jlnni1i1ffmffl1';J:{ln~Elffm~ffll~l4tf1~u~'1.1iifl.Jm1 l'I~flni1il~flffm';J:,.'h~\4mlU.. \.I.... , 
nun~1l"fl.Jffmff11L\4mrn~m1L~Tl:1.J"h'1.~'li~Yi El, , 

t~m1~1Luijm1LL\4:'~1Lifi1m1Yil~,r\4~fl ffmt~ um'Ii~i\ m-i milL~tl vasectomized, 
.. .."' .1..1 1".. "'.1boar l'I1tl V-boar (1-Ufl1) (Althouse and Evans, 1997a) (~lJYl 5a) m1"1! 1-Ufl'I lJ1:::ffU 

m1ll~lL1'illl4m1m:::'i1\4m1LU\4i~ L\4ffmR'nL\4l'1~lUm'I~mt1 tlcil.JL1n~i;m11\4m1L~1Ull, , 
~flffm LLUU i-UElf fifll4-ll1.JOm1llci.J U1n1 \41:::iufl91ffll'1m1ll L rtt!.J'illnijfi11,r-;iluff.JLL~:::mlll 

" ".. \J 

Lliff:::m n 1l4m111.Julff~U L~Eln11~li" 1 \4ffmriElLnmi'lL ~fI~L1uni1 ·iiW~L~iiff" ';J:::tlrj1l4, ~ 

~lLLl'Ili.J~ ffllll1miJ"~lLL~:i~ El fI n'1.'i1 L dfl.:J,;)lnEl cirl1U\4il n~li1u~:::uum1n~ru.'I'l:::fi il\4-ll1.J 
" 

i~L'il\4 (1U~ 5b) ijm1~n1=t1m1fill'1,rl4~flffm191Um1~1u.~:::il91riiliiYh~L91iiffflfln1l4~ ilffm 1\4" , , 
l'I~lu"li1.JillU, U1::ffumlll~lL1~ 1\4l'1~lUm1~n1=tl (Atthouse and Evans, 1997b; Arkins et 

al.. 1989) J.il\4n;1~n1~1'H).:J Arkins u.~:f1ru.:: (1989) Ul4:::\l~lil11l'1~\4t~um1il~rifILnuli'lL.fft! 
ii~~LVliiffll4~nffm fllU 5-10 1\4 u~::nU.:Jl\4~IHhL1'ilHfiu....,jl.:J~'" . 

• Arkins U~::fI(~ (1989) 't1lm1~lil91fill'l~\4~flffmhlULi~flffm~\4f~ffllLLnllL;;ufu~:, ,. 
LL~l4~L1'I! 'illn 5 fI1fln illU 5-10 114 HllUUmU\4 2 n~1J fit! n~llfl1Uflll (Lli91f1\4) LL~:n~ll" .. ...... .. 
Yl91~ fl.J l1lm1il fI\4tilUm'Iililri fl LriUl'I~lL':fI iiYi~"'liiR l'I ;.:J~lmfl4film1l'1cill4ll~n ffmLd fI fllU" , , 
28 1\4 U~::L~u.:J~l4m::,f.:Jfllu 200 114 l'Ii.:J'illn,x\4'hm1iufinu~~fl.:J"El.JLiiu1nl4~'1.liLii'ilfll4, " 
LL~::Lli'1.iiillrJRnuL YiflLij U l'I i.:J'illn,x \4nijm1~nL l'I191li'lL.fffl u~:film1;.:JLn91Yi 1l~m11J m1LUl4 

iilLU1UUL'nUUnl4 ~fl RmYln;l1~:{ln'ihLdElEll U 273 1\4 U~:::filn11;l~El1U1:::HU~\4fLYifl~ 
...."" .. \f 

ilunll1mT~ 

,fl49\ill4m1~liilriULn1J~lL.fffl iiw~'1.iliiff u1:::nfluii'1u n11LiJiI~lLL~~U11 1 '!I'll. 

iill4Ul4"El.:J Cl.:Jill~tu'Yl: (1U~ 5b) tilUfiln11Lil~ ~l,f.Jffu.:Jii'l\4" fI.:J ~ru.'t1: LL~fl~n1~ ~l~n ~1\4, , .. 
,f\4l'1,r.Jill~ru.'Yl:';Jl4ii.J.ff\4Ld flill~ru.'I'l:~1\41 \4 (testicular tunica) l'Ii.:J'illn,x\41id1~\4LdElill" , 

• 
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• .erm'Y1:1iii"LUhn1~~lL~u1iL~uerm'Y1: riElLnU~lL~El£i~~L~ijR ,;):YiUEltiilUUUa'~"lJ fJ-1 erm'Y1: 
~ 

';ln1~ililriEldfJ Eln lil tJ';l ur.il"il ') ua:~2J\41 a ~i",;)lmf\4iluerm'Y1:L"li1Lu1Ut'I-1~2J erm'Y1:: 

m2JL~2J ';1L"rluL~[J1nunuerm'Y1:5n"lil-1~rt" ~i-1n1~Lff7,;)~ffEl""lil,,hjiE),lLUUiJ~LL~fl h'1~[J1 
1Jfiih\4:LLuuvlUUU1J1il Ll~ fl 

1Um~'t1ilflEl" liltJ Arkins u~::flm:: (1989) YiUilLrlEl';1n1~111vlElffm~~liil';1~J\4Ldu• 
El1[J 5-10 1u 1Jl~n1~~lL';El~Ell[J 220-2251u 1~[Jfh~U~11 rl'11~;fuiiJ~ 5 flf-1 ll~11~Li (lu 

11R1l1-;) (111[J1unfnL1i,xfJ[Jni1 2 ium~) ~i",;)ln1~Liflf"LL~n n';1n111il'lh5nrl1[J1u 7 1U 

~i-1'l1mfu';1n1~mll';)~mh\41\40a~liltJ1iD1Jmm2J1m\j1U (Haemocytometer) LL~:ml,;). . ... 
• • '" :- .r ..I.. ~ .....1 .J' ... oJ: .. 
u11J1~1"JJ0-1U1L'D'D't11~ Lil (m~l"'t1 4) UOmln\4[J"T.ln1~m1';)ml2Jfln (libido) Ufl: m1,;) 

El1[J1:Huvr\4fllD"vlElffmrf-1~2J~LrluD1[J 273 1U LU1[JUL Yi[JunuvlDa'mun~
""" , 

~ ~ n1~'t1 ~ ~ D-1Yi Ui1 a'mYl~hi~';l~ J\4ijUl~ U~~~l [Jii lU\4Un ~ 't1 nil LL a:l1i ijU"'ru~l. ." 
U't1~n'!5DU vlmm~~C1n~li~ijin~ru:"lJo"erm'Y1:~r:iilun~ L~n,xEltJLrtD",;)lnC1ni~riD LnuJ1L:%D 

. ~ ~• ~.., 
. 
~ ..I ~ , .. ....11... .. ... 1 ...I..r ..I ... ..I

fJun Lu Yiua'ni't1-1't1i1fJULL~: L2JilfJU2Jfl112Jfln't1 nflLfI[J-1nU ~[J~,;)ln1::[J:L1fl1't1"JJU"lJ~2J2JLL~:: 
~ 

...I1'!! .::-..r, ..I ....... '1,:-.r 1 ~ 

1:[J::L 1 ~Tr' 'D' LUmi~~-1U1L 'D'fJ WEl~m't1't11~2J\4LL~1i111,;) LlJWUl41L'lftILfl [J u~n ') m-1"lJ fJ-1m1 
.. :-..r ••_ :- .r.J'.. 'I "'='I ' ,... ..I 
1~U1L'D'fJ LL~:u11J1~1"JJEl-1U1L'D'fJ\41~ L~n L2JLl~nil1-1nU (mn-1't1 4) 

~lU1UfJa'~ (~luil/2J~.) 334.4±61.9 o• 
U11JlmJ1L:ffJ (2J~.) 163.1±15.5 145.9±23.8 
...I 

('t12Jl : Arkins et aI., 1989: J. Anim. Sci. 67: 15-19) 

• uEJn';nnd~i-1,nniua'~n1~'t1~~fJ-1 ~1i[JL~Yhn1~'j,hYifJa'm't1ml1U~::~lfJ1[Jl::~lJyjui
, \I , , .. 

1JlLu1[JlJLii[JlJnlJa'mun~~L1il~ilfJ\4 ~~n1~ml-;)YilJil 9im.J1r~llJ[J1't1'1~ tifJ2J~n~lJ1n 9ifJ2JL'I!. ~ ~ 

ijUfJ~Lla'<RLflfl LLfl::fJ-1f1'D'lil (penis) "JJfJ-1Yimm~ ij1J\41i\U~::~1~,rn~L1iiil-1nU ~::~il"mi2J 
mlJfl2JLL~::mi2J~~lUn1~~fJU mh-1hn~ 1\4YifJa'n~ 1 ill YilJilerm"t1::,h~'Ih[Jijn1~JfJ~lJ~-11u 

, ..I. '1 ....d ~, •• ..1 •• 
n~2J't1mn1~ilfJ\4 Llil Ui\1fJ\4') L2JYilJm~lu~[JUUu~" 

J" _ I r::t _.... • 

UfJmnnU ~flnT'iml';)flnHm::'t1fJLnlJfJ~.Rl\4i\\4U~::(n\4nfn" (caput and corpus 

epididymis) "JJ El"vl El Rm~Yhn1~~liilri fJ D~~LilijR,hu r11[JfJ fJn YilJilijn1nJ [J1 [J1\'1 qjLi'to".ln• 
ijm~ff::ff2J"lJEl"Off~ vlua'm 3 il1 iI~1-;)YiUn1~uii"il1LnUlUl::1JfJ"ritILnlJ~lLifJ ua::1u5n 1 i1 

YiUn1~uiJ-1 LUULil (granuloma) Lu-;)uil"U1n mib"lJEl" erm'Y1::~1 tJ 
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• •• 
• • 

• • 

• 
nT'HJI~l tJl~i~r1 EI Lflu EI ~~d1~~ ~~ bb~:::dj'\.4LL'\.41m-3nT'l·~~~~ EI ~mm11l i~1~€inl~ 

l'\'d.-3 m~l,r~EI~m ~~11li~m:::~'\.4~m~11E1cil-3L~tJ-3'YlEl"1i1tJli~m~11LU'\.4i~L11iT'\.4 m~:::Lu'\.4i~ 
'I q q q 

'Yl1EJ:1JnmnniT'\.4 (Kirkwood et aI., 1981) m~1,r~EI~mm:::~'\.4~m~11E1til-3~th:::H'Yl~mwdrJ-3~ 
~~!f1 EI LliEl-31Ull'\.4ii-3'Yltl~ m~:IJ1'\.4m~~~:lJWwt"lJf)-3~m~11 LLfl:::elmlm~~~:IJ~~~l tJ (Kirkwood 

and Hughes, 1980) m~lll~tJ~~I'\.4:1J1'Ylu';h'~L~tJ-3LL!f1n~WlJf)-3~f)~mLr11J'\.4~~~'Yl~'Ylfl!f1 Elm~• 
m:::~m'Yl~L~tJ bb!f1m~m:::~w~~~f)-3'Yh11:IJnUm~lii1L~tJ1~ i3J«~nUml3JfRng'\.4 6) 113J~ltJ 

" 'U 
. "'."'1 ... ...I ..

(direct contact) ll-3ll:::Lu'\.4m~m:::~'\.4'Yl~:lJU~nULUU 
, 'U 

1~m~Yilfll tJ bb ~ ~-3 Lnu EI ~~dLfI tJ~~l tJ-31'\.4 n1~1,r-31'\.41 '\.4n17f11UfI :lJU~:::"J)'lm~U"lJ, " 
(Pineda and Helper, 1981) bb~::: m7YiI~aJ'\.4h~E1tfl :IJ1bb~l LL!f1l'\.4~EI~mrJ-31~LfltJ~~ltJ-31'\.t, 
nEl'\.4U f1.~. 1989 (Arkins et al.,1989) ~ltJ;mYrn:::m-3mtJlmfl"lJEI-3elrn'Y1:::LLfl:::r1flLnUEl~~"lJEI-3, 
~EI~m~11-3E1 ci~I'\.4U'\.t~Iil"lJEI-3elrn'Y1::: Yillim~~·hi~ LyJEI~Ir1flLnu,iIL:!e:JitYi11~L~tJln 1l1nm~ 

, 'U , 

• 'Yl~flEl-3~hi~'Ylum~~f)~U"lJEI-3 elt:Um:::-nI-3'1l1 tJ1'\.4~f)~mL~tJ-3 1 i1 '\.4E1mlndi.~'YlUml:IJ~~Un~• 
1~ 6) tJ-3ii11~m~dYiI1~~lmLfl:::Uflf)~.ntJ bbfl:::1l1nm~'iI~11lf)~~1'\.4,iIL.tEl~1~1~yf-3~3J~ ~~11l1~ 

, . 
~ 'l.I 0 !' A' VI ~ ~ ~ f:t I ..9 A~.d..::4 

'YlU EI ~1l L~ tJ LL3J 11::: '\.41 '\.41 L"J)'f) bUU'\.tLLtJ n~::: n f)'\.4f) f) n :lJ1~~lll f) mn -3 n'ill:IJ LL~~ -311 L u'\.411l'Yl3J, 
u~:::~'Yl~m'Yllum~'YiI~aJum171'\.t~EI~m5nl~~it-3, 

1'\.tm~m11l~ElUml:IJ~n 'YlUil~ EI~ililr1flLnUf)~~EI Eln rJ-3fl-3~ml3J~n 1)j!f11-31l1n~ EI, 
~mun~ i-3J'\.4m~'\h~E1~mL~~ldlul,rm:::~'\.tm~Lll'\.4ilill'\.t~m~11~-3'h;)::~u~:::~'Yl~m'Yl1)j
II .. q q 

LL'iln!f11Hlnm~1,r~E1~mun~~1)j~ElU, 
1l1n-nf) 3Jflyf-3~:IJ~ LL~Iil-31iL~'\.tilm7'Yi1~ aJ'\.tLLuum~ililr1 f) Lnu,iIL.tEl5Yi~1~ ii~ UUil 

'U 

_9 _ ... ...1 .... 1 - - ... "'... d ...I......., ..... .1' "',

Lu'\.t11l'Yl3Ju1:::~'YlllJlI'YlElmll~'\.4-3 mJ"lJEI~n11m~'YlI~:IJ'\.tLLUU Vasectomy ~flltJu~:::m~ L"J)''\.t b:IJ 

~E1nl-3 tJl ~~U 'Yi11~~1 tJ1)j!f11-31l1nn17~ f)'\.tfln ~mun ~ LLfl:::'Yi11~~1 'ilL 11ni1 1~d~-3 Lll'\.t 
'U , 

.. ...1"'1 ..., d .... 1 ...I ..... "' ... d
'Yl1-3 L~Eln'Yl~ '\.tm~L'iI~tJ:IJ'Ylf)~n~L 'Yl El~~lll~~ U~n~~l'Yl~f)mll~'\.t-3 

• 

Epididymectomy (b) 

• 
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Uatlth,q~n,a~il~aJ~'Hlll'Yfrn\Jn,~a1J,,\ui'\ma,;"'n~"a:::"'n~"'"" . . , 
..l .l J' 1 ..1 .. .! "'1.1'" .., ... .., !'II" !'I ' J'.. 
L\.4Eh'~lnlln"l"mfl[J~ \.4nl"l"~'Yl1 L m~""l"m"l"Lu\.4Il~LLfl::Hff~'t'iWI) L~iHH)91U Ilmmfl1\.4~~, . . 

L,j,r.1ilLU\.4i~{~1l~vi'Wrfm~t]91mt'1~LL"'';l1~Einii El LtI,f~ ') ~tJ"j~tJ"jH"!J El~ffmLVlthdd1\.4i91{~
II \I .. lit .. 

:.l,,~vi'\.4i'Lfl\.4t]~ VI~thl\.4LLntJ[Jhtl (European wild boar) ';l::~ff~vi'\.4fl\.4t]911tJLJJ'i1~~~iim1~
.. \J \I .. iii \I 

[J11"lJ El~ LLIl~f\.4 Ei~"'El~1\.4t]~VI\.411 LLfl::flflEl91flntl"j::~'rnt]~ltJLJJ~ii (4 L~Elw;iElm) ~~Lij\.4
• \I \I \I 

,.l.. ...:. , .t • J' 1 
"111~L1fll'Yl~EllV11"l"~~~«~\prnLL~::El1mf'1L"l"~~\.4"lJ\.4 (Mauget, 1982) ~m~n\.41mLfl [J~ \.4 

~~LL1~~El~rlClnmtJfI~191U~\.4~tfLLfl::«1~1"jClliflnL.rtl"j::mrnil~:: 2 flf~ «1[Jvi'wl-lJEm,-m
'\I 1\.. \I II .. 

LVI~ldClnvi'~\.41.ff\.4L~El [J ') ,,\.4L~llmrl1i~fl ~ii91~LLt'l::'YlWii El «tn't'i LL1~~El~L~~~1 [J vi'\.4i'llmrl 
IIU.. .. .. 

J' 1 1.1 ",.lA·.9 ' '" .... "'.... '" ..LfltJ.J \.4 "l"::L'Y1f'1 L'Y1[J'Yl\.4tJ~'Y11LU\.41l1[JLL1.J~\.4~flEl ~m~\.4~LLfl\.4~L"l"'IJ (Landrace, L) LLt'l::~\.4~tJEln 

L~tJf (Yorkshire, Y) El cil~hn~rJ~~tJil1\.4tJ1~,h~"lJ El~ilHflHa91Vl1Elllm"jCl tn~'Y11~m"l";tJvi'\.4i' , 
1\.4LL,jllm"::t'l~fl~ L'Ii\.4 Ilm«11 Li1,H·[JL,,1ruvi'\.4i'il~~ "j::tJ::Vltil\.4~n~~ Il~ (weaning-to-first-

It "\I" litJ" I _ _ _ ..r _ ~ _" 
service interval, WSI) \.41\.4"lJ\.4 LL~~mn~lJll~Vlfl.J~"~mn"lJ\.4 El91nm"l"~.J'YlEl~~~~~ El~nm"l" 

.t_.... ::; I _. _ ___ ~ 

L"lJlf1~ El~ ~~ fl~ LL~::lJl~m,j't'ilJ11 "lJ\.4'~mElnLt'l nt'1~ L"II\.4n\.4 \.4Eln"'n\.4tJ~~lJ EllJ~m"jrn"lJ El.JOl"l"• 
LL "'.J~~LU\.4tJ1.J,h~"lJ El,jn~1 U ~..lrlLil\.4LVI~t1;,r[J"lJ El~t1"'ruVllm"jLU~ tJ\.4~Ltlfl~"l.I El~ ~fl ~~~«m1\.4uqi

'\I ..., .. 

~::t]~ fiEl ElmVlTlijLl~:::n1"l"Ltl~tJ\.4LLtlfl~u1mrn"lJEl~LL«~ (Wildt et aI., 1975; Claus and Weiler, 
OJ 'OJ 

1985; Love et aI., 1993; Andersson et aI., 1998; Tantasuparuk et aI., 2000; Tummaruk et 
ab 

aI., 2000a; Tast et aI., 2001 ) 

i'f aJ~'Hlll'Yi'Yl1\J n1~atJ","il","~n~L"ALij [J1,"LL~ a:::q~. . .. 
,nnOl"l"~n1!tl1 \.4U"l"::L 'Ylf'1L'YltJ l~tJ Tantasuparuk LLfl::flrn::: (2000) ~lJilt]~m~ij~~qitJ

OJ 

"lJ\.4191mtln 1~ [J"lJ\.41flmtlm::1VI niri«flLdmL,jRmCln~«lJ1\.4t]91Vl\.411LLfl::fI~ El91l\.4t] 9l1El \.4 Ufl::: 
..-.. .. \I" '" 

1\.4 m~n;lJn\.4Lrl El LL,j«mCl n ~ «1J1 \.4q'l'lEl\.4UCl:::flfl El91l \.4q~~\.4'IJ\.41ilmElm::L~nCl..l 191tJ'41\.4l\.4~n 
.. \I '" \I \I 

«m~tJmtl nYh~n\.4i1.J 0.9 ill LdmU1tJlJLri tJlJ"j::Vlil.JLii tJ\.4 rI1i~~ ~~i1~ri «91 UCl::LiiElWrni, . 
~Cl ~ii91~,ri«~ u,j«m L ii'tJ\.41flmtJnL~nLdElfit'l tJ~1\.4Lii El\.4;.JVllf1~Ut'l::El til \.4"l":::i1lJ~'il fl tJ91fl~.Jil. . .. 
Vli~ l\.4"lJrn:::riLL,j~m Y ii'tJ\.4191mtJnL~nLrlElfl~tJ91lwlh~LiiEl\.4mn!l'f1~-n\.4[J'tJ\.4 Ht'lmn191t'lEl..l 

d«tJ91fl~tJ..lnlJm"l"fin~11 \.4U1::L'Y1Y'HUtl\.4 (Dominguez et aI., 1996) LLiiii1~n"'lJm1~n~11'-4 
U"l"::L Y1f'1«1 LiI\.4LLt'l::tJ L~1m~.JYilJilL,ji:" ")l~LL"mh..l'tJtJ~"lJ\.4191mEln1::Vlil~ t]91.. (Koketsu and 

. a
Dial, 1997; Tummaruk et aI., 2000 ) 


.
t]lflmt'lrJ~ii~Clfimrilnm1n~lJiilVli.H1n~«~flf~u"jn tlil11n11Li1f1t'ltJ91 tlilnn11~«~ 

OJ 

~91 LLfl::tlilnn1"l"LL"'~~lm'Ii\.4n\.4 (Claus and Weiler, 1985; Love et aI., 1993; Tantasuparuk et 
a a 

aI., 2000; Tummaruk et aI., 2oo0 ) 1\.4u1::mf'lR1LiI\.4 Tummaruk Ut'l::flrn:: (2000 ) ~lJilLL,j 

«n1YfnnH ~~1\.4'Ii1~ t]91f[)'\.l,iitl91nm"l"~R~ii91~,ni1u,j~mriCln~~~1\.4'Ii1..l q IflVI \.411 Rmvi'\.4i' Y 
, \J ~ ~ \J \J 1\ , 

iitllflnm1~~~~~~, «Ifl Lrl tJ ~«~1\.4L~ tJ\.4ii~Vl1f1 ~-n\.4tJl tJ\.4 ci1~ LU\.4t1911El\.41\.4tl"l"::L 'Ylfl ~1LIfl\.4. .. 
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• • 

• l~"lJm:.yj~~f L iicrlil¥1nl'H.anl~~Ti£1~,j'.H~·~'L,nHlIil~ElIili1 1~tl7::L'Y1f'1'lrl[JYnJ':hcri1¥1nT1L,j,. 
~ 1 . ... :;.... ... !'I .,..1 • ., d!,\~1 

f)~El'il"::'illff'il ~ffm'Y1nn~ff1.li1"LL'ilL'iI £1~L1.I1il[J\4-lIn~1[J~ LL~::£1[J ~~7::'il1.J'Y1f)£1~"lJI"'iI1 ~m"u 
, " \J 'II \I 

~fl" cr'il¥1m7L,jlf)t:l£1~,,::~rlfflill~ffm.yjnn~ff1.l'll1"Li)mtVH1~~m[J~-n1.lTl1~wlf (Tantasuparuk.. , " .. 
et aI., 2000) ffm~~i L iicrlil¥1m7L'tilf)~£1'il~nil y Lrlm.jff1l1\4'll1"q~f£1~. . ~ 

q~m~ii~flm::'Y1l.Jfi£1 WSI 7::[J::~cil~lIn"~ff1.lii~ (weaning-to-conception interval; 
~ 

Wei) LL~::1::[J::f)~£1~ii"fI~£11il (farrowing interval) (L~~" LL~::f)m:, 2002; Tantasuparuk et aI., 

2000; Tummaruk et al.. 2000 
8

) l~tl'l::L'Y1~WlLi'l~ Tummaruk LLa::flm: (2000 
3 

) Wl.Jili"LLIii 
.... ... .... i1 oJ" .,... ..r 1 ..I .. 
L~£1~1.I~~1[J~-~~1f11.1 'Il"L ~-D1"q~'l£1~ ~m'Y1El"LL1nll WSI ~1~"lJ~ ~"lJcu.::'Y1~m~I"lI 

., • • ... .J' '1!'1tl '1 
~flm::'Y1l.J~£1[Jml Tantasuparuk LL~::f)m: (2000) W1.J11L~~m1mL'lf~~Wl.J ~~ ~~ 1::L'Y1~ ~'Y1[J 

L'll~n~ 1~[Jl~ffm~~i L ii WSI ff,,1~'ll1"Li)£1~ii~1f111-mrinlf)1l1~"lJm::.yj y ii WSI ff"i"LLIii 
.... \I ~ " 

L~£1~ mnnlflll-H"~lflll £1cil,,'bn~1i'lmu~[J L ~ WSI ff"nil Y 1~!JLUWI::l~q'ilf£1~ wei ,,:: 

• 

:.v ~ ~ 


ff"rf" L LLfl:: Y lWrll"tl~IUq'ilf£1~,j'~qi1~~
.. ~ ~ 

qlilm ~ii~~1ii £1 Cl1 ULrlm.Jffllf),f"LL'lnLU'I::f)~ £1lilfltU'In1 \4ffmffl1 £11!JLrl Elf)~ El~fI.f" LL-m
\J" .. ~ 

~1El~ ffllf),f" LL 'In1liL~ u-Jufi Li1~fln1ir~.yju"l.J£1nii"m'lL,j'~lU L"1ru~~fu £1" ffmLL~ U.J Li1~~ ~ 
" l1li" " 

"lnm1"....'ilm'lffm'Y1~LL'Y1~,j'1m,;~n~ 1~tl1::L'Y1~ff~L'iI~ Tummaruk LL~::f)m:: (2000 
3 

) Wl.Jilffm 

.yjfli'l£1~1\4q~~~11ii £11 U1lInnilffm.yjf)~Eli'll~qi'l5~ ') rf"dLi1~'ltl'l,j'i,'\.4'''::Ln~'''nffmL 'VI fild 
\J ..,," 'II 

nn~,nJ'l£1l.J LL 'In1~';1" qi'lfElw~.J Li1~'ll1"rlffm~cr'il'l1m1~ffll~i1~lfi11i £1l",j'£1-J ~ffll.J"'V1i'11 U.. .. . 
f),f" (Hurtgen and Leman. 1980) 'VI1£1£1l"Lnmlnffmffl1.yjfilfl.J"::L'hRlm';)1ru~~{l~'ll1-Jq~.. "l1li. \J 

ffmiim'l,rI"lJ£1.Jm'lL,h~1!JL,,1ru~~iua::l,rL1~1~1~niT';)::~ffll'l,j' (Hughes et al.. 1990; Love 
~ '" 

b 
et al.. 1993) ~1mf"in).Jmh" ~tln~lnd Tummaruk ua::f)m: (2000 ) U-JWl.Jilffm.yjLni'll~q~. .. 
'VI~11 ~Ell U1l1n Ld£1~ ff1l1~"of" u 1m tl1Ul.J Lfi Ul.Jnl.J ffmrl Liii11~qi'lf£1~ ff1L"V\i11.J1.J,h~£1I" Li1~'tl 

, .." 'II 

1YiilL iiilvin ffmri d1i11 \4!H1Vl \,l,ll tll~1il11.J £11 'VI 11'lli1~[J"'W £1 'VI1£1Uli ffm1il-fu£1I'VII'l~il£1 U 
• \I • 

ml4fl1W (Mauget. 1982) ~1tlffm~'VI~ldL,j,al!JL';)1ruyj'~{l~';1.Jqi1f£1~ (6-7 lii£1~'VI;",;)lmii~) 

• 

, "'\I ..." " 


';11~m1L,jI~lUi';l1ruvt~it1mhli,rlfl'" (L~~,;)LLfl::f)m:. 2001; Hughes et al.. 1990; Love et 
" ..., \I 

al.. 1993) 'VI1ClLiimln'VI~lU ')tl...."iu'i11.1n~ ~Elmlndu"wl.Jilcri1¥1m1L';)1tl!liil.JhHl~lL'rl~n~ 
1\4ffm~Liii11U'ti1."tlYl'VIU11 (Tummaruk et al.. 2000 

b
)

• \I 

ffmL U\4iYllrl~"111.1'1 ff" fi £1 Ellm~f£1\4 
• \I 

mlllfEl\4~lnn.Jmu1YlUnTl1::L'VIUu~::m"L~~£1 (Diekman et aI., 1994) Flower LL~::f)m: 

(1989) "'1Jil"mi{"nrlill~ffn1.J£nn1~f£1\4 ~cri1'l1m'l"V\luhff,,;r~ £1m'VITl~"lJ£1"n.Jn1[Jli1m" 
~ " " " - ~ ... :-.r ..... .a, ~tl 

'Y1l11"V\\4n~.J'IJ\4 U~::ffmn~\411lln'IJ~ f)1111 Lf)'lU"lI~~ LHU.,£1 £1~f) 'l::n £1 1.J"lJ £1.Jffll'l'lnTllW.. . 

• 
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• 
w11tlfl'\4 (embryonic survival) DilT1m7~lUJiiil (Omtvedt et al.. 1971; Wettemann and Bazer. 

1985) LU'l:: WSI (Prunier et al.. 1994. 1996) HmH11i1ill~i~nUflrn~nnH-l (33°C) Li)'\4L1f11 50 
.. .. 'U 'U 

~ ~ I~ - ~ ~~ • 

1'\4 ';l::l"1J1~1[JL,;)71l!~'\4~"Il1t'l.:l (Flower et al.. 1989) Omtvedt llt'l:;flrn:; (1971) ~Ul1m111lmU~ 

i1lnil';llnm111f£m1wrll.:1 0-16 1'\4 "lJD-lm'li.:lnfl" 1 '\4HmH11,;)::~11iDil71m1~HlI~ilflilfl-lUfI::• 
"lJ'\41ilmflm~nfl" 1'\4'IJrn:;~m111lfl7u~i1Lfi~';llnm111ffl'\41wrll" 102-110 1'\4 'IJu"n11i.:lrlfl.:l 

';l::l~1I~1'\41'\4f1nm[JLl,.nfl flEl~ Tantasuparuk Ut'l::flrn:: (2000) 71 U-l1'\4';llnn1,.~mn1'\41h::lf1f1 
'II 

Ll1 [.Ii1 £l m ~nn1Wrll -l 4 tiiJil1~U7n~;"~HlIii ~ flii mh'\41'\4fl ml'lnflfl £lil,f.:l~ lIil/m£l n Lrl £l 
• 'II " 

~u WSI Lrluflm~nijff.:l.ff'\4 1°C WSI ,;):;l~lIif'\4 0.17 1'\4 l"Ji'\4l~Uln1Hr~71n1"l'JJ1flflfl~Lrl£l 
• 'II 'II 

fl nmnn1'\4"Jil.:1 4 itlm~lL'ln'IJ fl-lm'lt.:lnfl" ff.:lif'\4DYl71n1,.l 'JJlflfl fl"';l::t'l"t'l.:ll "Ji'\4n'\4 1'\41.1,.::L Ylfl 
• 'II " 

e.Jf.:llflH Prunier LLfl:;flrn:; (1994) ~u'hi"Hl'\4"lJ£l-lU~ffm~lLff""£lln17lil'\4i"mu1'\4 10 1'\4• 
• ~;.:I~ci1'\411';l::~1t'l.:lt11LL~ffmClmi[J.:IElci1'\4~Dnmnijff-l ') (27-30°C) lrlmtl1[J1JL Yiu1Jn1Jmill'IJu" 

~ \.I 'U" \I 'U .. 

• ..l.t 1 Atl A ° A o.~LLllHmYlLfI[J.:I '\4Hml;;£lrn~nll nYl (18-20 C) m"ffll~~n1Jflm~mJff" (>25 C) Lu'\4 
'II .. \.I , \I \I 

L 1 fI 1 '\41 '\4 ')';l::th1i m1n;ui~~;.:1~U1'\411'\41'\4if'\41'\4Hmn£l-l lL7n (primiparous sow) ll4'IJ m::Yi• 
~flm::Ylm::~£l[Jn111'\4ffm'\41.:1 (multiparous sow) (Prunier et al.. 1996) '\4£lm1ndum~1)~Yi

• • 'II 

.J' ... .d . A ," 

ff-l'IJ'\4[J-lll~t'l"£lm,.t'l~m,.n'\4£ll~l'l"lJfl"LLlIHmfl"m[J (Prunier et al. 1996; Quinou and Noblet. 
'II • 

1999; Rinaldo et al.. 2000) ~"fl1';lii~t'lm::111JiiflHlI""Cl1)1~m-ln1'l~1J~'\4'!fL"Ji'\4fl'\4 m"';l::'l~ii• 
n11~m~lL~llL~llLfirJ1nu~-lLL1il~£lllmu1'\4h"l1£l'\4 l"Ji'\4 £lrn~nnff"ffil-~lHil1'\4LL~ fI::1'\4 

.. 'U \I" .. 

•'r .., ..a..a .. .., I ~ .., .. 


U~~UYllnU1~£l"nu~aq~nla~D~~7'01)1~nl"nl'nU~"fi
.. . 
ijtl~lJiU5n~ fil [J 1.1 1::m'l~m'lf11U-l i'i.:l1'\4m'l~n1:tlfl11111'\4U'l.:l"lJ u-l 5Yl~~ fI"lJ £l-l '1" n1f1 iiu 

• 'II 

ff1J'l1Clm~m.:lm"R1J~'\4'l t1"'';lim~ ,hdl.h:;n£l1Jil1 mhi1Jm£ln h.:l L1u'\4 n1'ln'\4£ll~l"LLfI:;• • 
5Yl~~fI'lJu.:lviuHm (Hurtgen and Leman. 1980; Martinat-Botte et al.. 1984; Clause and• 

a .. 
Weiler. 1985; Love et aI., 1995; Prunier et aI., 1996; Tummaruk et aI., 2000 ) ~mYltl-lu,.nv:: 
'I ..... • 1 .. 'I'" ..l ..t 
Lm1J~flm::mJ';llnC)"mt'lll1nnl1ffn7'\41-l il U';l:;m'\4 Lil';lln WSI Yl[Jl1'\41'\4'IJ'\4 LLfI::nT'milfl-l

" . 
... ... a 

'IJ£l.:l£lil71L'lJlf1f1£l~ (Hurtgen and Leman, 1980; Tummaruk et al.. 2000 ) Martinat-Botte LLfI:: 

flrn:; (1984) 71U.Jl'\411h.:lL1£l'\4UuuiI~~nilh-l L1£l'\4LLUUlilil1'\4"Ji1.:1C)~fu'\4 L~£l.:lvlnmUfill 
vm~1)nm[J1'\4L~~ni1 lLii £1 til-lL'lnmll ~t'lm:;YlU"lJ £l-lqYlmfl~1J'~,f" 

" 
1'\4n11Liu" LL1JU,)..:J'Ilu" 

. 
• " 'II 

..l .t 1 .... A""LilrJ1LLfI::LflU.JllUU'lll1 (grouped-housed) (Hurtgen and Leman. 1980) '\4mmmHmn'\4 L~lI1n• . ...". ... ...I A .,,, ~ ....1 .t ..l 1 'l .".I • ~1Wl!l.J£llll1v.J';l::"Ill Uflil~ fl LH[JflL nillJlnqm£l'\4 L~ L '\4ni'lllflLfl U-lLL1J1J'lJ£l-l L~[J1 '\4'IJm::YlYl1 11 LYl L'\4 
• 'II' 

, .J..t.1 1 ..1_".,., l ' "'11 ~ ""' 1 ...nflllYlU'W.JU1JU1111H.J (Love et al.. 1995) '\4HmYln'\4 Lil'\4£lU '\4"I11.J 4 H "l~~t'l-l~HlI '\4C)m£l'\4 
~ ~, ~ 

';l::Yh1iD~71n1'~HlI~~lLt'l::D~nn1"l'JJlf1t'lElil~lfl.J (Love et aI., 1995) n1"L,j'\4i~,r1~fI"'.J~cil 

• 
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• • 

• • 

• 
, .d "" "" l' '" 1 .J' .d .. 1"" .J''U.:lJffd'U.'VI'U.>'IEl1,;)bml';nnnTm'U.e:n'VITH1~~>'I '\.4"D'd>'lr]~1E1'U. 'U.~mLtHJ>'I~n 'll>'l,;):::IJ~~ VHL:IJ~mLfltl>'l 

flnffUlLffE.Ilhvlltn:IJ1n (Prunier et aI. , 1994) m1';)~~m1~>'IiHj~fl~E1BYln-V'H~"lJEI>'Ir]~mflL'lfwl'U.
cu cu v 1J cu 

lVIartinat-Botte LL~::flrn:: (1984) V'l1.l11m1:1J1'U.LL1>'1"lJ E1>'1BYln-V'l fl"lJEI>'I r]~m~~L3.i L ri1n'U.1 'U.LL~ ~::~>'I 
• 'U 'U 

Hennessy LL~:: Williamson (1984) L~LLff~>'IliL~'U.-;hm1fl~lJ~,)tI~l>'1") ~'Yhlidi~m1:IJLfl1t1~ 
1'\.4~>'Iff1:1J11t1'lfd tI LYi:IJ tl'il 11 L,r1fl~ E1~~~11'U.'lfl>'1q~fEl'U.~'U.:IJ1L~ 

'U 'U 

,J' Q,.; I .c:I, fi' Q,,; tr' I ~ 
'U.E1 n,;)ln'U.tI>'IV'l1.l11r]~mmm~'ilE1m1lJfflJ\j1rnV'l'"1f1l £l>'lV'l £l ~m(jn tI (Hughes et aI., 

1990) 

,e;::t V I Q,,; IV I Q,..IdQ..o d.c:t 
LYIt1l.1nl.lV'l£l~mYlff:IJ~ffn1.l"ln>'ll'U.YI:IJm1:IJtl11"lJ£l>'lLLff>'l:lJ1n (Clause and Weiler, 1985; 

Andersson et aI., 1998) ~~m::Y1l.1"lJ£l>'lr]'ilm~~£l~£lffm£ll,;)~>'I~~ t'iltlel£l:IJfii£lff:lJ11t1flTI"lYl1>'1m1 
'U • 

• 
~l.Ivr'U.fuEl>'lLL:JJffmL~ L'lf'U. tl'ilnm1~ff:IJ~'il 'VI1£l"lJ'U.1'ilmEin d1'U.~'U. t'iltILtl.V'l1::E1U1>'1d>'l,;)lnm1 

~ fflJ1i11:IJ"D'1~L:JJL'il1"li'm::1.11 'U.m1~ fflJ LVi tllJoi1>'1 £l1,;)~::L:JJL~~m1ml,;)fl rnmV'lJ1 L ~£lYln flf>'l ~~ ff:IJ 

-O--Tcmpmo~ " -0-'" Tomp"ln --H 
40 ~------------------------------------------------~ 85 

35 ~ "L:\ _~: 
Vi' 
:0 30 
'IJ ~70 ~ -- f;)5~ 

- o)o • • • ••••~... .A. .~ ~ p-........ ..•-o-._ .•.-o-••_ ••• -v-• ••• • " -0. . 60 ~
25 .
,..... •..... -0-.. •••••-0., E~ 

iii .. '. 4L.l. •... _.4' " 65'"E 20 
Q) "t

15 
45 

• 10 40 

"an Ft:!h Mar A)r May Jlln JlJ Aug Sap Od 'lov D~ 

Months 

tI '" A ;, ~ .f.,j 1 .1 Vi ."1 .. ,
') YI 6 £lrn'VIf1lJff>'lff'il LL~::'il1ff'ilLL'il~::d'U. LL~::fld1:IJ"D''U.Ltl.~tI 'U.lJ1::LYI~ LYltlLlJ'U.11t1L'il£l'U. 1::'VI11>'1 
qJ q \.I qJ q q 

nV'l . ~. 2547·2549 (2004-2006) (~:IJ1: Tummaruk et aI., 2009) 

n1')a~~113J~QlL~ul"q~~D\~ 

1.rru'VI1~lfl~ru1 'U.ffmff11'lfl>'1 n 'ilf£l'U. fI EI m1L'lT1~1t1 L';}1ruvr'\.4fJr1~>'ILL~::1:JJLL~'il>'lm1Lu'U.i'il
" ..,,, Q1'\I Ill" , 

1~LLnti"ru'VI1'V11m'l'ilm1lJffruLfftlm1L'It'U.~ 2 th"::m1 lJ1::m1LL1n fI£l m1LYillm1rh4£l1'V111"lJ£l>'l 
~ 'U ~ 

~m~111'U.'lfl>'1L';}1ruL~1.I t'il LL~::'lfl>'1n1;>'IL,r11t1L~1ruvrwt (Almeida et aI., 2000; Klindt et aI., 
, QI " q 

2001) Rinaldo LLf1::flrn:: (2000) 11t1>'11'U.i1tl'il11m1L';}1tyL~1.It'il"lJtJ>'I~m'lfl>'1tl1~ 15·90 nhnflJ 
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• 
tltjLU"l::iu~11u'lfli'tlU LLfI::[nUl1 nTrYh~mnUtll'V11"lfl9lfl.JLUUHlm9l'VIin~'ti11~Hml91il 

'\I ,. "" "" 
b • "'1 t.I .d ..s - ... ! .dTummaruk LLfI::fICU:: (2000 . 2001) ~U11HmHl1Yl 9I"l!T;)::~H~"l1ClI11~Yll.:1nTHnmWI)mL~tl, , 

LuumjHm nTn~~m1nUtll'V11nJtl.:lHmtll"'tilL9I1f!unTmf!tlm'VIl1iJtu11.:1L~tlU fl9Iml~ 
" , " '\I 

'VIU1LLUU LLfI::LYi~m11::U1Utllm~ U1::m1~H!l.Ji)tlm"lm::iunT'HUui91luHmH11191[J n1"l, , 
LYilJml~rlLLfI::"l::U::L1f11LUm"li~~Hr1U~tlHm LLfI::li~tlHm~iiml~nl'V1lt9lH.J iitllUhj~l

" " '\I' 
nl1 1 11 m7L'VIii[J1lh1~Ln9lml~Lf)1u9l,r1f)n1191 [JmnJuVl[J 'VI1tlm1Uf!tltl{1~u PMSG LLfI:: 

d 0!'l". L .. '" ... ... 1"" ." " .r..: . IAHCG 'U.J!ll,;),;)lLuU9Itl.:lYll UmmYlnTl,;)9InT1ElU "l! L~ L9I~fI UEln"lnUm"lL~~lJ"lmmHmHl1, 
'" ."\ ..I. '" 1~ ". 1- ...... nL~ tlYl9lLLYlULuULLU1Yll.:1Ylfl11Y11 L~ tl 'VI L9IU1~lm~mH11Ylf!LLYlUL~ [J.:I~Elf! tlm7~H~~U~ UCl~ 

i'ElU (L~~,;) LL~::f)m:;, 2001) 
." "'........ ..J ..:::t "o:lI .dtt ~ 
LLlJ~mYltl.JLL"lm:: LmU~flm::Yl1J"lnC)~mfl1JlnYl~9I ~111m"l'VIfllUtlth.JYl L"l! Lum"lfl 91 

fl1llJHru L~U L-rlU m"lLi7::uuJl'V1[J9ILV:tlflf!tlm'VIl1~luHmrl'mltl.:lLLfI::L~[J.:Ifln m"lLYi~nTl 
" ., , '\I , , '-I 

• 
 "l::U1mnm~ n1"ll.Jfunfnn1"llitll'V1l7Lu-rl1.J~tllm~Lfiu flfltl9l';)uufuL1tll~H~lu-rl1.:1~ 


tllm~Lfiu Pena LLtl::fl m:: (1998) LimlflEl"tlflfl1l~~tyL;[J1U-rl1"C)~i'tlU191[Jm"lL~~tlEl{1~u 

tlElnoU1!i1oUu 4 IU fI"luJ1L:ftlLL~fI::1~HritlU~HlJU"lln!lilElmlL,)lfltltl~~".ffU\lln 54% Liju 

77% ~'Y1iltl El.JH"ll.Jili~m"ldL UUi~~~1[JLLfI::-rl1 [J Lvi~El9lnm"lL,)lflflElillu-rl1" 'l9li'Elmhwr1J
" , " 

vhflJ~iim'liiln1'lL1i~LLtl::hjiiwtlHmm::.rWlJm::~H~vrui tltil"L1n~l.Jn~m"lliwtlm::iu
""" .. 

'lJrn::~H~vrui';)::'til1iLL1iHm'VIi"El£Jn~1f1oUu,;)lnYiEl~LiH~tl"L.rL-rluL~[J1nu (Langendijk et aI., , , .. ... ,
2001) Pena LLfI::flm:; (2001) Yl9lflEl"Uf! D-Cloprostenol (PGF2-oc analogue) L~El'VIU1U~LLfI:: 

Lrltl~HlJvrui lwri1.:1C)Yli'tlU~1JilLL~HmmhJ~uil PGF2-oc LLHYl.Jn11LUuiYlI11ULU 7 1U H"nil 
.. '" "" " 

milJ~L1iu9lii" 28% u9i~uilElilnL,jlfl tlElflUfI::'lJUlilfl1tlnL~LLil nYil"r1U tl til"l"ln~m"lliw tl• 
.. , ..I.t l' .. .. ,.. ... ..."1 _ .. ..I .1- "

~mm::~ULLlJ~mCl'lJU WI!1"Cl~'ElUu~::~~tl~mm::~uLH~tl'lJm::~H~~U~LuU111Ylm1lJ!l1J9I 

LUUEluiuLL1n (Langendijk et al.. 2000) 

• 

• 
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• • 

• • 

• • 

• _ ... 0 A A 4IJ 

.~~1m"n17.~tI 

(Material and Methods) 

vhfIJ't1~ ,Hl" 
nl'l't1~atl.n'hluv.Jl'f~~m 5 v.Jl'f~ (v.J1'1~ ABC D U~:: E) 't1nv.Jl'f~LUuv.Jl'f~~mYitl 

LL,j~"'ufllu1~ 900-3,500 LL,j v.J1'f~'t1~fltl-lL~f1Jm1t1futl1-l1::UUn1'l-,:)~uwnnm1,)~n"H~mH11 
• 1..1 ........ .t .011'" ..I.


LL~::~~m~~~ ~nm LLUU-':)1nm11-,:)untlU~U1U (Tummaruk et aI., 2009) L~tl ~RmR1111Ul. 
.t ..... 

~ 

.. 1..1"-'" .t..1 .. ... .. ... ....... ... 1. I

"lJU11~ LLl1U~m1UUl1n 1::1~"1Ufl1U utlmnnu-n11~~ tl-l~1::UUnl'lUUl'ln"IJ tllla~1U lJ1LLmll 

~ 

"tl~~1 L~ tlflllLL~1m.h-lUtl U 2 11 L~ tl Rl1ll1mnU'lltlll fliblllfim~l~aUtlU~ i-lL~ (retrospective 
~ 

study) 

E LuuRm~wt~Rm::w;jl-lLLflU~L1'mi1::utlfn 

Liiufrf~~~~ l~uihL~~-l~~l~LL~mh-lnu v.J1'11l A ~~~~mR1111~LLl1Urnuluv.JlfllLtl-lJ-li'l1l~• ........ .r ..,.. ....,.. .. ..... ... 1YI •• 1 .. ..1" .r
1 1 ... ~tJ "lfRm~U1fLLl1L"lftlR1U Ltl1UaU~ L~L"tJU1Rm-':)lnU1Hl1tlUL"lJll1l "lfLU-nl1~ -nl111 B'lltlRm, , ,~ 

H11-':)lnU~';11~mm~Lt!U1~ v.Jlfll C ~lRmH1111r;)LLmU'll1 -,:)lnU1';l1Ll1U-L91Ulllfn LWtJ-l• 
LLi'l~-lL~U1 v.Jlf~ D ~~~RmR1111~LLl1ul,"v.Jl'f~Ltl-lJ-li'l1l~ 1~tJi-l.ftlYitl-LL,j~uiLLl1 -':)In 

tJ1!:Ll1~Lr;)u'J1fnLLa::Ltlfuau~ ufl::v.Jlf~ E ~lRmRl111l-':)lnU1';l1Lul111m It!u1~ LWU-lLLi'l~-l• 
L~tJ1 

tJl~17LLn:rmn~1n1711tl"an7a1.Un:u~an7 

v.Jlf~J-l 5 vhf1J litlIYl11';;ij~fI.4~lm.J lJl"llU!:L,"iI-lhmn-l';; 5 Yhf~ A C Ui1:: D 1i 
tlli'l11~ILh1tJ,nnU1';l1"IJ1U[)1i'l11Rm vhfll B Ui1:: E ~RlI[)lYll1~wi"ULL1i"mLLi1::~m"'1

'\J' , ,. 

• mul,"v.Jlf~nltJl~nTl~LLa"IJ[)",rn1Jl'l1Ulm1 v.Jlf~ C LL~:: D litlli'l1'~Lh11lUUUtl91Lij91
~ ~ 

lu"IJm:~ vhf~ A B LLa:: E li[)lYll'LLUU~-l 

• 
RmH1111~LLl1uluv.Jlfll ABC D LLfI::• 

• 
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• • • • • 
• ~ '1 .,.,.r 1rJ"Gl1n,,'n 5 flrnflTt11.J ll"'U::"lJEl.JEl1'V111HmWnl191LL'Y1~ Hmm.mEl.J LLfl:: Hn1LfltJ.Jfln ~ 11~ A 

'II 

BCD LLfl:: E 

Hl1Ell'V111 rJTf~ 

A B C D E 

Hn1H111191LLm~• 
YHr.J.Jl~ (kcal/kg) 3,000 3,250 3,200 3,224 3,200 

hh~u (%) 18.0 18.5 18.0 18.6 18.0 

1"ll,ru (%) 3.0 10.0 6.4 10.0 6.4 

mn (%) 
, ..I 

UflfH'UtJ~ (%) 

<6 

0.9 

<4.5 

1.2 

5 

NA 

3.2 

1.3 

5 

NA 

rJElHrJEl1H (%) 0.7 0.6 NA 1.6 NA 

• 'lfloilu (%) 

" " HmEl~l1El.J• • 
Yitr.J.J1U (kcal Ikg) 

1.0 

3,000 

1.1 

3,050 

1.1 

2,900 

1.1 

3,007 

1.1 

2,900 

hh~u (%) 15.0 14.5 14.0 17.6 14.0 

'l"lJ,ru (%) 3 5 4 7 4 

mn (%) 
..I 

LLflflL'UtJ~ (%) 

<7 

0.9 

<5 

1.2 

5.2 

NA 

3.4 

1.3 

5.2 

NA 

rJElHrJEl1H (%) 0.7 0.6 NA 1.6 NA 

Lfloilu (%) 
J' 

HmLfltJ.Jfln• 'II 

Yii.J.J1U (kcal/kg) 

0.7 

3,250 

0.9 

3.250 

0.7 

3,400 

0.8 

3,224 

0.7 

2.900 

• 
hhiiu (%) 

1"ll,ru (%) 

18.0 

4.0 

18.5 

10.0 

18.0 

15.0 

17.9 

9.3 

14.0 

4.0 

mn (%) 
..I 

LLmH'UtJ~ (%) 

<6.0 

0.9 

<4.5 

1.2 

5.0 

NA 

3.7 

1.4 

5.2 

NA 

rJElHrJEl1H (%) 0.7 0.6 NA 1.5 NA 

LfleiiU (%) 0.9 1.1 1.2 1.1 0.7 

NA =L~ihrEl~fl 
'II 
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• • 

• • • 

• n1~,r(;ln1~,r'lllJ (General management of the herds) 

vhfIJ A 

••1" ~'1"'''' ... ....r..l ~ 1.1 ",. -'" ••1 .. ..I.tnTnJ 8 9hHltJ " ~.JVl1~ U:L"D'.JL'YIn 2J~"'YI~12J'YI.J~2J~ ~::2Jlm 500 ~~ LU"n112J'YILfHJ.J 
• '"" (" .. " _ .. ..r ..I ... ...... J"I I 

Hm~DLL2J~"ll~"n.JHnnJt.4 LLfI::HfI~HmD"1J1f1"lJll1 2J~"'YIL~lI.J~DH1~~Um~LfllI.JmJHm 
, .... ill .." " 

2.000 LL1J t~lILL1.i.Jm1Lffll.Jvvnd]" 3 lIU~ liiLLfi lIil~ A LU"lIili1thwiuHm"l.J~ii~l~lJfmJn 
" \I '" " 

2-9 LLfI:: lIilt;) G LU"lIilt;)~lwiuHmHl1LLfI::LL1JHmyjD.JLL1n uut;) C LU"lIilt;)~wiuHm"l.J~ii 
., '-I .. .. '" ". .. 

~l~umDn~.JLLii 2-9 Ufl::)jholL1D"Hn1Y~DYiwt l~lIii~DYi"iJolVll.I~ 30 i1 ,hwiuflnHm 
" III" " " 

D"UliH~lI.J1"h.JL1D"D"1J1f1 ~.JholL1D"D"Ulf1iiJolVl2J~ 8 holL1D" flD hU1D" A1-A6 LLfI::. , . 
C4-C5 Hm"lJ"L~lIolhh.JL1D"Hm"lJ" M LLfI: A ~12JJ.JVll.I~ 7 holL1D" m~fh~"'Iil"lJDolLffll~:ii1.ii), " .. " 
nl'Il:n1111~"lJ"11il L~nD cin1::~1[Jrr1 'h.J1"Uqifl:: t 10lL1D" 1~ lI~iololl"~1~';l::\41l.11Hfi~LU"1v-l~1 

• 
" 

111l11"v-l,.flJ 

'" nTH}~m'Hm'Jffl?n~"nu
• 

y.jlf2Jiim1r-Jfi~HmmllL'YI".ff"LD.JL~ tlliLu"LL1J~"'"i n,.n)~L~ tlnHmL~DLU"~El-LL1JYi"i 
.. """ 

~::L~l.IiIilL~tlnlolLLqiflmm1DciuuholL1tl"flfltl~ L-rI" ~in1:tm::"lJtlol~1"2J~ol';l:~Doll1JuD~ LLfI:: 
'\I" '\I " 

LrltlflolD"ulf1tl~::rhnTji~L~Dn5nfl.folqiDltl iiD~lmf"Ldm~ol"lJ"riiD.Jlhm1f1~L~i)n5nfl~ 
~lwiuflnHn1Yi"iLLyj~::L~[J.JHLU"LL1JYi"i'YI~LL 'YI"~2Jt;)'YIn~1 unLi"l"mtil~EiD"LLD2Jln ') tl';)::

"'".. "" 
rhm~ilili)Dnltl m1ililn"~Hmtl"1J1f1~f1IilL~tlnLiLu"~Du1JYi"i L~2J~ln\41f1nHmiliiin1:tm: 

.. " "" .. 
~LL~::ui.JLL1.J~lnh,lL1tl"flflulil C UfI: G ~~[h"lJLLi12Jl~1l.1Li~h.JL1D"D"Ulfi 86 ~.JLU"• .. ..r..t."I..t ••\...1 .t ",,,,.. "'. ... ~11.JL1D"lIn~" ~"Lu"~\Unl.flil~fllHliln (~lJ'Y1 7) LfllI.J112Jn" L2JLn'U. 22 YI1ilDflDn ~l"VlfI.J 

fltJm:rf'U.Lihj,yt"~lhVl1U,)~chll thVl1um~litll~11f1nHmD"1J1f1~::liil~DilJol1"fI.f.JfI:: 1-2.., . 
iit~n1lJ l"fltln~::iin.JtllVl11 2 n.Jfltl n-ltllV111UUuui-lLLfI::TlolD1V111LLUULulIn l~lInol 

• .. :- ... I 

illV11~UUULn lim::lfitllV111f11olfl::Utlll ') 11l.1nuiimw~~2J'U.1LYWL W2JfI112JDlIlnii"D1V111"lJD-l 

u1JHm [b"n-lEll~11LLUU u. i.J~::1fiDl~11rr-lLii1f1Dil Hmtll~l~iL~U.JHmtl"1J1f1iiioliiD Ltlii' 
.. "''' .. 

flD flnHmt:nu 4-5 ;tlm~ liD1V111HmHnm2J Elll1 6 ;tlm~ liDl~l~HiI~~cil"2J 1 Ell[J 7"', .. \J"" 'til , 

;tlill~ liDl~l'H~il1V1[h"lJ 2 UfI:LdDElll1 8-9 ilJill~ liEll~ln'1ti1"l.I+Lan Hn1,;)::DU1'U. 
~.. , '" 

holL1D"i)"1J1f1';l",hVllt'ntl1::mm 30 iilf1n12J ~.Jrhm~rrlUR.J"lJ'U. l",rl1olEl"1J1f1';l:iim1a~, . . 
1f1oD"9il.J ') L~uri i)lU 5 ;tllill~a~1f1oD" SF LLfI: Mycoplasma tllU 6 ;tlm~a~1f1oD" AD, . 
Ell[J 7 itlm~a~1f1.n" FMD tll[J 8 itlIil1~a~1f1.n" AD Dll1 9 itlill~ail1f1.n" FMD 
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• • 

• • • 

• 

• 

lUI h\lL11J1.1."lJtl.thv\7tJ 1iLutl.'VhHLllvrtl.tf';J::L~u\l1tl.mJn"nlJ1~[JL~U\l11lJntl.Lllditl. 10 i1 
lii1lfl1ln 1l1~11~lV\1w;U~1~LL1n1i1lTV\11HmHmL~n ",J"'tl.~::; 2 fl{, Lil-Lfitl. ~~\I';Jlmftl.';J::;

'II • 

old 09 ... .9 ..:r l' .. 0 

LlJ~ Utl.LlJtl.1l1~ldHm'Yl~ LL 'Yltl.';Jtl.r.J1UlJ1LlJtl.HndHl1'Yl~LL 'Yltl. m1L~U\I tl."1I1\1"lJll.';J::;lJm1tl.1Hnd
1.1 ~ ,,'It 

1ltl.tJ1~~ii1l1mdJ1 ULL~::;1'Yl1lJ L ,]1lJ1 L~U\l11lJntJn~lJ Hm'Yl~ LL 'Yltl.~';J::;1iLUtl.vl tl LLllvrtl.tf~L1unil 
" " " 'II 

m1fl~n~lJ (acclimatization) L~tl1iHm'Yl~LL'Ylll.L~7tJL;ftl Porcine Reproductive and 
• 'II • 

Respiratory Syndrome Virus (PRRSV) 1~u';J::;L~m'hm1fl~mdtlHmtllu 6 L~tltl. LW::;';J::; 

~11';J~ld::;itJfl~fi'lJntl. (antibody) Iiim.:ff1l PRRSV LdtlHmtllU 6.5 L~tlll. LL~1'111.J'1'Ylm~tltl. 
'U " " " 'II 

mh\lutlu 3 fl.f\l L~tl1iLL1.l.hilHm'Yl~LL'Yltl.l~7tJL.:fftl PRRSV LL~::;ii1::;i1Jfl~fi'lJntl.tlvltl.1::;itJ~
" 1.1 q cu• 111iim1u~ 1l [JL.:ff1lLUHHmi15tl.1tl.~\lL~ ~ ~\I~ln~tl.LLumbHmvl tlvrtl.tf'Yl~ LL'Yltl.cl'1 ULU L~u\lltl. 

'U 'II '" """" .A dA' • ..:r ~111\1Ldtltl.LLtJtJlJ~ (evaporative cooling system) 'Yl~tl.Cil C H1tl.~mHl1';J::;tl.llJ1L~U\l11lJntl. tl. 

h\lL1tlll.HmHl1'Yl~LL'Yltl.fltln~::;111d;~ 10 i1 LUtl.b1~l 2 iUCill~1wrl1\1U';J::;litll~ldHCil1'Yl~Lb'Yltl.
• 'II 

U1lJ1rn 3 fn~n7lJ/i1/1'"'tl. LL~::;LrltlmtJ 2 iU~1'IK';J::;\41LU111WIf1l\litJb~m~lJ'Yhm1mT~tllm1 
LUtl.i~1CilulivltlHmL~tl.Cil11~iCil'Yln1tl. lm::;u::;U';J::;1itl1~11HCilderlJ'Yi'tl\lU~lJ1rn 3 fn~n7lJ/i11 

q 'II \J " 

1tl. vhflJ';J::;L~lJli\lltl.Hm"11Lrlm.Jltl.mdLnll.i~LULL~1m.h\lUtlU 3 fl..f\l 11lJntJii~1~trn• 
lJ1nnil 140 fihn1lJ mllJ~tl.1"lJtl\lL"lJ:Jtl.itl.~~\I (back fat) iiTiltlvlwli1-J 18-20 ~~~~Cil1 

'II 
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• • 
• • 

• • • 

• 

• 

nT'j(j/11'VnTuiJuff(j/ 

m1'il'n';)nTm'l"i~'lJ eh'lVhf3J,;):::1i~tlHmL~'U.'il1l,;)1'U.h~ L~tl'U.~H3JLL~:::tl3J'Yi'tl~ Lw:::i~Ln'il 

el1n11'ilfllJH'U.fl~'lJtl~HmHllLrlm.JtlHmL~'\.uh'U. LL3JHmrlLLH~~tlln11LU'U.i~';):::[j'U.ii~ Ln1~ 'VIi~ 
" .... cu 

n~l~flvr,"lfL~,"~-h," fll[J1:::LWfl 1J13JLL~~ LL~:::LL3JHm1J1~iltll';)t3Jn'U.tll'VI11 'VI;~,;)lnWlJLL3JHm 

LLH~~flln11LU'U.i~,;):::YhLfI~tl~'VI3J1tJ LL~:::Yhn11~H3JfI.f~LL1n1wlh~m1'il1l';)i~fI.f~~tlttlyf~Hm• 
Hll LL~:::Hm'U.l~ (t11WlJ L u'U.i~~ tl'U.Li11~L~3J~H3J'il tl,"LU," LL~::t11WlJLU,"i~'il fl'U.LU,"1~L~3J~H3J1'U.• 
L,hr,"tl~ttl) 1,"Hmm~'VI ;~,;)ln'V\[h'U.3J~~h~ L1tl'U.~H3J Hm,;)::L~3JLLH'il-J flln11LU'U.;~LcII3Jffi 'U. 

d 
• • 

Q", Q.; I 

1,"'Yl 5-6 'VI~~'VI!J1'U.3J 

• 
~ , Q.; fi' 

nl'j'V(j/nl'jWilWU1f
• 

tl;';)U'"~~tlvr,"{li~l'U.,)l'U.l," 26 ~l LLti~dj," ~tlvr,"lf~1tlf) 16 ~l ~flvr'U.lfLL&'l'U.L1'Il 5 
q.. q'll" 

.., ,..,0' \10' ..,.t1t .. :'1 .d.9 ''''0'..1
'in LL&'l::WflW,"ll&'ll,;) b1'Yl 5 'ill L&'l[J-J 'U. 1~L1tl,"u~ (evaporative cooling system) 'Il~Lu'U.WflW'U.ll'Yl 

J' '" •.1 0' ,.., 0'..1 ~ 1 ..1 0' .J, 0 , .., 0' 1'" " 
'IltlL'lJl3J1,;)ln,1)1 [J'U,tlnl"l113J LL&'l::WtlW,"li'Yl~~'ilLtlMn [J 'U.l"l113J on~ntl'U.,"lWtlW,"li3J1 "1f-Jl,",;)::'ilfl~ 

iJn11ml,;)'VI11lnTi'3Jn'U.~tlL:ltl PRRS 1~[J~tlw'"''U.lf'ii'tl~1~~&'l~lJ~tlL;ftl PRRS t~tJ,;)::L~3J1i~1,"~fl... . . 
vr,"lfLrlml1[J 9-10 L~tl'U. rifl'U.L~3J1iwflvr'U.lf';)::iJm1~n1~~tlvr'U.fi1,"~1~fl (dummy) t~m~3J~n .. " .... 
Lrltlfllm.h::3Jln4 9-10 L~u," ,t-JLL~L~3J'\.ilL,rlh~L1u'U.~uw'"''U.lf ';)'U.Wuvr,"lfy),"LfltJnlJ~l~tlLL&'l::

q • III .. 

J 1 L :Btlrlt'ii'iJfI rnmw 'ill3Jrl'ii'u~m1LL~1 ~-J'\.b~ flvr,"lfilJ,"i.tl1'i1J1 L:Bfl ~ tlvr'U.lfrl ~ ~ 'il~,"Ltl~ 
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• • • 
• • 

• • 

• • • 

• • • 
• • 

• vi'uiYlvhf1JHI1JI1"Cl~~~L~LEl~lwlJru::U fiEl vi'utfmmL1"'D' LLA::vi'UtfAI,;)LTn thw,.~ Elvi'Utf~1ElTl~El~ 
" ""1V 

o'fim"JJl1J1 m1"llKElIv.I"viElvi'utf';)::llKHmLLliLff[J.JAn1uA::Tlf~ Tl~A:: 1.5 iHt'lnf1J thv.fu 
• OJ OJ 

1u1"LLm1J1fl-nul uviElvi'ui ,;)::L~1Jthi.J LLih41viElvi'ui1J11i~IULLt'l::111'lhnn 4 L~ElU 1Tl-nU~YiI 
L~UTi hflEl~11i1Hm hTl~HHlt"llUILYi[J1J hTlUlnLLt'l::LnILnEl[J hm'4TfbL1fH ~1~n\4'J1U~t'l:: 1 

... ~.r . .., ~4 I 

1"il\41L'J1El'r'mHm1\4t'l::HEl.Jm~ flEl ilElULil nt'll 6.00 u. LLt'l::~El\4UI[J nt'll 15.00 \4.• 
1il mh\41 \4vi Elvi'\4tf~Yilmnil J IL;fftll\4LL~ A::fI~';)::~h\41 ru,;)1 nU11JlruJIL;fftl~ LL~ t'l::v. \41 [J.. 
iEl-lm1" vi tlvi'\4iLL~ t'l::i1,;)::,jm1"l411J11i~I\4;Uill~A::fI.f~ m1"~ilJIL:BEl"lltl~vhf1JlinTmlu• 
JIL:lElLLUuhmEl (glove-hand method) ~1v.fu.ff\4~El\4mj~~JIL~El"lltl~vhf6J fitl ~tlviElvi'\4mlK 

• 
• 

.ff\4 dummy ,;)lnJ\4f1\41~JIL:BEl';)::Yilmj~I~El1[J1::~1Jvi'\4f (penis) ~"wJlni\4LL~-ll'1im::mH 

'l111"::Li~ penis llKH::EllmlnJ\41i,jEl LU~IUufilUt'lI[J El1[J1::LWf'I';)\4U\4\4~t'ltlm::[J::L1 t'llnT~ 
.1 I !',K ... :- .J' '" ... ..I .... ... .... 1 '" "" 
ufl El[JUIL 'J1tl jtl-l1"U\41L'J1tl~1 [Jm::UtlnWtlIHilmlUil1 [JCl~WAIH~n L~fl::"ll-lulnm::Utlnil1 [J~I 

'" .,j c 1 ..,.J -.1 -=II .. I oI':iI !'.r .-:II I ........

nEl'IfYlLnU \4ilElUYltlnul1J u1"::1Jlru 35 El-lf'llL'D'AL'D'[JH 'D'~nElUjilUIL'J1El,;)::1JnTH)1J~lntl'lmt'l::'J1~ 
,. "\I , " 

m::uElnm 'J11 \4mTI~J1L:Btl~1 [JnT~1i'tilfLJl L~ mH1,;) iUm1"~~J1L-tmLkJ';)::fi-lJ1L:BuLU V--l 

lKEl-lUfiu1imjL~tlm1,;)~ rumwJ1L:BEl~ tlLU 

!' ..r 
n111i111IJflruJl1WU1,1fD• 
v.t'l"'-l,;)lnf1JJ1L~mnn~ilLL~1iln~flru,mwJIL~tl~1[JmLtl~1 1il[JYilm1i\j1;)1~

OJ • 

tl71J1~nil\~tli1 [Jmj,i-l ;-llnil; ~lnJ\4\ Ylfl~1 \4"ll1mtl"lf1JviLu1il-lfl1Ufl1JD ruv.f)~ (water 
"'" "" \i 

bath) ~ 37 tl-lfll\'t!i'H-n[J~ iln;)Ltluf\il<.Y1mj\fl~ul<.1'Y11Li\Yn::i1 mjLfl~uwYi1tl,jl-l'YI~lU1J1J 

n~1J (mass movement) iii [JniEl-l~,n'nf'l~ hl[J1itlt'l1[Jihtlil~1Ji1Eltil.J\hL~ufl-lU\4ul-il<.~Lfl" 

• .all I.... I........ :- .r ... !' ..r 
Yl~Il<.mj~l<.il1[J hot plate nEll<. Ufl1YllmjL~El';)I-l~1[Jtnjfl::fll[J\4I\"lfEl 't!~HI1"i'l:fll[Jl<.lL'J1El 

\,,~m.J1il[Jhitnjfl::i'l, [J 1 't!El~\~1JJ,nil<.~\41itl11J1i1j 1 ~il1" fl1'lLil~m.Jtnjfl:fll[Jriul<.1'Ii-lll<. 1 

';1hJ~ riu\4YilmjL~El;)I-lJIL~El UA::riEl\4l411JIL~El~I'l\tlL~El';)::ci\4tn1"fl::fll[JLu water bath• 
LY:tlllK~tl ru'YIf)~LYhnuli'L ~tl ,fl<.i1Dum·n~D~,~JIL':ElYi,lil[JLYltn1"fl::fl'[JA.31l<.li'L~tl1v.Li. .. 
U71J1 rulil \~El LY; [J.JW Elii DnTlH ,UI Uii fl::flf.J 

m1"Lfl~D\4~'tU,jI.3'Y1~IU1Jun~1J (mass movement) ti1[Jn~El.J';)t'lYlnf'l~Dnflf.3 ~.3mj';)t'l~lu 
V.flD~WAIH~n'IJl<.Ii1 100 ~A~ai11 LutfilllC\4 90 iiA~~il1"/dose lil[J'YIAtlnUn~l-i,umjci\4 

LY: tlLiunmf)mn~Lf)[J~n1JDmv.f)~'IJ £l.3\hL~£l~1nJ'UR.JLUV-.JV.\41tJ~H1Jm1J~i£l ..m'1" 
~ \J ,,, 

• 
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• • 

• • 

• • 

• • 

• • 

• • 

• • 

• • 

• 	 ..... 
nTre.JffJJWUIi• 
Lrlili~ Lnil~tJ LL1.i,m7U{\,il~£11m7LihUril';l::~lm7~tnJ,f~Yl1Jil 3 fl.f~ til U li~{\,1JLYiU1J 

1":- .f .J - 1 .. • 1 .. • •.,... • " •LLfl:: "lJU1L"lJilYl~flilL£1~ \4)"1171J m7~R1J-;J::LLtJ~L1J\4 2 "'1~Lfl1 fl£1 "lJ1~L"lJl L1fl1 7.30 \4. Ufl::"lJ1~ 

Lfiu L1tn 16.30 U. l,rfiil~R1JLYiu1J~iiinHm::LihuLtJtJt y.J1JthWltJRm\41~ tb\4LLtJtJLn~u1-;J::l,r• 
1u{\'m{\'11 	 ri ilU~hm7~R1J,,::i£1~ ..hRmL"li11J1 U~fl [In ~ R1J~~ £1 ti~ilntJfl ilnvi ilvi'Wtf LLfl::Uil ~1"il"'1 

• 	 • \I " 

LL1.iRmriil\4L~lI~lm~~R1Jlh::~J1 ru 30 \41Yi lYIflUfln17~{\,1I fi il riil\4';1::ii~Lil1fiil ~{\,1J L-nU1J£liln• 
\lln.,.m1R~n~-illLi 1-iu~mJ\ilL~mHlI1ruL~mr£1mh ..u"li1LUriil\4 LL~11,rlimjtJ1~1I1-i~il"lill i~ 
'l-'mlR~nil iln LoniltJ1L1 nuhn"liil~flfl £1il (vulva) ~1 um::il1Hn"lf"lfl-iLL-i~LL~::R:il1il RClilfiil~R1J 

Lfi U1JL"li1LtlYl1~l.hniil~flfl £1il"lJ£1~LL1.iRm u~il[J\i1L.tiltilUtl~£1Ul-iLL1.iRmilil ..hL~m'lilLtlLil~. 	 " . " 
1WlJ m::~tlfi il U,r1 L ~il i il~ii m~nil'" i~ LL"'::1iij il fl1J1J1L1 m r1£1~LLfl:illtJ1: ~tJvi'\4fu £1 ~ LL1.iRm" 	 . . 
Yli~"lntl~ il U,rlL~il"\4YllIilYl '" ililLL~11-iRililfi £1~{\,1JL-n [J1Jfl1~1iinfl-l L~ il,jil~n\4m~h fl 

• 	
" 

rJiluniu"lJ il~,r1L.:!Cl il ilnll1fl1UU£1n thWlufi £1 ~R1JL-nU1JLL1J1Jt ~ lI"::~l"U~::YllIUL1tJu1I11,roilL~• 
3 f\.f~ ~1ufim·IRlILYi[JlILLUtJLn~[J1iiillum~li~1\4 3 L~il\4 m~~R1JLL1.iRmiil~[j\4ti~'il1" ') 
tl~::~Yl~fl1~m~~{\,1J~~\l:~ LL1.iRmr!1~-l1Jm7~R1JfI11J 3 f\.f~ LLi1,,:nnrJl[JLtl U~'llil.j LL1.icJ1J-nil~. 	 ". 
1\4"1i1~~RlIfl.f~t1ilLU fi ilt1l ~RlIf\.f~Rilr1l [Jil m,u'l1l,,::rhn17rJl[JLL1.iRm1\4il ilUUlU LLfl:t1l~R1J 
f\.f~Ril-nl[Jil il\4Ulu":rhm~rJl[JLL1.iRm1\4Lil"lJCl~l\4t1il1Jl ~hmWI~1';1m~niuiil~ 3 itlil1~ 
YI;~,nn~R3J "'ln11.iwun,.miuiilCll\lLn\4LUL~R~ilu1.iRm:~r1il~" . 

n11v~n11D1M11U~ffn1DJJnDJ 

Yli~\llnrhm~~RlILL1.i{\'mui1":l-iillY11~u1.iRm1\4tl11J1m~~lnillUi1~ 4 iUil1~LL~n 
flO tl1111m 1.2-1.4 fHfln-lwi1/1\4 (il1n~r: 6) L\1il~"lnlu7::[J:LL~n"';~~RlIt1l1iill"'1~h 
tl1111mll1 mnu'ttl'il:~"r.lfl m:Y1U~ilmnilil"lJ il~~l1 fi £1\4 m71-iillY1l~1uLL1.iRmcJ1J~il~1iCll"'l~ 

RmcilJ-nil~ t.1[J1\4"1i1~ 0-4 itlil1~YI;"~R1J';I::lYILuU11Jlru't1.iLn\4 1.4 ntfln-llJ/i1/1U LLfl::tl-lU
" . 

• 	 L~lJU1mmillY11~Lilu 1.8 ntfln-llJ/9l1/1\4 l\4itlil1~r: 5-11 ,f"d\l:iim~Y;'ill~mlRfl1~fl1ll1 
RlIl.J1cl'llil"LL1.i Rmu~::niltJ~1m~ il't1.il-iLL1.iRmcJ1\4Y11il~illJLn\4Ltl 7::[J:-nl[J"lJ il~m7cJlIr1il~1\4 

'\I 	 , 'I • 

itlill~r: 12-15 "::L~3Jtl1lJlmill"'17l-iu1.i{\'mLn\4 2.5-3.0 nl",n-llJ/i1/1U l\4itlil1~~ 16 'llil~• 
m).f~.,jil~';):rJlmL1.iRn,...ffu'ttlu"17"L1il\4fl~i)ilU~::l-i£11Y1l~Rmu1.iL~tJ~~n til [Ju1.iRmR1T~::1-i 

" 	 \I \I " 

hmm04l11nnil 2.5 nt",n-l1l/9l1d"\4 ~1\41\4{\'nnn~';I::l-itl1111m 2.8-3 ntfln-l1l/il1/1\4• 
1\4"1i1~ cJlJr1il~dt11LL1.iRm9l1LYI\4~ £1lJYl1£1cJ1\4Ln\41u-;J::rhm7u-ltJvI\4Y1nitlill~ til unTlL~1IY110 .., 	 " , 
~iltI1lJlmul~l~mlJJltJ~iiil'tiYlU1'lf£1~"lJ£1~u1.iRm (,jl[JRUil~thwru{\'mr:r.lilll LL~:Jl[JR~l 
H1wrutmTYlcJ1\4) Rm\41~ cJ1J-n£1""::l-i£llY1l71\4fl::fl.f~1\4il£1\4Lil R1\41\4Rn7Rl1-;J::l-iill,.,171U 

, 	 "'I " 
::41 	 .... .d - ... il!".do 

fl::REl~m~ 	 f\£liltiUL"lJ1Ufl:il ti\4tJl[J Ufl::LlJDRmn\4D1WnYllJilLLfl1";)::L il\41LWtiYl1fl111JR::tilil• 
n~til"'l~ 	"';~\llmfuLtlil,rll-iL~1Jn~LL"'::fl ti [Jil71-;) R£ltJU11J1ru,Ill\4n~1iRmii,rln\4ilflilil,f~• 

• 	
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• • 

• l17 

b b ,. 

\I rt}LtAC-GlArt~W~'tI.G~'nl'tl.\rlLLtn,J>C-Gllt 6 ~(1.t. 
~ c:.-. --

• 

b 

'tI.Gfrt Ll~rlLn,:::W ~'W~fC"j1.\ ~rl'o1.Lr~(!1:::t,m 
b b b 

W~fCl1Lrf1LGt.LUL\;-t:::&'tI.Gf~LULGwql.'tI.t t.L'ALG'tI.!Jtl.aW~fC" ~nf!.tI.t :::t.L&&G n,1J1 ~LLUt1.G~'C-t.l 
b 

t1.;"~LG:::~rtLWL\;-tt.LU~:::&'tI.}Uu. ~rl 'o1.Llmn,:::t.~:::~" 'tI.G~' C-t.lC-L~UC-J~rt~~...M~:::&t1.G~'C-t.lt1.\ rlLll 
• b 

l...~:::LM~1Url1',\Ut.LU~fC~ lLrlltl.l1t1.~pt1.~G !tlL'!,t-t.L'o1.LG C-Lt.~:::&C-GlArt~C-GlltC-G rr.L,tt'o1.tl.L~ Jt1.",M 
~ ~ 

I"b ~ " b 

G~n,'y~UV'Gllt'tl.tflGLrtL'!,t:::&C-lA"W~fC" t'rl~1U~'fC" ~~~UW~fC" ~~'tI.U't.LULGC-~~l1~W~fC" 
b • 

~G~~'tI.G~'nlL~LftC-~ftt1.Lfl'A~W~fC'1't\.l~ rt~t1t.LUL\;-t~}tL~rt~rtL~n,J>L~C-rl&'~Jt,'tI.U'L,tr.'Ltt:::~ 
b b ~ 

C-GlltLrr.'W~rt"Lt1.t.LU t.IMt't'Lt.L~ 9110 ~L'tI.rr.rtC-Gllt C-Gllt £917 ~rt'o1.C-U.C-Gu.rtGC-Glltrt ::> ~'tI.rl C-Gllt • f"1!I I 0 " :: ~ I1io fi;:II' 11::7 

I"b b n. b b 

69£ ~rt'AC-:.l'U.C-Gllt~ 8 ~Url t'Gllt L~9 ~ft'AC-:.l'U.C-GlArt~C-Gllt~ 8 ~UrlC-Grr.C-GlArt~W~t1.G~'C-t.l 

L'IJU!'W.WkJ 
'" '" 

~ 

C-~C-l~Utn,~t1rtC-rlC-U.ULrt&tt.~t.LU 
po ro :? 

b 

'tI.1 L~l':::~'1't\.LC-n"Jt,1 C-G~t1.~lrlt~C-GU.~lt.~t.LU~" ~rl 'o1.:::t.f1U.&U~t.LU~lt1.f11't\.~lC-llt W~rtmGrr. 1, IlIIJ tfi,r'P''t:I' f"rI I1io I _ 1°f' f:'~ b,rf::::n,p I 

b b 

C-G'tI.~n,G ~t.LULG~U1C-~:::~11~tt.~t1.~'W~G~j1.U!*t rt}LtAC-Lu.C-GlA&U~t.LU ~G~~t1.G~'C-t.l L,llo 'W~ 
b 

rt"rl Lrl :::&C-~~G ~~'tI.GU'o1.L~f1~ ~ :::rl:::t.C-lltl.~G ~C-Gu.rtGtl.Gt. 1N.l'tl. 1t1 C-rl ~':::&~~f1~Ut.LULGC-~~" I ~ P 1)1' I';." Pi" .-r.".... l1i1A...r ro..." I 

" b b b 

fC~W~fC"L~ fC'o1.trt~t1t.LUL\;-t:::~m C-GlArt~rt~uuL~UGGW~fC"Url1't.LUL\;-t:::~~~~Ut.LU~L~n,MUL'A 

b 

rt~t1C-~'o1. 6 :::~11 9 £ ~}tL~rt~nf!.t1.tR~'~'tI.U'&tt1.~rtLWj1.P~.rl~l N~",U.~~~U~t.LU'tl.G~'A'W~ 
b • fC" C-GlltL,tt'o1.t1.Lt1't1.~'J'tI....MG ~j1.\ rl G~rtl!!*t t~'m~t1C-~'o1.W~fC"t1.t ~~n,~Ut.LU~U~t.LU 

L'IJUl!.U~.tLU 
'" 

• 
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• • • 

•• • 

• • • • • • 

• • 

• , .d '1 <a.,. '" ca,.. .... - 0 - ,c( d ~ I ti' Q,..\1 '" LUJi>'mrYlEl[J 'U1::[J::El3J'Y1El,l'Y1n~I1,;):: b~1Um1'Y111T1'1l''U AD 'Y1 13 ~lJ~1'V1"lJEl,lm1El3J'Y1El,l 
.. qJ ill .. q 

'UElmlmf'U1.'U1::'VIil,l~~mEim1El,l';)::i,lLn~m1n'UEll'VI11 'VIlnwuilLL3J~mn'UEll'V111,"El[J~" 
'VI ~ElL3J n'UEll'V111,;)::~El.Jyh m1~11 ';) L-nTi tl omn 

~ 
ii LL~::rl'1'V11nihL3J ~m"l3Jn'Utll'V1113J1nif'U'Yl1,l. . 

Yhf3J';)::iim1L~13J1~lii'U1.iLLn LL3J~m LLt'I::rl'lLL3J~mij','ll,;)::1.i'Ult'1~"li~1 [J 'Utln,;)lnd'VIlnLL3J~m 
LL~~"tllm1J1[Jg'U") L'lf'U U"'ty'VI1"lJ1L~U 'VI'"tl,lL'VI~tltlmlmrr[J1::LW~ ';)::r'hm1LL[JmL3J~mi1,f'U 
tl tlmJl tl rJ1 'UTltln~mJ1 [J~,l tl rJ~l'U'VI,"111,l L~El'UEi3JriEl,l L~Elfmnlii El "lu 

'U.. cu .. 

Gll"l\1~ 6 ~~1tll'VI11~H'l'U'¥hf3J A (tl~3Jtll'V111LEl"m[J1.'U'yhf3J)
~ 

... ... J'
?"'lj]n~1J ~mtl3J'Y1El" ~mLi>'W.Jfm ~m'Y1~LL'Y1'U ~n~m~~'U3J 

~~ ~ 

'lil11w~ 600 550 500 80 


tHltl'U (60) 150 100 180 


'lil11w~~n 400 


mn51L'Y1[J 47% 145 245 270 


t11ElU (50) 300 


'U3Jtl,l '1l'11'ULLt'lfI 100 


U~lJ,"#2(50) 30 30 50 


~'U~'U(50) 12 11 15 5.7
• 
L~'1 P-21(50) 11 11.5 14.5 4 


'" 
Lnt'ltl(40) 4 4 5 2 

0
o ... 0 

'U13J'U11 1.5 40 6 


HP-300(25) 50 


[Jltl~3J 1 


113J 994.5 992.5 991.5 992.7 

• 

• 
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• • 

•• • 

• 

• 

nT~~~~nTHi€1U LLrI!Vlrl"~mTm~eJ~ 


UlmL~~nWlllh\lL1fl~fl{ifl'ilriElt4muriTW\.l,'il~HH)'il 1 iU'ill~ t'ilVrifl~~';)::UlmL3.I.ff'\.l,
• 
t 1\1L1fl'\.l,fl{i flCi1i EI\lEllUJ11 iLL~~mri flU ~"mt 1\1 L1flUfl {i EI'ilijn11~l\1'Yllml~~::Ell'ilri fl~';)::rrl mL~• 

.J' ., ... ~ ,., ~ ., , .J't '" °1 
~m'lJ'\.I,~l LL{i::I11E1\1~nT~WnflElnEl[J1\1~ElV 5-7 1U nTmlmL~~m'lJ'\.I, 1\1L1E1'\.1,fliilEl'il1l::rn '\.I,111E1'\.1, 

L"l1lriEl'\.l,L1{il 9.00 U. lWrl1\1iitiEllV1l1~mLL~L~V\liilnU~mm 2.8-3.0 iitiilnf~ LLU\lli 3 fl{,c;iEl.. .. 
-~ (V 11lJ ... 'i.l'l""I,KQIi':$

1'\.1, flfl L1iill 7.30, 11.0 LLiil:: 15.30~. Vliil\l,;)ln VlEllV111LLiil11l::~n11m::~U VlLL~~m'lJ'\.I,n'\.l, 

Ell'Y1l1LLiil::LiJ'ilJ1V1tJ'ilL~~ffi~'li1\1~Elln1f'ffElU 1'\.1,vii.111 C ,;)::~'il Oxytetracycline liLL~~m 2 1'\.1,.. . 
rifl'\.l,fliilEl'il ~1UtJii.Ci1 B LLiil:: G ,;)::~'il Oxytetracycline 1 l'\.1,riEl'\.l,fliilfl'il rifl'u.fliilEl'il,;)::fllUJ11iLL~• .. 
~mYln~1 LLiil::LL~~m~11'ilLilu~~nu1m::1"l1~1 ~::Ell'il Li'il Lil'\.1,~ LdElln~n\lril'Y1'u.'ilfl iil EI'il,;):: 

LCi17v~Ly.Jnn LLiil::m::~ElU~lWrU1E1\1~EI'\.I,li{imm1LL1nLii'il LdElln~fliil fl'il LL~tim1l::LL~'il\l Elln11n '\.I,.. . . 
fllV1l1iil'il iil\l m::1'\.1,m::1l v L~~ijLjjElnL'YI iilEl flmJl,;)lnEl1tJ1::LWf'f LLiil::LrlEIL~~m::1J1~nTmiilEI'il 

o ... Q..oO - I ,J ... 0 "" 

';)::'\.1,1 L Ell m:: ~fl1J ll11E1\1'ill'u.'YI iil\l'lJ fl\l Ci11 LLll ~m LLiil:: Lll EI iiln fl EI n 111 LLiil1 ';)::Yll n11~n LLiil::Ci1'il ~l £J. .. .. 
'" .1"" A ,,,,...I 1 ... ...1, '" ,

~::I1lEl LLiil::uiilEl£J L'YIiilnn~'\.I,llLLllL11Yl~'il ~mm'Y1LLll~mfliilEl'il[J1n flfl 1::tJ::fliilfll1llllnml 3.. . . 
';1tll\l Vl1fl1::£J::Y;l\11::'Y\'11\1n11fl{iEl'il~nLLc;iiil::I11~1Y;l\1nUlllnn1l 30 '\.I,1Yi';)::'Ylln11~'il Oxytocin 

10 IU/ml liLL~ VllnLL~~mV\lL~~lll11flfliilElI1lL~,;)::'Ylln11'1i1£Jfliilfl'iltCi1£Jn11~1\1~1'u.m\l'liEl\l• 
.I'; LV ® Q,..o ... 0 "'" a ~ 

fliilEl'il iiln~m'Y1LW\lfliilEl'il1l:: "Jj~\I Mistral fliilnmiiln~mLLiil1Ylln11~nLL{i::I11'il~lV~::'ilEl 1lln'u.'u. 
cu q ,. \.I q cu 

IV ,J "" 0 IV,;r - .cI. r:: ~ A - ...1'\.l.1'\.m 2 Vliil\lfliilEl'il ,;)::Ylln11111'ilL'lJ£J1 I11'ilVll\1 LLiil::il.Ci11flI11LV1iiln Iron dextran 200 lliiliilmll L'lJl• 
nilLdEl wi'ElllJ\I-i"Jl'Y1Uniilntimd1'\.l.11V~1 LL3.ltimVl i\lfli.'lEl'ilYln~1,;)::~'il [J1U nih~:: Ampicillin

CIJ q 'II , ~ 

• 
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• 
'lJUlfl 20 ~1'I~nfilIiiEl~1Luunl:n 3 1U 1.uUlitm7~ijEllnT"~UEl"'~I'IL~Elf",;)::LtI~tJUill1.i

.. 
Amoxycillin 1.u'lJUlfl~L'YhnULUUL11'11 51U 1.u'h"d~lnYiU~nHnnrEl .nihJ'~::1.i Neomyci~ ~HiI .. . 
~ltrtlutlln 1-2 ~tJ~ LLI'I::nltl1m1'Yitl"L;tJU"'li~1tJ~1tl';El,,d~tJ7UU1.r;)::U~ Gentamycin 0.5• 
~1'I~~m U~:: Enrofloxacin 0.5 ~~~~'il1 (50 mg/ml) 1.it'lnHmLL~::flElUanHmLYifl~ElltJtl1::mm" ~ ,,~,. .. 
1 itlm~ 'Y1n1Uflnf I'InHm~1~rru1fLL';~i~L~ElnllLUuWm·ru~::'linlm7f1DU I'InHm~i~'H 

.. , ". '\I" .. \1 1 

LUUWDUlirru~::'Yhm1~flLuDf~i1tJ LrlDanHmDltJ 1 ium~,;)::L~i11iEll~11L~tJ11"1UI'I:: 1 
.. """" 

flf" ';)um::~,,~cilUiI I'InHmv::'lifum7nl1fl.nu SF LL~:: Mycoplasma (MH) 'Y1n1uv"wnfLL~::.. . . 
_ ICII.J ,a. I .....J 11:.. ® A_at. I 

Yirt~HlJYl 'll"",nHm'i)::i1El1tJlJ1::mm 18-21 1U ~nHm'YlUmUv::\4Yl Aminolite 0.5 i1",,,,,,,mflEl 
'\I ".. " " 

~1 1.UtJ~Yl B Lrltl~nHmtlltJU1::mm 10-14 1U ';)::"lm1t1YlL~tln'llLuuHmrrw1f,;)::'3.hhn1'~
" ".." " " 

,lE)U ~nHm~t1f1HLUUWtlLLlirru1f;)::"lm1~~LUtlf~ 1~tJHmYi"u1f~~i1 75% 'i)::~YlU"'1tJ1.lJ~J"
" " .. \I"" . '\I 

2 ,]1" ~1UHmHtl.JHltJ~LnlJL1LUULLli'Vi"'u1f;)::"lm1~flLlJElf~mil~mtJLt'I'lJ'lJtl""'nHm~1,fu, """ , 
LL"'::LdEl",mm1ElltJ 21 11.4 'i)::UYl1fl.nU SF LLa:: MH 'Vi1mJnU LLliHm1.wrl1"LL1n~i.Jfl"'Elm::nu• ~" , " 
Ell~111il!tl tJ~1tlllinutll~11L~ tJ"lm11YlD m~f)~~ "'''.Jfl''' DYl LL~::1.i mU!)--n1U:: Amoxycillin LA . .. 
15-20 ~",~fim (200 jjt'l~nflJ/~a~~m) 1 flf-J LL~n1YilJ~UD"'~~;)lnD1tJ1::LYifl~1Elii1,r 

1.iLLliHmnl ijLL~~ ~El.J L'111m1.U11.JL1ElUfl '" Elflv::ilfl~1li1UU"'::Lil ~rrYlai1f1 '"DYl1.UL1 '''In"'1.J1U, 
'hun~1.J~u\ldj~lilU7tllJ1·l".JL1ElU 1fl.nU~U~1.uuliHm~::U~1flijju SF 1.u1U~ 14 ~i.Jfl~D~• 

• 

• 
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• 

• 

mjj)~ljJmjh.JL1€J'Ufl~€J1jJ 

trn'l!l-rn:::"lJtl~ 1·m1tl'\.l.V1~tl~Lu'\.l.1~L1muJn~'\.l.ii'D'tl~V1~tl~J~·IUJ~ 128 'D'tl~1'\.l.£J'it<il B tJ'it<il 
'II 'II 

~ ~ 

G ii'D'tl~V1~tl~l1~3J~ 136 'D'tl~ LLfl::;£Jit'il C ii'D'tl~V1fltl~l1~'VI3J~ 120 'D'tl~ 'Yln1'1.4';)::;iinl'HnU
'II q

' ~ ... , 1 1 £.1..1a,;),;)l'S"::;1'\.l."lJ rn::;LL3J~m~nn'l.4tll'V1l'S"'VI'S"tlm £Jtl,;),;)T'l"::;tl tln3J1LLfl::;Lufl£J'I.4m::;~tlu 'l.4nn '\.l.'Yln3J tl 
C\ q .. It q 

tll'V1l'S",;)::;~l~'S"l~ tll 'VI 1 'S"'VI tr~1itll'V1l'S"L~'h LLfl::;';)::;ml~ Ltll LT'I'I!l-al'V11'S"~'VI mlml3JLUyf~ fhwru 

'l11nfln~m';)::;d)mlml3J1'\.l.LL~~::;1'\.l.LY1tlLU'Yhfll£J '\.l.tln';llnd';)::;iinl'S"~1~~'I.4hl{m1'S"~L1tl'1.4 LLfl::;
'II q q 

£1 ... "":.1 ... :: ::..1 • ., xl'" . 1.1W'1.4 1~L-S-tl'l.4~u~n'VI~::;V1-s-~ 'Ylnm~'Yl'Yllnl'S"~l~W'\.l. 'S"~L1tl'l.4,;)::;'Yllnl-S- 'S"£Ju'l.4"lJl1 
q 'II 

• 
mnrunn~lUJu~nLfiIjJLL~~m1lnlJehn

'II 

'VItr~V1 Gl tl'il';)::;'Y1lnT'fuwYin1'\.l.~V1~ tl'il,;)7~ "iil'1.41'1.4fln~mii;rl<il fln~m~m£JLL-s-nVlfl tl'il 
'U q ". q 

3.13Jri t\lmrml3J"lJtl~fln~mJ~'VI3J'il~~1'\.l.u'il'S"U'S"::;"ii1~lLLa.ivr'\.l.{ LL~::;';)::;'Y11nT'j,r..m~::;U'l.4Yint\lmrn
'II q • 

fln~mLU'I.4-S-l£Jil L~tl'VIlt\l'V1Uml3J"lJa~~n~mLL'S"nVlfltl'il 1'\.LLL~fl::;mtln ,;)'ilU'l.4Yin"iil'1.41'1.4fln~m
cu q ,. «I cu It 

LL'S"nVlfltl'ilJ~'VI3J'il nl'S"~ruL~£JLL'S"nVlfltl'il (m£J 3J3Jri Wnl'S") "iil'\.l.l'\.l.flnii;rl<ilLLfl::;,rl'V1Uml~flnLL-s-n
qJ QI 'U cu 

V1~tl'il fl~1'I.4~~'il11 £J~l'1.4m-S-V1fltl'il nl-S-Vl m-hnfln~m,;)::;'Y111'\.l.mru.yiLLa.i~mJl £J La.iiit\l'1.43Jlifln 
.. 'U .. It \J 

n'\.l. LLa.iL~nL~V~fln'VI1tlLa.i£JmJfufln~m "iil'\.l.l'\.l.~n~m~tlman3J1nLL~::;ii"lJ'\.l.l'il"lJtl~flnLL'iln~l~n'1.4
'U cu q 'U .. cu 

mnl'1.4mtlnL~Vln'1.4 l'il£JLuwl::;1'\.l.mru.~LLa.i~mLii~Lil'\.l.3JElm~um-s-vlm-hnfln~mli~15'1.4 
q 'II • 

11'1-l.-n l'ilvnl-s-ihm-hnm1'Y1l1l1£Jh 2-3 l"''I.4'V1tr~V1~tl'il LL~::;m'S"Vlm-.hnl'\.l.'S"::;wll~LLlJ~m~V1~a'il
q 

1'\.l.-S-::;V::;Llfll1n~L~v~n'1.4 'VItr~,;)lnVlm..hnLL~lm'S"'VId'l-l.<il'S"l';)~tlu"iil'\.l.l'\.l.Lc;ll'1.43JnU~n~mtltJL~3Ja
'II' 'II 
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• • 

III 

• 
Lvi fl 1 iLL \n'iJilf1n~mL~11J'I.UJVHlbwth'l ffl~11JnTn~ flnfln~m~'iJ:;rllm'H:rlm,hnVlTn~ flnfln 

cu q cu q \I 

~m~ii'lJU1~i11~nJih[JLUU\lLb~~1mhn bLfI:;'lJm~i1f1n~tJl[JLum1'iJ:;ii'lJU1~1mtLfi[J\lnlJfln
q'" CU 

'lJtJ\lLL~~1w..hn~1 [J Lbfl:;'iJ:;iim1uwnnm1tJl m.hnfl\l1U~3J~rt [J\ll,..m1Vlflfl~ 1t.I."li1\1rl tJu~ cil• 
u3J~lniim1Cill[JLbfl:;Vl"'~.yf\lfln~m'iJ:;rllm1uu.yjmhu1uLLfI:;~lL~Cilm1Cill[J~1flfi~.yf\l L~LLrl Lb~ 

OJ • • 

y]U ~flULLfl Ylm1 .ffl~fI ,)fl1J13J J1[J 1'Yl13J 'YlU LLfI:;fi~'lJl[JfI\l1t.1.~3J~11[Jm1m[Jfln~m
q q <u q 

m~lJJunTjVlthu3J 

LdtJmUnl~t.I.~m1~cilU3J1WrU~ 24-26 ~bf\lVlfltJ~ 'iJ:;~fl\liim1L~1[J3JtJlmL~~mtJfln• 
'iJlnh\lL1flUVlflfl~ 1~[J'iJ:;lfi'tJ\lfl~fl1~11LL~~m 1 1t.1. 1U1U~t.I.'iJ:;tJlmL~~mfl\lLU[J"'\Ih\lb1flUe..J~3J 
rlflU 10.00 U. bLfI:;b~:IJ1ifll~11Lb~~mrf\l1U1,..n~LU 1~mU~[JUfll~11LijU~Cil1LL~el3Jrlfl\l LLfI:: 

OJ • 

L~li\l LnCil fl1m1LL~~\lm1Lijui~ Lvi tJ e..J ~3J1t.1.1tJUqi fl LU LdmLtJmL~~mfl flmnnfln~mLLtr1U\lVl\l 
• OJ • 

• Ifi'tJ\lLiJ~Ly.Jnn1ifln~mbvifl fI~ml3J bVl1[J~ LLfl::1iml3J flU ~ULLrlfln~m fln~m~ bf\l~ cilU3JLLtr1 
cu q q CU II CU q 

'iJ::flciUUh\lL1tJUVlflfl~qitJLU5n 2 1U "li1\1d'iJ:;1ifll~11L~[J11\1 1~[J"li1\1LL1n~~mfit.l.fll~11L~
OJ • 

It'fl [J'iJ::lfi'fl\l~[J~tilf1\11UtJlm1L~m~3Jml3J'\.bnu LLfI:;m11iVlf\lfl::lt'fl [J") LLqiUfl[JVlf\l 'iJlmfu'iJ:: 

-i\ltil~"nfln~mLiju11[Ji1L~tlfi~LL[Jn'lJ"'1~ rl'l~mtil~"n3J1nnil 5 fi1f1n13J 'iJ:;rllm1tJl[JLU
OJ • • 

U\Ih\lL1flUflU1J1f1 A bLqirl'lLiju~mJ1[J~1tJtil~"nlt't)[Jnil 5 n1f1n13J 'iJ::tJltJLUh\lL1flUflU1J1fl.. , 
c 

• 

• 
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• 	 .... .. 

nTH}~mnJiJ.J"w 

!HI~1'l~LL~~J1i1-3flElmnn LL9i«~h-3 L1El'\.r;}~flm111J1'l1lJnt41m./ El e;] nil:nEl\4 rhm'lLLrJn 
~ 	 ~ 

J1i1mJ\411.1 rJ-3tiEl~nJ1 LLi1'lEl1i'i1ne;]~nEl\45nfl~ J1~Li~:l411J11i'lilVli-3fl1h..lL1Elt41wlt4~ 
El1mtri'Dt4 LLfl~1ii1..lh..lL1Elt4 tbt4e;]::;nD\4LLfl:El~\l1'l:\l::;flnl41LtlrJ..ltiDn1'IJih1l1~ L~El1iLn'il 

~ ~ 

m'lVlJJ....n~\4rh1idliln1'IJOL'YJt4 (CH4) J1n1'IJ~Li~~'ilLu\4m::;LLHLvh~1L~El1i1l1[J1\4vhfJJ~1\4 
El~~1'l::;~LVl ~Dl41lJ1mmLi"1id]t4J[J9i ElLtl, 	 , 

fhflJ B 

.. -".. - ~ '1 .,., .. 1 ..1 .. .. J' .JvJ1'i"JJ B Lut4vJ1'i"lJHm ~«ilHnnJ\4LLfl::;~nHm il.JEl[J \4\l.JVl1'ilH'l:m \4Y'11'i"lJJJ~WYl 
,. II ~ \J"" " 

thWlUL~[J-lLLliHm'ti 3,500 LLli LUt4Hm~"'t4i~HJJLLflt4~L'l'IJX[JElfnL:n[Jf (Land race x Yorkshire, , 	 " ... .r 
L Y) ".JVlJJ'il mj.J'l~uum'lU'w.J LUt4 2 [JUe;] flD Hmin1 (gilts and primiparous sows) [JU'il 11

~ 	 ~, 
12 LL«::;Hmt41-l (multiparous sows) [JUe;] 1-10 iih-lL1Dt4Hmin1BJJrlD-lLL[lm1nHm\41.JBlIl1El.J• 	 ,. " "" .." 
in1;-nc:; 1 'l.JL1Elt4LU\41'l.JL1Elt4LLUULi]'il'YJ~.JVlJJ'il Om'll41 LLli HmYlil LL YI\4\l1nvJ1flJib Lfl~mm~-lL~ [11, 
tl'l::;3..I1OO 100 il/L~Elt4 Hm¢'l41L-ll1lJ1'YJ'ilLL'YJt4El1[J 16-18 ffiJm~ HmYllli1f1nnnhf/U1\4 >14 

III 	 .. .. .. '\J 

1t4 riEl\4 rhm'lfl~nhfll'il[JliLLliHm1\4vJ1fJJVllJ\4Ll[j\4itlm~fl~ 1 ill LLfl:rh1floilt4,JEl-lnt4hf/, , , 
El~11'ii'Hm hm~1;-H~"lJU1LYi[JJJ, hf/tl1nm~::;Lrl1LnEl[J hf/~1f11LlfH LLfl: hmJ[JIf/~fl1Hli1 

,.r 
, 

'" "'... !' c .d .1'" .... '" "... .r 1 J' ..l
'l~Vl11.J\4HmH1l LmU\41LilJJ'YJLLfl~El1Vl1'lIJ'l~1J1m1t4fl::; 3 nn.lm Hminl LililJmiL~[J-l \4~wn, 	 , 
>1.5 911'l1-3LJJmli1 f/Eln~: 15-20 ill '1.ifum'limrHnuvlElt~mLLfl~ml~m'i"LUt4i'il'YJn1\4 
-	 " 
J1Vl~nHminl'YJnillLifum1-i..l 2 f/{, LdElfUL-ll1vJ1flJLLfl::riEl\41i-l1\4 ..., , t1'i1Tlm'lL\l1ruL~lJI'il 

i..lLL9iLniln..l~..l;f\41i-31t4f1mht41m 11..lL1Elt4HmH11f1nLL[Jn~1n11..lL1El\4LLliHm" .. ~ 	 .. 

m=lJIUnTn"1lm,m111l1n~"nU• 
IHL1Elt4Hminl (th1El..l~wi) LUt4h..lL1Elt4rt1,,1t4n11Lil7[JJJHminlR1VllUifu'YIilU'YIuuli,. 	 . 

• 	 Hmrlflilyf..l1t4vJlflJ~1\41UHminl'Y1ilLL'YIt41t4vJlfJJjjLihVl1J1[Jrl 40% i'itlU Hminlri~lL'IhJJl 
,~ . 

'YIil LL'YJt4LLliHmrl fI n~ilyf-3l41lJl\l1nlll [Jt4Elnrr..lVllJil Ii1 [Jii-lltlfhVlt4il 1 um1mufl JJn11~l11flL -ll1 ri 
" \I 	 " " 

vhfJJ '1iLLri 

1. ~lHminl~1mLVl~.J~~i1rlL~ElnEl'1.iLW[J..lUVl~..lLii[l1• 
2. iin11nnHmL1LL[Jmi1..lVllnmi1..lUEl[J 2 LiiEluriElUl41L,rlr.J..lLLli~wrf, 	 .~ 

3. 1 U h-lL1Elt4HmYlilLL'YIt4 ri1n1'lU'il1floiiu ufl:cil[JYW1~, 
4 . -i..lJ1Vlun 1i1mlJJVlUl3.Juit4Vli..l u«~ml\liilHmYlnilriElUl41;f,"rJ.J. , .. 
Hmin1rll41L-llliiEllmu~[J 16-18 itlm~ Hmflniil1iElrilt4flEln~Li1un~JJ1U':Vll1.J 

III " 	 ",. \I " 

15-20 ill 	Elln1\'1ti1mYl~ LLi..l H::Ellil OLLH..lH11.JLW[J.J~El LLfl::;Eltlmrn'um"";1[JflilmlJJ1tlU, 
L"lit4 1~UUJlr.JEl[J Ufl: WilfllJ HmH11ijJ1H~Elli11Vl~JJLii1flEli1L1t'l1, 

• 	
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•• 

6v • 

Jr.Jr. 0 ~ ::~tll> 3£0'v' 'I1.rt:Llilll§ltH.LULU. .,~ ""I) ,,"=' p 0 

" It " it It
tLU~::(Hl Lll'l1.@ll t'@.\;Aort:~-rt:~H'I1.@~'t'tlfl~lL~W~rlLlltLU'I1.t lL~W~'I1.t1§I~'I1.~'tLU'I1.~::W'I1.~'W~ 
b b.. II .. 

1'11.~M.@tAq\tLUrll§l~klL~W~t\t ~~'I1.bt'tLU'I1.~::WlJ>'I1.~'::~1'11.~M.@tAt'~ lJ> V 'I1.l'l1.L~W~@tA~::~ 
b • 

lL~W~'I1.~t't'tlt\1[lLLJ t'GlArt:@-rt:~Ht\Gt't'tllAm 'I1.IT.L'I1.tLUrt:::~t'llm @lilt'WI§I~t\rI'tLUrt:::~LW'l1.~ J:7 It "'.... .,.., F',vL\ r 0 IC' 3="1"'1A, '"TI It:t" ., I:? I 

@ULU~::~" rt:~HL~Ut'~V\.~U'I1.~~ L.ttV\.t'L...IT.t\~'Lrt:W~1'11.....M.@tALtttLU~ @~ f1.~~~ rt:n~1rt:~HtLU 

~.~mL~~::~'I1.J1'rt:~HtLU~St'~t\@ll (G~'t'nf'L~) rt:LUL~nl~rt:~HtLUI1~~k::~lL~W~~t'~Jr.'I1.tl§l~ 
'I1.(}'W~Ll-H.l~l (V~ ~f1.~) t'GJr. ~l~ 'I1.l'l1.L~~'I1.JbI1J>t'@Jr.'I1.LP~t\t~ lL~w~rt:~H'I1.@~'t'tlf1.klL~W~ 

b b 

t'~tLU~::~U@~'I1.t rl LlJ~~'I1.(}1rt:~'tLUL@~W~L~ rt:~u~l!J Ol ~ 1ULrt:::tf1.U,!\v\'L~~~lL~W~t'rlf' 
b 

J1.1::~U@~t\H1LLJt'Jr. UO~ l 'I1.l'l1.L~ tlilrt:, £xV ~L'I1.IT.UG~::m' llil 17-£ 'I1.l'l1.L~tU~rt:::~U@~t\'nLLJ 0 .... It It F' I"b 0 PI=' It 
n. n.. 


U@~ 09 tlilrt:, £xl mLIl::trr~L'I1.IT.U@~rt:::~UG~t\rI'lAt\U! I1lilt'OJr.t\1no::~"uo~nOlAW~t'lA @rt: 
• I .. ,.. ~ r-[,1 I ~ -::: .r I '0 

b 

£ 'I1.l'l1.L~ tLv\'L@~t W~'I1.@~'t'tlnLlltLUL~ JL~fl~ V 'lULrt:::tflf1.kt\ Lf1@P' @~ ~ ugrt:~~,~t::~" 

• @rt:IlL~'I1.rI'U~V\.Ort:rl~l Oil V t\lt\L~1.1.1::~'I1.t\@J:.'nl'11.'J:.LI.1.LOI.1.1tLU I.1.L~rr~/llil v-£ 'lULrt:::.t.rrw~ .f' b" ~,f' ,f' ."t. .f'''' t. ... t. .. I':.".... I" 

U~~.t.LU'I1.rI'@M.'t'L'I1.W~Il'1I1Urt:@.t.M.t\L~I.1.KL~W~t'rl~'.t.LUIl::~ (£~ lArI~) tlil Ol-S~ lL~W~1l "'. I" ,~ .. .f' ' ,f'''' 1"1".... .. 

tlllrt:, L tLrlrt:Ll~ tlllll' S U@~t'OIT.t'L~Urt:LW UG~ 9l 'I1.l'l1.L~'I1.@~'t'.t.l'l1.I1U@~~n~lU~M.Lrt:L,!.L'Ltt 
b • 

U.lL~W~U.t\l~t\rI'::~U.t."Nlv\' t'~1.1. l 'I1.r1'l§Il t'111'::~'I1.'I1.lL~tu~t'rl~'tLU'I1.'J1.'lA'I1.@t't'.t.l F' F' I b" ...,....,. b"~k' ~ .r' 1ii1.F" .... 
• LL!1.w!1t1.a~U;!1 

• 8 Il}Lt...t\tlL~W~UO~::~,1t\@~'t'tl n 

• 

• 

mailto:t'111'::~'I1.'I1.lL~tu~t'rl~'tLU'I1.'J1.'lA'I1.@t't'.t.l
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n111v1v1M11ffn1ff1J• 
yhf:JJ B lieJ1V1TH~mHT.lbu~[J i'n~: 3 nIflnfmieJ1""tl. bUUm1U1tl.eJ1V111bb3JHmrim4;Ju . , 

~H:JJYrwt I~[JHbfll1um1u1uHmHl1 >2 ;u~li 'hu1uHmHl1~Y1.:1ttlb'lil:1J1ifw;):iim11i 
~ 'I - " 

eJ1V111bb'LJ'LJnUbc;1:JJ~f1ttl[Jfl'LJm11ieJ1V111HnT'lJU (bbliiu1:JJlllibbfl:nfllif'liliil.:1nU) LY1aliHmHl1 

.., "' ~ AI"'.J .d<}" .. 1"-9 .¥'""I 1"L~b~1tyb~'LJ ~LIil:JJ'YleJ1V111'YlLVI~::JJn11 l'ILlJUH1:JJ:JJeJIileJ1U ~[J Vlnfll 6.00 U. 11 .00 U 16.00 U. 

bbfl:luHmH11~ttlL'lillv\3J~::iin111ivhf'l~lunfll 13.00 U. n111ieJ1V111HmHl1 LL'LJ'LJ,hn~l3J
• bnu 3 nn.llu brleJHmii~1V1,"ni1U1::JJllli 80-120 nIflnf:JJ Vli.:l~lnHmblh.j,;~bbtf1~:Yhn11 

.1 .d 1..... .¥ 1 1'" ..; .¥.I ""iJ <'. "" <'VI'lJ1U bYieJ VI:JJn11'iln L'lJ:JJln"lJU ~[J VleJ1V111bYi:JJ'lJ'\.4lJ1::JJllli 2 H ~1V1neJ'\.4n11~H:JJYi'\.4li• 

iin11m:~um1bU'\.4;~luHmHl1I~[Jm1,r.:l11:JJn'\.4bU'\.4~.:I Lbfl:1i'Y'l eJHmL~'\.4'il11~;~bbfl: 
q It \I 1 

m:~Um1LUU;~'Ylm""u ueJmlnd[J"".:Iiim1i~m1m:~'\.41iHmHl1LUU;~ I~[Jlif l~LLri n11yh
'I 'I , .. 

1ibn~ml:JJbf11[J~1~[Jm111:JJ~.:I m1rJl[JrtliLn~ml:JJLf11[J~~lnm1'lJ'\.4~.:I LLfI:m1\blV1'1.ueJ ~ 
~ ~ 

lntfn'LJweJHm IilfleJ~~'\.4iim1;:JJ~Hl~n~'\.4weJHmbY1eJ·lh[Jm:~'\.4m1bU'\.4;~eJ~l.:1liieJbdeJ.:I WeJHm 
'I <t"It 

.Jo "" ..9'..1 .. Q.; ~ ....

'Yl'\.41:JJlm:'il'\.4HmHl1 LlJ'\.4Yi eJHm'YlL~1ru'WUliLLfll 
q , 'I ~ .. 
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• • 

• 
l'Il~l"~ 7 hJ'lLLn'nrrflojj\4Rm~11,(\9ILL't1\4hWhfll B, ..... _ IV ..J. ,.

Enll (RiJ~l~) 1f1'1!\4 "ll\4il 1J~H,(\,(\Hail• 
Of

9 lJlIlm'u:nR1h L"lltlmll 

12 AD L:fmi1\4 
.f

13 FMD L"llDmU 

24 SF L:Hmi1\4 
.f .f i125 	 FMD+AD L"lltlmWL"llm \4 

..t
26 PPV L"llDmll 

27 SF L:Hmi1\4 

• 	 .t
28 FMD L"lltlmll 

.f
29 	 PPV L"lltlmll 

.¥ 
30 	 ~[JlmAmlR).h L"lltlmll 

Schering-Plough Animal Health 


(USA.) 


Intervet Ltd. (The Netherlands) 


mlltl~i9lf• 
Intervet Ltd. (The Netherlands) 

mlltl~iilfl Intervet Ltd. (The, 
Netherlands) 


Boehringer Ingelheim (Germany) 


Intervet Ltd. (The Netherlands) 


mlltl~iilf, 
Boehringer Ingelheim (Germany) 

Schering-Ploug h Animal Health 

(USA.) 

... 
m'-v~m'-WlJn1W• 
~m,(\9ILL't1\4ijm~nnh h~L1t1\4~LLlImllm.J~LLaj~mmh:nrmJ 60 1\4 'lJm::Lii1l1n" U1LLaj. " , 

~mhYhfllL,r1111f1~m~t11~Lif1JL:HD L,r\4 'rnfb11f~ L5\4L't1Dh'1f~ L~t1m::i\4m~~i'I~,. 	 , 
I1nfi'lIT'l\4h" iim~tiluwlll~m.h~\4t1U 17-30 1\4 riD\4R~~\4h~L1t1\4H~1I~\4i ~il1f1ojj\4JtI..ln\4" . 	 , 
hmh..l '1 ritl\UHnJ~"i1~lISil~;..l";)ln~1l1~mL,r11l11\4vhfll 1-2 itlmi 'tiuri wlfb't1f~, , 
LL~::L~1.J1il~·hJh:a~ tl~11yf~m tllnU~::LfiILihwl"~m UA:: hm~tllftllfLtl~ (Porcine. 	 , 
reproductive and respiratory syndrome. PRRS) (inn"rl 7) iim~m1JfllI• hfl~1~14..l'lJtl..luaj 

• 	 ~m~1'Y1~U'Y1" lflumw-i\4tJ1 t111J,l1 LL~::litl1Sil 1\4~::1I::~nYi\4~m~1 2 itlflliLL~nijm.,. 
H~1I111tlii-D1\4::1\4ul~l~ tlf1Jtlrn~l1m\4f1Dn lilllli~::1J1J\h~lIil~1mh~DlI nl~m~1U~laj;.J ~ ,.. 	 , 

LU\4iil ~::";lm"'~111n~1I~mrlLi1\4iilil uA::nlm'lm::i\41illlli~mm'l LLf~::/~1tl lItlftll\4 , , " 
PMSG 400 IU i11JnlJ HCG 200 IU (PG600®, Intervet, The Netherlands) nl~m~1U..l'1ajdj"•.. 
iiln";)::nnfl9lfi..l

" 
1f1.n\4Jtl..ln\4hfllJtJlf1WA1~ajlUA::UntHnoDDf (Mycoplasma and Glasser's Disease) 

Li1\41f1.nWtlnil~mi,1J"'"liJD..ln\41~fltltlilDmff1JLd£lHlnm~~i1L4£) Mycoplasma 

hyopneumoniae LL~:: Glasser's disease .fiLfiil";)lnm~9iilL';t) Haemophilus parasuis H~illilll 
1J1';'(\ Schering-Plough Animal Health 1"'fl.n",Jt)..ln\4hfl~H~14'lJU1Lnll1J (Aujeszky's disease, • 
AD) Li1\41"'fI.n"L:H£lLUWJl'il.flH~ui~ a::aI11'1irt,,l1111tha::~IU1J1i1~!1\4 Unisolve ~1u Jl111nl 

• 	
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• 
fl::~l[J"lfi4Gl~ij Adjuvant ~tn.J L-riU Diluvac -;il\nbu1f1[J1J1H'Yl I~tervet (Thailand) hmJlmL~:: 
Lf11Lih)[J (Foot and Mouth Disease, FMD) LUu1flrnUL.:5£lL'ih~"lfnil~mil,rU ~~mlm'!Um1fl 

" 
1..hmL~::Lf11Lnt)[J tl.1..hn-ritl-3 v.umT)"lf;~.n ntl"~~flihnm.n mlltJ~iil1 hml~11c;l~m 
(Swine Fever Disease, SF) LUu1flrnuL.:5£lLUU"lfnGl~"U.x" a::al[J'lfli.uJlul';la::al[JmGl1~lU 
Unisolve -;illnbu1il[J1J~H'Yl Intervet (Thailand) 1flrnU,JEl"rlUhm'ilft1'lTr~lu~m (Porcine• 

. .."I.......r - ... !' ... TM 1"''1'" 1 ..r
QParvoVlrus) LuU1f1'1lUL"lftlm[J"lfUGl~tlUll1U (ReproCyc -PLE) "lfu£l"nU 1flvlnmWIGlL"lltl 

Parvovirus 	Erysipelothrix rhusiopathiae Leptospira canicola L. grippotyphosa L. hardjo L. 

icterohaemorrhagiae LL~:: L. pomona ~~i11Gl[J 1J7Hl1 Boehringer Ingelheim tJ1::L'Ylf'lL[Jtl1,rU 

'nru"n1um'"l"f)"'~'~Dnffm!1n, 
m1iGlL~ tlnffmff11r1l41L,rlmlUvhfllL~tl'YlGlLL'YlU~miim1~vl1mlf1111~"'nl:H\4::m.J 

• 	 '" vi'ulim'Hma::m1Gl11vffOU vl.JU• 

.,j ,..lot " .J', 
~·mlfl111mvlnLLlInm'YlL~f1nGln LLa::Lau"amn" 
.. 	 ' '-I ~ 

2. m1nl[J'YlOil;n~m::"lJO"m1Lv7t1JLii1J191 (growth rate) iim1ch[Jl1oilm"vi'u~m1l/1~ 
, 

~"1JlmLa::ijfl111Jthiru~tlm1~~fI~mmh"fi" m1ii1L~ omLli~mvi'u1fl1GlLLl1U~"hhnn m1 
\I ".. 	 .. " 

~~'il~m'r1GlLL'YlUv::~o.Jijm1-i\lJl~,rn~m ua::iim1tJ1::Liiu~h"lJtl"tlmlnl'Hv~ruLiiul1il~tllu, 	 . 
L\4~[J (average daily gain, AOG) lu-ri1-3"lJD-lDl[Jua::1::[J::iil\1 ')• 

3. nTlnl[J'YlOflin~m::mlUnYl'lllnii ua::tJn~";Ilnhfl Vi LDn LDn (porcine stress• 
syndrome) 	nl~lnil~miihfl VJ LDn LDn ~"Liluhflrlnl[J'YlDflvi'ulim11JLLi1 flm111Y1'1l1n'1.l0.J. 	 . , 
Hm";l:mJnm1uin~m::drDii~rnflUa::iill ua::LUuJl Lilu;m~m::Dlm1'lJ!).J ~nlrliitJ~ru~l"lJD.J. 	 . 
 '" 

hfILfI~[JfI1u~m ';11iflmTllY1'lrmutiua:'lliLilurI~D"mnJO"fI fll~~"'.JJum1"~fI~ ~0'1 ff'11 

mml1Uii1L~DmDlin~m::L 'IiudD on'ltJ I1fldnl[J'Yl Dfl'l~m"m11Jvru1fufl:~u'.4uuffrliiin~n.:, 
• 	 ~o[Jrlch[J'r1!)Gl'l~ m1m1";)~!)1J ";)::linT1YlflHDu~1[Jimiuri~tnl~Ll1u (halothane testing) fin 

in~m:: fi!) flm111Y1'1l1nrliiLtJ DfL<UUilLdDLLfI-llllnLLa::iil'lJ~uiu~i-l"O [J 'lyjiim1f1f1L~!)nff1 U• 
... .. .. 	 .,j.. ... ..lot " ..I .. .A 1 1-" ... 
YlUli~1D~m'Yl1Jflmf1n~m::'YlL~flmTllY1'r1f1 Tllm19111";) fHlU fI[J "lf1lf9111";)'Vlnffmff11'r1f1 U'r1l1. 'Yl .. ' '''I .. 
iiiiilillf1[JliLfl~D"D~Iiln'll11~uuU L!)1~1J~ (A-mode ultrasonography) n!)l1.ri.Jiful'lf1U'r1l1. 

4. m1nl[J'Yl Di1'r11,]1tJn-3a"'n~m::U~::fI111JH1JU1nr iim1iflL~ !)mm1Y1f1 U'Yll1.If1 Ufl 
'\I 	 \I , " 

.11 a... 	 1'« .-:4 ..... _ _..f
1ul1"tl n~m::LLa::fI111J ~1J1.J1C\4 LL'1.1" LL1" 'I1"1I'1.1£lYl'Vl1C\4191"l1. 
" 	 " 

- ~"'nJ1cu::m.Jmu{f1l1wuf W";)11ml111m" rn-3anMm..""'tI D" Hmil1~~l1J;nMn.!'1.1 tl~ ~ [J 

vi'ulfltu ~7D'lli LLa::fllm"~n"~\4') L'Ii\4 m11J[Jl1'1.1El"~1.r1 mll1~ul'!JD-l~;" ua:"Ul~"lJD.J. " 
."'1" d....t 1" 1....." w. 

~:1YIn LuUIill1. 'Il"tln~m::U";)::~11J11n ~fl::UU\4 GlUflfl~Uil1[Jtn[Jm'1.lD"~"IIlulrum1 
" wr _ 	 A _ r ., _ d _ _ • .... c- .... 

- fJ11mW1J'HU"1JD.J€YJ111:ffUWU»" flD"YI";)11mln"an~m..""tl-lD1[J1::ffUY1U1i111Jml1J". 	 , 
HiltJn~~1oLlit"LL~D1[J1::f{uvi'\41fTll[JuDnrl1JD"L~u'lii L'IiU ~mrlD1[J1::LYlf'lL~nLilu'ltJ~1o 
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• 
~~unii nili~El-1\41~ILihum·n1~U'Yltl. Li]tl.9ltl. Lh~i'um1~il~unii"llEl~El1[J1:Huvr'\.ufilElci. . .. 
rn[Jltl.~'\.4ElT;)~::~El~iliL~'\.4~i'1[JfI1,,~,r'\.4~~r4~11ml~1nml~R~u1n1~"''\.4f L"Ii'\.4 RmLU'\.4i~fI~.. . . 
LL1nLrlElEll[Jilm~1::R~ (iliLn'\.4 8 Lii£l'\.4) ;m~m::m1LLRil~nTlLU'\.4i~,rilL~'\.4 LU'\.4~'\.4 ell~1nLLli• 
Rmfl~LL1niju"'ru~lm1f1~El~[J1n ~il~n ~1El1.hmJil~n'Yl::;n u"'t!!~ln;uiili1rim1~:fl~.yf-1ili 
" w " " _ 

\41 mLU'\.4LLliW'\.41i1'\.4f11£lmi El iu• 
- Rn!!Jcu:""~m1UffU1J1m'1lEJ.JLi'1UU L9l1'\.4~Ln'\.4H1'\.4R1flrumn~,;):~El~r4,;)T'H\41 LLliRm.. '" . 

'II. '" d.. 1 .t ..I.. l' -::;
'Yl~LL'Yl'\.4~::il El~m'\.41 mLfI1'\.4~'YlL~ [J~~ El '\.4m1L~ [J~~mm1'Yl~"ll'\.41ilfl1£ln ~ ru il~'\.4 '\.4~1'\.41'\.4"llEl~ .. . '" 

0 

... .... .....1 ~ • I.... ~ 
L~I'\.4~m1~::~ El [J1~'\.4El [J 14 LfI1 'YlR~U1C\41::[J::~1n::~11~LfI1m1,;):El[J L'\.41:[J::~ ElL ~m::.. .. 
il ~ El~~'\.4~:~El.J lliutJ L~1'\.4~il~1 \U.lU £lil~1El Ln'\.4U~ fl 

Rn!!JCU:lL~~m1mwtJ1m"llEJ.J [m.Jtfll.JLLfI:m:iln 1f11~Rf1.Ju~::m::ilnijml~.. .. .. 
-;ilLU'\.4~El.JR~tJ1n1LL-ll-1 LL 1-1 ihi El [JfI~~LLliRmmfl1~Rf1.JlliL~m::R1I1il[JL\4yn:El cil.J D~1'\.4H1'\.4 

"llil-1'1.nWX1LL~:"ll1~;.J oi1.J ell1liLLii~u1~R~tJ1n1Ellv [j'\.4i'um1~R~iliLi LL~::LU'\.4U"'ru~11'\.41::~11~• 
'U 

.. 
• 

'" 
m1crllri'El~;n~C\4::"llEl~nT')'~u J,~"n"ll£l.Ji1m1~::~.JLUil~'Lri'lrf.J 4 ,r1~ LLfl::LrlElLii'\.4J,~"m::• 
ijm1m::~1[JElElniu 

- ~rn!!JCU:DU '] L"Ii'\.4 R"llrn~'Yl~1Ltl LLfl::R/n~rr1LtJ'lJEl~Rm'YlilLL'Yl'\.4 L"liU D1ULnuLtl~1El 
.. "'.1 . ..11 ....I .. .., ..I ..I.J • 

~ElllLnU Lu LLlIRmin1'Yl~LL'Yl'\.4'Yl ilL 11'YlRilll~'\.4tJ1~'YlR~ LLfl:m,;)lnfl1£ln'YlL\4fl[Jfln~Elfl1Elnmn 
, It" " 

...C1. ~ A c"' .... &,..:; ~.I ___ o.d .d I r::l 

LuURmm1LL'YlU'Ylm1L~£lmntJ n il~'\.4'\.4m1LntJu1:1ilLL~:'YlILfI1£l.J~m[J "ll£l.JRm'Ylmml,;)::LntJ 

LnuLLliwutf'YlilLL'Ylum1~:fiI11.r~LLiirJ~Lntl.~nRm rf~dL~ElR:mnl'\.4m1m1~RElU Dil11m1. .. . 
L~1ruLiitJ1il Dill1LLfl md'il Ell[J J,~"n ilflEl"';I'\.4"l'1J1T'\.4i'\.4~;~ LijU9lU m"~il£llitJnTlYl~I,.ml

'" . 
Ufl::flilL~Elnm::fil.r-1LLiiLU'\.4flnRm LiluRm 1il L~~L1ill~~liu.. . . 

m1rl"if-1~mR11~'\.4m.Jvhf~~:rl"if~~mRI1~nU"''l!~liil~ ') 'tiuri m1f1fluil[Jln "litl~ 
Li.Jnl1ULLfltJ ~thU~i'lnLL~1'tliLil'\.4iil RmR11~,",Tn~LliRlItJ1n1 LliLuuiil ~R~'ttJLuhn;tJ

" "" " 
i~1Ln'\.4 2 f1,f.J Ufl:: Rmin1ilnnH.J;f'\.4h.JL1u'\.4~RlILUU~1LliuR".Julm1LUui" (irregular heat) .

• 
.. 

m1il1JV m1,iJuffillu ["J'1Dut-JffU-Dm1DJ• 
U1L1m'l1El.JiuilijRmRl1Ufl:uliRnnu~RlI~::ijf1Eln-MDRmrniRIWrUmT;)iil Elciiiilr1'14

"" , " 
L~ULilum1m::;i'um1Lil'l4iil'IJEl~uliRm m191n';liil';)::fil'Yln1'14 1tl.~:: 2 f1,f.J t1El 10.00 '\.4. LL~:: 
16.00 '\.4. 1il[J~~"Jil'\.41ru f11m"L~'\.4il"1,;)fl"'m~m::rn[J'\.4Eln'IJEl~El1[J1::L~f'I m1~m1ilutJR'\.4D~ .. '" 
lim m,.n~~;.JellLLliRmU'\.4ii~LLRil~llLnui91 1'\.4tJ1~f1,f~ ellLli U\4,Jil';)::U ~ tl [J-M tl Rm1i'Liiu~.n 
i111Jm.JL~u~lU~Ul'IJu.J·lH).Ji.JLnil~'liinnll"l.l£)~LLliRmi1~R.Ji[J ;n~m::rnii.JLnilil1,ri~Lnil• 

n'\.4ElI~I"flil~~ El1[J1::L~f'ltJ1l1LLil.J ndiunlRmit[J1L~fl11uliRmLijui" 'tiLLri m::1'\.4m::11U• 
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• .. 
nl1r-Jff'-lLYIWJ 

m1~tnJLrimJhum1tn1 ';):;nl1'\.U~:;ffEl~fl'f~ fiEl L1~1 8.00 ll~:; 16.00 '\.4. 1~[Jffmffl1,;): 

L~1J1i~I'\.urlm-hum1luui"1J1utf1 2 frf~ ll~:J'\·'I\rmdm~1J~ff1JiEl~'h.i~,ni' 130 filt'lni'1J 

m1~ff1JLriU1J';):nlm1~ff1J 3 fl{~ ilEl 1 1m.Jnl1LUui" 'UffmffI1';)::n,m1~ff1Jii1uJ,m1J• 
lYi [J1JnElUm1~ff1Jii1uJ'l~El1um1~ff1Jfl{~LL1n LvtEltJi'Uff1l1WIl1U1U1Jil~n1iL~1Jl::Hm)UElH~.. . 
1~uJ'L~Ellfu1,rJ'L~ElvJm~m~~lui1 LLliffm,hu1~ni';):;Lijui~lnu1u 7 1u~i~~cilU1J Lrlmf

III .. -t ,. 

L~[J~m1';)wuilLLliffm9l11"Lijuiil';):nliruin~m lL~::nlm1~H1Jfl{~LL1n 12 ,r1l1J~Yli~,;)ln. ~ 

WUil~uti~ flf~.yjHEl~';):~,w~n 24 ,r1l1J~c;lEl1J1~i~~HU.Ifl{~lL1n LL~:fl{~.yjHl1J~H1JOn 12 

,r1l1J-1c;\El1J1~i-1~ff1Jfli,riHtl~ (fiUti~Lil ~H1J lUU-lUU-Li, ~1El ~uti-1LUU ~H1J Li,-Li,-LUU) 

~ 

-VU<ilEJUnl1r-Jff1Jl new 

• 1.1,;w€JJ·vufm=iu"lI ru=t71n11r-Jff1JL nlW lil1tJ1JEltJmclnT'i~ff1JLYi tJ1JYlnEl cil~1iwfEl1JnElu" . . .. 
m1~H1J ~i~,;)lmfutJt'iEltJvJElvrwlfriiin~ui1LL1~ iiml1Jrh~,.r~H~ ElEln1J1nn~,r"IHl~riiEl~m'). .. 
~H1J l~m1'1.41:[J:nT1nnvJ ElvrufiiWEl~nu,hu1ulLlinu~-,u1uu2.1.yjfitl~m1~H1J LY1tl1imivrwlf 

L~imrHn~uvJtlvrwlfmuYlni1 YI1~yhf1J';):;li 8 'IHl~ c;lEl 1 vJEl ~i~m1tJt'iEltJvJElw"'uiLltf11inl 

m1~H1JrlUYi Llt'l::nnvJ tlW"'ui'11';)unil,;):iUffi! nT1~ ff1J lYi [J 1JYI mLli lrl Elnlm1~ ffmYi tJ 1JLLi1~~Lt'i 

2. n11ffEJ<ilriEJr-Jff1JL new lim:m~"ll11::L-nilU1L1mtJln"litl~flfltlilliLli~1"m-nm,n~,u1 '1.4 

El tl n~,uUElmY1 mJtl~num19iilL~m'li1H'!iEl~fl fl tl iI LL~::1JiI fl n ~i~,;)lmf'1.4~ [juri El ~H1JL ri tJ1J L~W,::.. .. 
m~U1L1m.r'1J'lJEl~rim.IH1JLYimJ utf1~fitl~utJ~l[Jritl.r1[J K-Y jelly nlm1ffEl"ritlHH1JLritJ1J liltJ 

L5 [J~nl1J1J 45 El~Y'll nu.,{u 1,rijEl'li1~YI\1~fl~tJt'll [JEl1[J1::LYifltl tln Ui1 HElilrim-lH1Jlri [J1JLill"tJ
• 

m1Yl1JUmULi 1JUl";m~um::,r~ ~ tlnnUfl tl1Jil fl 
~ 
n m,)"~HEllJm1~ Elnritl~'UJLYi [J1JliltJm1~~niu. 

L1J1 ') LLtf1('HJ"'lJ1il~'l-EtlU~1~.JL~1JtJfiEl[J\hL-Etl'lh ') 
'" • ....r..!.....J .J'1 "'• 3. 1~-nnr-Jff:J H111m1Hil1JLYI[J1J,;):"UU~UU~fl~Hmtn111,;):~H1J Hm~1Y1 Lil1Um1H,UJ" .. 

WU iflf.JU1m::ijnT'l'ail~,m1JLVi [J1JntlUm1H H1Jl1n9l1 ~i~,;)lmfufitl [J ') tJ fitl[JJ'L~El';)um:,.r-1 
~1Jil'lJ1"lil [J'hjijm1UU'lJ1 il~'L~tl EliltJfll [Jri tlH ff1JL ri[J1JLLfl::~.J11tJ1::1J1m 2-3 ulYi U~1~.JnEli!

• 

.. "" .,
nl1~H1JYi1El1J~DHHH1J 

" J-H liJrtliUff1JL nlJ1J 

Yhh.tli~'L-Etl1J1LL~t'i~H~ilUtlnyhf1J lil[J~'L-EElrl1,rij 2 LlUU flEl 

1. J"flJJ'{CJEJri LijuJ'L~[J.Jl~Df)[h.JLii[J11liiji1ElH~Elci liltJ';):1,r~H1JuliHmfl{~u1n
, .. \.I • 

~;.JYiufiuti~ 12 ,r111J~ m,.lHJ'Lff[J~L~ElElH~hi,LtJYI1~y.hf1Jwr~Ht'lliL'lhltJtJi'uH1l1Yi1l1tJ1'1.4• 

• 
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• • 

• !' .J' ~ ~ A ~.J' ,f A ... 1 ~ ~ J' ~1A CU I 

2. U,'l"lf€HJ1J :IJ~1tlR1lLL~::,"lbGW"L"1Hl~1mf;) 'Y11"Y'il1:IJ1l::~111lf1rnflTVf\.m'11tlR1'U.'U. ~tJ~ 
q " " 'U 

LtltlfL-D,"<ifnTnf1~tl'"~ (individual mobility) LwtJ"mh"L~tJ11~tJ~tl":lJlnnl1 70% LtltlfL-D'U.<if;]'U. 

ltl~"1l::1111tlli~R:IJ 

oY ..J', r ...
ullJl<JJ1L"lffJLU, JJLJfJU/,mnn1• 
JltJ1Y1'b"l'U.e:Jl,,-;i:IJL'Yll1l::Li1'U.tJl'111L:Btl (Farm fluid®) 1i5ml~1'U. 1:400 JltJ1~hL:BEl~1i• 

U'U.h"L1El'U. Quaternary Ammonium Chloride (Q-san ®) 1ie)~T1~1'U. 1:500 JltJ1'111L:BElEltlmru• 
~ ~ .. ®!' • .f "tl~ 1 

n1")~tl'U. nT~~~'YI1" ~~LUtl")'VI.. Chlorosophenol (Dettol ) 'U.ltJ1"JJ1L'11El'Yl '11b'U.m")'Y11LL~~ 'U.n1") 

~tl'U.1iYi"L1ltlfltl1El~'U. LL~::1iLLEl~nmlEltf~1"LL~~ Isopropyl alcohol 7% 

• 

• 
mJ!J~~mJuJjffmejiJ'nfJJ 


LL3.iRm'VIi" ~R:IJ1l::nn rJl tJ'1.tlEl cil'U'DEl "i'u (1tl~ 15) 'VI i"~R:lJ1l::~")1,;)n1")LU,"i~")::'Vdl"

'\ cu '" cu 

18-24 1'U. n113.iniui~';):: rJl tJ,;)ln'D£J"i'urlmj~")"n~l":IJl tlci'Dtl"~~U<;)l,"')l" Ld tl LL3.iRmci"m").rl.... . 
mu 12 itl~lvi' 1l::rJl tJ,;)l n'Dtl" iu<;)1 'U.'YIi":lJ1tl ci~~")"iu~1'U.'VI,x1Vfi'El :lJrr" L~11::1"n1")LL 'Yl".. 
tl"):::IJlrn 1 itlmvi' r\m.~mUn1'Y1'U.~f1~El~LL3.i~mel:IJl'i'tl,,';)::n nrJl m,)11tl1 'U'llEl"f1~ El~~" El ci

"q cu cu 

~ El'U.n~l"'lJ tl"1")"L1tl'U.1~ tJ'Dtl"f1~El~';)::.yhm1:IJR::tl1~ LL~::yhnT'wrn'DEl":IJlLLGf1 tlcil",xEl tJ 

itlmvlnEl'U.lllLL3.i'11~.1'V13.iL,)l~".. 

• 
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• • • 

• • 

• 

m'lliDl'Al'lLLlhmnim1D~LLtl~Lih~ 3 'l::U::, , 
~lJ~r{ 1 :~LL'Ii'Ai~~tnJii~ 12 RiJm~ l.h::lJlm 1.3 iit~ni'lJtr14 LrtD~~lnl14m'l:~rlD~ 

,,-::u::LL'lnd'AlnliDl'Al'll14U~lJlt\4lJlmii14LUjj~~LHu'liDDil'l1nTlD[hofl'tJD~i11 tiD14 LL~::'t'h1iLLli 

., ... ,u~ "'u"" .. ..t 

'II 

ffmil114m14 IJJ~DT;)~::mil ru'Alfl~DilUlmlJDm1.Jrll'A14ilfl~tlil, ~ 

~lJd( 2 'Ai~~HlJ 12 iUil1~ "::L~lJD1'Al,liuliHmLi:l14 2.6 iit~ni'1JI114 Lrttl~"lmh~, 
di11 titl14jjvr~14lm'lil14m'lL ';)1ruLii1.Jtil1J1n~14 m'lL~lJtll'Al'llw1h~d,,::'t'h1ijjn1'lL;)1ruL~1.JlYl 

~ ~ 

... I '1 "'..". flit ... 

'lHl~Yl1 tl tl14 lil Yl LL~::LL 'tJ ~ LL'l~ LlJ tl fl ~ tl il 

",. , .... U ~ d <lu'" "'''''l'''A u''' l~lJ~Y1 3 nEl14flfUlYl 2-3 114 ~iltll'Al'l~~ 'l::lJlmm~'A14~LVitl tl~n14 llJ 'Amil qJ'Al'Hl~ 

LLliHmLiJ14"li14lJ'A i~fl~ Ellil, 

• fI numvil1H11Ll :.hmn)m1ilJ 

LLliHmlwlh~dYhflJv::liEll'Al'lL1.JElf 9906 'm~1.J1';'Yl nil'lIl1Vitll'Al'liill ,jlrllil ~-l, 
Lih~tll'A:'liG"ld1L1v'lU'll'Uil~~ liHl'Ai'1.Jffm~141f (Hfl'lH11 Hm'l::u::D1!rlEl~ LL~::y.jtlvrU1f)

\I tt,,,,,,, " 
flmfh'Yl1~tfl'll'u::1.h::nEl1.Ji1[J tU'lii14Lliutl[Jn11 16 LUtlfL.n14~ L"lJ,J14'liumm11 3 Lt.ltlfL.n14~• 

'" ' , u" '" .. .r '" ' , u" "'.. ..Imn LlJlJlnml 7 L tl'lLIJJUil LL~:: mllJ'lI'14 llJ1J1nml 13 L tl'"HIJJ'I.4Yl (mn~'Yl 5) 

1il t1i11.JffiiLu'I.4rh U~HlJ Ell'Al'liillU'l::n tl1.J~1 [J U~lJ'l.4LL~::'A1tl LittlJ'I.4LL~:: m::IilJ '1.4 
• 'II , , ,-,.. . -.. ... ...... "" .. ,::; 

mnt11 L'A ~tl~ LLfl::'A'ltln1nt11~H.J LLfl::'A'lElmnt11L"lJ U1 mnlJ::Vi'l11 LLa::'A'ltlmmlJ~Yl'Yll'1.4il::1U 

LL~::'A1ElmmlJ~Iil\4'1.4 LL~::'A1Eln1nUl~1J LL~::'A1Elmn~lU ('lin::L'Yll::LU~tln) LL~::'A1tlmn.n LL~::• 
'A1Elmm'luoiilil l1.Jm::iiuJu 'lIT'llViil 'lil11ViilJU u~::'A1tl1u'liiwJil11Viil LL~::'A1tl1.J~1[Jill 

LL~::'A1tlil1vJl~J'1.4 LL~::'A1mruHlt.l::'Ai~ tH~'rlil\h,j14 'U~::'A1Dtlfl::L~Uil U~::'A1tli1,rl1Hl~ 
Jl"l~ LL~::'A1tln1mtlill~ h,ju~'lI' uS1::'A1tlh,jui,rf 'm~mHoD[JlJ'I'lElHI'I'lil ~~::'A1El 

miltl::iJl U H1'ltll'Al'lt1'1.4tllJflmfllVi tll'Al'li,d' Hl"i, .LLfl~L.n[JlJmf1.JElLU'1Ln~tl imnu Ldlrlil 

111:nnHnHl1,uj,m1€JJJt7ilJ 

U11J1mtll'Al'lrl1iu'l::n01.J~lU LLliRmLiu~~nli1u~:: 6.5 ii1~nflJutl.Jli 3 Ll~l 08.00 
• 'II 

14. 10.00 U. LLfl:: 15.00 U. LdElHmL~lJLu14iilli1'1.4~:: 1.5-2.5 ii1~nflJutlJli 2 Llt'll 08.00 '1.4 .• 
LL~:: 10.00 U. 'AiJ~HlJli114t'l:: 1.3 iit~ni'1J1'1.4S1: 1 flfJ n,n 08.00 U. 12 iU~l~'AiJ~HlJ li 
1ua:: 2.6 ii1anflJ Llfll 08.00 '1.4. nO'l.4fl~Oil 1 iUill~ li1ufl: 32 ii1f1nflJ utl"li 3 L1f11 

08.00 U. 10.00 U. LL~:: 15.00 '1.4. ntl'l.4flfltlil 3-4 114 li1'1.4f1:: 2.1 ii1~nf1J U.UJli 2 Llfll 08.00 

u. Ufl:: 14.00 u. 

• 
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• 

• 

n1n ~1[J3J'1f€J.JfI fl €1~ 


1'\.l,hJL~El'\.l,~1~f1J~m~11YlL,rl'HH1~ 3jonElJflflEl~ih.fJ~lJ~ 138 'l1ElJ ('~·tlYl 16) 3jm,)~l

q ~ 

~m~11 eJlJ'I'1ElJ L,r13JlL~1!'JlJm,)f1t'1 El~riEl'\.l,m1Jih~'\.l,~f1flEl~tl1":;lJlru. 1 itl~l~ t~ !'JriEl'\.I.Yl-:U:;~l
q q 

~mL 'lll3Jll'\.l,'l1ElJ fI i'l El~,x'\.l,-:u:;3j m1"L~1tJlJ'l1ElJfI fl El~ tl1":;n El1J~1 tJ rJl tlLLli ~m~ ril'\.l,lJ El El mln'l1ElJ 
q q 

f1i'lEl~ u:n Lfl~yhJLLt'I:;'lJtJ:;Yl El rim Lll '\.l,'l1ElJfI i'lEl~ ~lJ'l1ElJflfl El~~1mil Ltl~l ~lJonElJfli'lEl~~1 LI 
~ 

J1L11 6lhL:BEl Q-san ® trnflElmU'\.l,L1i'll 1 itl~l~ LLi'l:;riEl'\.l,~lLLli~mL'lll 1 1'\.l,-:u:;3jm1"L~.n~lL:ffEl 
q 

• n11rhfl?13Jff!€11~U~!Wn'1f€1.JfI~€1~ 

'l1ElJflt'lEl~{lni'llJm LlJl~~lJflt'lEl1'\.l, 7 LUElfL.n'\.l,~ 1'\.l,m1"~lJ,;):;liJ1U~El-:U-:U11":;-:Uln'l1ElJ 
~ q 

f1i'lEl~1'IK~lJ~ m~Jl m~Ell~THm~m{ln~lJ~1 tJJ1L11~lL:ffmLi'l:;~lElElni.UfI~l11~l'\.l,~Ul 
~ q ~ 

hJL~tl'\.l, "lfElJ1~Ell~11"LLli,;):;~lJ~1 LlJl LI1~l L:BmLt'I:;,r~Lfl~tll~l'HlEln1'IK~lJ~ -:Uln,x'\.l,-:u::3jm1" 

'limJUl1"JhJL~El'\.l,t~m):;'liEllJLL'l1lJhJL~tl'\.l,1'\.l,ff1'\.l,YlL'~w..h"lil1"~Elri L"lf'\.l, ~'\.l,LU'\.l,1" ~1JJ1L~tJ U1:;'1I 
, q 'U 'U , 'U 

vi'n "1i'l"1 ~mnmfw;)::Yl1nl'lLJli.yJ~lL.ffElmlJyf'\.l, LLi'l:;'1IllJ'l1ElnlJlJ~lJ 6) 'lJElJ'l1ElJflt'lEl'1l LLi'l:;Yl1
q 

m1"trn'l1ElJfI i'l El~LU'\.l,L1 i'll 7 1'\.l, LLi'l:;';):;i1~'YllJ L~'\.l,i.lil'lK3jnl'H~'\.l,~l'\.l, 'YllJ L~'\.l,1J1L1 ru.'l1ElJfI i'ltl~ 
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• 

• 

Il I ? , 
18 vrCil~3JbL~::ltl~flrJ1uh"L1m.U~mer)Jl'1fl"yhf)J B• • 

vhf3J C 

yhf)J C i"mjrj ,r"VllCiln"lfu1 Lih.tyhfl),m1"1J'U,lCilLVln1 ~Ll3Jvr'U,i,m11.h::mrn 2.700 LL3J 
'\I .. ct '" q It 

~~Cil~n~mfl'U,1J1~liLLriyhfl)~ml'\.l,L,,1flU1';'Y1 1m"~fl""1Jfl,,yhf)J';)::mj"flflmih~ 3 rJoU,'ij og"LLCii 
,.""" '\J 

• 
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£l::[Ju~1l::t..h::mlUi1tJh~L7tl~~Hll~1~1~ 3 h~L7tl~ LL£l::h~L7£l~~R£lYl-;i'~1~ 2 h~L1£l~ 

'II 

~tln1l1ndll::~h'H7tl~~tl~"'~1f LL~::-X£l~tln1J1im7,r,L~EI (Aleenter) h~L7E1~EI~1Jl~LL1J1JLiJ"
.:.J • 

-;i'~1~ 4 .... ;~ h~L7E1~£l~1Jl~LL1J1J Evaporative cooling system 5n 2 .... a.J ~~LLti.Jdh4 4 -Xtl.J• 
[itw LLI'I::h"L7£l~,m7~1'Yl"LL'(I~-;i1~1~ 1 .... a" ;n~m:::m7Yi''''~tlEI''vhfll ~,rYlnl'lll:LLti"",~

• 'II 

l-Xim1Jll'1tl£lnLn~WI.b[Jtl51J1i",~ fi£l im1Jll'1t..h::~I .... \i';IlI~HlJ (71lJh~L1£l~~m·r~f LLI'I: 

~£l"tl51J1im7J"L:%£l) ~1~1~ 3 ~~ im1Jll'1tl1:~I .... \i1[J~R£l"~1~1~ 3 ~~ U~::iYl11Jll'1tl7::~1 
V.\i1[Jtl~1Jll'1~I~1~ 2 fI~ ~"LL~I'I::V.\i1[J1l:L,r,ltl"LLI'I m7tln1J1i~I"l"h"L1E1"J" 3 tJu~ H1" , ~:d \I 

fI""'""::Uti"l-Xtl7::-;ilt7" L1£l"1~LLii~::[Ju"
'II 

fl"'nh'ru~r"'" 1DUfm1ffl1fllilLL flU• 
h"L1E1~HmHl1'Yl"LL'Yl"Ln"h"L1E1~LiJ" lirm[JnH" .... a"mv.uli1 2 .ff"lJ"i1[Jm::LdEl~, , \I , 

oaI 4.1 ......r .. ....Q"oo .... 

ll"lJ~I"ml" 12.5 LlJ"7 [Jl1 80 Lllm llfl11lJH"1l1n~"fI£lnn" .... ~"m 10 LlJm (m~"lJl"tlEI"
'II• .. tl-J..t 1 .. .. , 1" .. ..11"L1£l~H" 3 LlJm) (1 'Yl 19) ~~ 1"L1tl~ slat ~E1"mYi L~ 7"L1E1"ll:lJfI£lnHm'Yl"LL'Yl"L~"'Lll[J

'II 'II • 

-;il"1" 20 flEln LLI'I::~~ElnHmm1LL'Yl~L~"'~~I"1~ 14 fI£ln flElnHm'Yl"U'Yl"L~"'L~tJii'lJ~Ir,}nl1"
• 'II • 

.t tl ...,.
4.3 Lllm tJ11 8 Lllm LL~:"lJEl1JflElnH~ 1 LlJm ":Ll'ltJ",m7 7:111m 20 m/fl£ln L~LLYlI'I::fI£ln": 

'II • 

~":"rn-XEl''''''1LL1J1Jil,,t~ll1i 1 LfI~EI" LLI'I:rn-XJ"LL1J1J il~t"lJ1i 2 911 mlnHm'Yl"LL'Yl~L~",~ii
• 'II 

'" .t ... , . 
"lJ~I"ml" 2 LlJm tJ11 2 Lllm LLfl::"lJEl1JflElnH" 1 LllYl1 ll:Ll'ltJ"Hmfl£lnl'l: 1 fl1 L~LL"~:~Elm: 

'II • 

ii":~rn-X£lI""'7LL1J1Jil,,t~ll1i 1 LfI~tl" UI'I::ril~J"LL1J1JilYll"lJ"'YI 1 911 m7Yilf11111H::E11" 

t1~L1tlW;}::'Yln1"L1~ILil-Lii" 1"[J"::iimni'f11'llH:E1'''flElnl,,tJn17m'Y1lJ~~~LLI'I:liJ''LL7~i~
• 'II 

H"~YI,r,5mtl1J Hl~hin"h" L1E1"iin11liJ',~YI'lri~"Hm.hnl-X~"'\.tlflllJT1"1:1J1[JJ'I,r,~
'II • 

h" L1tl" LLfl ::iin17liJ',[Jl"liw1tl a"Yi'Ut7" L7E1"L n"tl7:~I'YlnEllYifl rr LitEl";'lniiT7" L1E1'U,hWl1J• 

• 
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• 

., 
€J1Y1 TnL~!'lhffn nn,;m~1ttnu• 
&mnfll'Yl'fiLL'Yl'U.1ifuemnmJ'fi (5Eln lYJ'I!fl'l1ii'fiL2J'fi Ll.mf 592 S) ~\lijm\4fh'Yll\ll11'l1'U.::: 

... 1. I '" >'I ... d 1 J' A'" ~" ..flEl lJ1'fi'U. :::17.5 % ~'UJ'U.:::3 % L£JEl £J .:=.6 % LLfl:::fl113J'l1" .:=.13 % l1ml1~YlEllYll1 ';):::3JEllYll1 

1i Hm1in'U.L~3J~'fifW'fi L1 fll 1'fi £JhiEllYll1fl\l1'U.ri1iEllYl11LLUU a'fi 1 "3J1i1 iij'fifl El'fi LLfl:::1il11';) HElU• 
U13J1ru.1'U.fl::: 2 flf\l L'lll-Lfi'U. Jlffii Hmn"LU'U.Jl1J1mfl"llEl\lvhf3JitliHl'U.'Yll\l~1i"buuu• 
aIil1'U.~1i 

• 

• 
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• 

1fl-rrU AD d1u live vaccine "JJEh'l1J1,;''YI Fort Dodge Animal Health Ltd. 1fl-rrU FMD 

"JJe:h'lm~1.J\lIi(irf ~7€l "JJ€l,'J1J1,;''YI Merial 1fl-rrU SF Liiu modified live vaccine "JJ€l"1J1,;''YI Fort, 
Dodge Animal Health Ltd. 1fl-rrU MH (Suvaxyn Respifend MH. Fort Dodge Animal Health 

Ltd.) 

, IV" Q!" .J" 
W€JWU~ !!~::nTWil1lJ3JU1'"1f€J 

h,'JL7€luvl€l~m;)::li1::1J1Jm·nir.J"LL1J1J Evaporative cooling system (EVAP) ii"JJU1~• • 
, 

1 0.5x62.5 ~111" L~~1 ~ ;"mLUULL1J1J~,ht1.ffUL~U1 11"i11uLL'.nfi\ll~::1U€l €ln-(1)::1U(1) n f..J,"" 

rfUilWlll"yf" 2 il'1-t,;)::LU'l-tfl€l'l-tn11il~" 80 L'IJ'I-t~iL~m 1ii€l;)lmr'l-t;)::LU'I-t Polyethylene ~"JJ11Yi1J 
.. .t d .. .¥ 

'U 1 .........::... .d.t 
"JJ""JJ'I-t;)1~L~~1'1-t'IJ"~ml~~";)ln~'l-tfl€ln 2.20 L~m (1)r.Jf..J'I-t"~1~"JJ1"m 2 ~1'1-t~lm1m~€l~"JJ'I-t 

'U 

~,'J1~1~ r.J1i1€ln il'1-t~,xlh" L1€l'l-tiinT!1.J1::unc;l1~~r'ilml~Lij'l-t;)ln cooling pad 1~ r.J1i(1)l"lil r.J, , 
~~l~qjn'l1ii~~'l-tl 3 .ff~ ~"LLIiit'l::.ff'l-t;)::vil"n~ 25 L'IJ~~h~1il1 LLt'l::ii fogger rllii€l;)lnYi€l~l-rr LU'I-t 

€l1.Jmruulil,rl€lr.jil'l-t~,xl"JJtl"lill"lilr.J~t'll~qjn ~'l-tl-m1tl'l-tLu'I-t~wih~'I-t(1)11i';~1l'l-t ilWlll" 
, 'U 

h"L1€l'l-t;)::ii1.J1:::(1)'YIl"L-lll 1 1.J1:::1il ~"1J1L1m~,xl'Yll"L-lll;)::d1'1-tmitll~ldLiJ~"JJ€l"vl€l~m mr.Jl'1-t 
'U 'U • 

h"L7€l'l-tiifl€lnvl€lw'l-tTI"JJ'l-tl~ 2.5x2.5 (1)111" L~<i11 ~" 1.5 L~<i11 ~lm'l-t 66 fl €ln LLt'l:::iivl€lw'l-tTI 
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(AD) ~~v::ii0171t1oiiuLLuutI'Vi7lJrln 4 L~ElU l"ulflojjuJEl~nuht1LLfl::thnufl:Lri1Lih)[j';)::fh11.4.. . 
L~ElU llnnt1ll 'Vit)1:t111f1lJ LLa::nUU1[.JU H1ulflojjuJEl~nuhm~1:tH~"llU1L iiuJ./\I:rh1uL~t)U 

• 

• 
iiUlt1ll mn!)lt1ll LLfI::'Vit)fI~01[.Ju ~mnElUt1flElfl'Vld~itlm~,;)::l'hm7UflulL~£lrilU'ViUl~ 
111uu£JnLLfl::111[.Jlu1"u1iul Dectomax® (Ooramection 1%) uEln-;JlndEJ~irh.l'mmllnT'H,jH1JUl 
tilU''''Wl~fl~1UEll'Vl11L~ElrilU'Vi [.J1R5nii1 [.J ii011,.hmlllH:£llfl1'm1£lu1flunTm1U £l,;),;)11:Hm 

l1nlulua: 3 L1f11 LLfl:v::iin11f1lm1lJH::Ellilvfuh~L1£lU1flu1iJlu"th~lud'ulu HmclmlEl.J 

';):l~ii.J017f1lmllJH::Ell"ElllJlil1ud'u1u LLa:-;):iimw~uJ1ul~lL:fm~'tJm~fl:: 1 t1f" 

m1~1J~rit)" 


111U1 u·,·hfll';)::lliiim.Jmfl41 ~011m1';)riEl~U9l-;)::1"l!1~0119171,;)011niuH"LL l1U l"u';)::
• 
m1\1fl Ellu1::LWfI'lJEl~HmclllriEl~11iian1:tm::u1lJLLfl~ ufI:iiJ..uii£lnL'VIiiElUil ElUL UUH,1'Vl1Ellli til.. . . 
'Viuan1:tm:i.Jmh1riv::9iElULLliHmL,jlLtI1um~WElHmnlLLliHm[juti~LLHil~"hiinTmauHfl 

Liiflifu LLliHmllii~riEl.J';)::f11011£Jl[.JuliHmLtlL1'IfEl.J Hl'Vl1U~HllufI:fhm1~HllLiiullil £lltl 

m1V""'~m1h"'1t)UAlW~ 


Ell'V1l1th'VI1ULLliHml,jEll"'11LiifltnL~~7t1"El~U1';l1n"llU1Ell'Vll"'Hill h 1m 967 ~"ii
. 	 .. . 
a1u1.h::nElu'lJEl~11.1.,.9i1.4Llilt£l [.Jn11 16% Ell'Vll1L~un"thwru fln tim';): 1 iEll,.,11LiJfl a-u1';)11.1" . 	 ., 
'lJEl~U1';l1n"l!U1Ell'Vll1iill (Ln1m 505 UflfI) ';~iiri1U1.h:nElu"El"hhiiuW14ElUnil 20% Ufl:• 

• 	 'l'llJTuLli14El£mil 4% O111~Ell'Vl17UliHm hrrUfl:: 2 fI-r" L1tn 7.30 u. Ufl: 16.00 u. uliHm~ 
L~llL'lil1J11Uh"L1£lUflfI£l,)";):flflU1ll1fl4£l1'Vlln1"i~fl" 1UHmH11,;):1~i1 fI:U1:1J1 04 1.2• 
"1 .....t 	 1 1 " 1.1 ... -1 ""'..t • ""' 1 " n flmll/llEl UtimU1.J\I: ,.,£l1,.,11 1:ll1tl4f11f1:: 1.5 n flmll/J./El Ulltm1'Vlfl"t1flElm:: 'Vlnu 

Ell'V1l"'UUULi1lJ~ lUU9lfl::ifEl,,:1~£l1'Vll1 2 1ElU 1~1ElUfI:t11:lJltl4 1 ii1fln1lJ t11uliHmnU'Vlllfl• 
7ElU9lElLuv::Liill1iEin v::l'VlnuEll'Vll'nh'Vl~nL\l,~U 4.0 iilf1n1J.//1U111u1u 1 HUfll~'Vla"t1f1Elfl 
O111~Ell"'11L~un~ ~::L~lJl~El1"'11L~un~uriflnRmL~ElEllutl1:1J1tl4 4-5 ill. L~El~,,:1~flnLm1 

'WI ,. 	 " " 

'Vl""'flnUEll,.,11Liifl1fl[.Jv:1~Ell"'lTYifl:l4ElUU9l'i:l~uEl[.JfI-r" 1uuliRm 2 itlfll~'VI ;"flflElYl1~if1ojju• 
SF LLfl::t1w7ll1f1iiiu AD LLfl:: FMO l1n 4 LiiElu luflnRmiurl'VI£hullv::1~it1.nu MH Lillrl 1 

" 	 ... 1 

1uLLliHmv::iim11~U1L~Elmnn1:t1UliHn,..;!J1[.JUfI:u)jHn1'Vla"'flflElfl LiLLri LLliHn1'Vla.J .. .... .. 
flflEl"'l1ni1,,:1~ Amoxycilin (NAOMOX LAIl) 20 ijfl~~m nJ./nu Oxytocin 20 IU LLfI:: [.Jlf1'"• 

• 	
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• • 

•• • 

• 
Li (NOVACIN®) 10 ij~iiiiil'" nilL"lilni1lJ ci1-lv::li 2 n~1iiiliiElnu (L,r1-LaU-~1r.JL[jU-L,n) LL1i 

Rm~~1[Jv:;1~tJl~il'l"li (NOVACIN®) 10 ij~ii~m i1lJnU Lmh~-l (Aminoject®)LL~:: liJ1Ln~EI 
L"lil~~El9lLaEl9l~1 thwrULL1i~m~iiu""t1J~1L.r1UlJDnLRUv::L.rfu[J1LLnU191 (NOVACIN®) 10 

ij~fH~m i1lJnU tJ1~ilm",DnLR1.I (Dexamethazone) nilL"liln~lJLL~:;1~J'1LnaElLil~~ElilLaD9I~1• 
~nRmlu1U~U1UlJLL~::1U"lJUU1tJ'luh-lL1ElUElU1J1~v::'l.rfutJlun.:a1U:: 
\I , 

(Cefotax-20®) 11t:.J 

ij~~~m U9IL-nlnillJ 

11~L1E1Ut'l~ E191v:;iinTn91~tJlJ'IHl~t'l~ r.JilL~L~tJ~l'4 E1ii r.JLL1iRm~Li1t'l~Clfl iim.,.i1~'ti1m1lJ• 
R:;E1191'I!E1~t'ltHl9l191tJH\huili1~u1nm~u slat 1~R:;El1il i1~ii"wl'I!il1'ly.j (NaOH) LL~:;~ui1tJ 
,i',rn..hL:Br.J ~;~v1mfuwnt'lElnU1UU"':;lJ1m 1 ftiJil1~nr.Juv:;\t1LL1iHmi11~1iLi11U'I!r.J~fl~r.Jil• 

• I" ...., • ~. 1 L~ .,
r.Jummnn~nRm lJm1~1~Yl1m1lJH:;El1ilm~nn m:;RElU"'r.J~~U LL~:;m1vRClU11 nnn "l! ~il. .. . ..1 

~1E1'1inilum.,.1"11~1u LL~:;H1lJ1"'O-;lil~1'liiWufi~LL1iRmfl~Elil~n LujRmffinim1JTh~u9It'l~El91. .. . 
• v::\tlLi1H'I!El-lt'l~E191nElUnl~U9Im"'fl~ElilU"'::lJ1m 7 1U Ldml1tJ 15 itlm~ LvJEll~LL1iHm.. .. 

.1'" ... ., ... .,j !'I • "I'" .. .1..1. 1 ..I • ....
u"jU911L"lnnuYl EI tJ L~lJ LlJ Ln9lv1nm1lJ LmtJilv1 n m"jLu ~ [JULLu ~~YlEl [J"lJm:;fl~ El9I L~ ilm"j-l1 [Jil EI.. .. 
m1-;l9lm.,.nuLL1i Hmffini fl ~ ElG'l rnLL~:;El\Jmru"l11 [J fI ~D9I l'4,rn.nW;):;Lil1[J lJDUmnt"li1 [Jt'l ~Hl9l1U 

... ..1. ~ ~ ~ .... 1 ".T · ~ . 'l•.1 1 . :
mmYlLLlJHmUUfl~EI,l[J1n '!r-lLmD-llJElu.,.::nElumtJ J.4t1tJl'lJ1L"l!r.J HU H1tJ n U~::0191 Rm. .. 

LdDlnifl~El9ILL1iHm';J::iiD1m.,.m:;1um:;11tJ El1U1:;Ll'4f1U1lJ Li1UlJU1lJ1il nElUfI~Elil• 
, .-II Ie..,". ..,.r. ~ - ... 

LLlJHmv:;Ur.JUU~::lJr.Jlm"'LU-lLm~Ylr.J~ LlJElLLlJHmfl~r.Jil~n ~L~tJ-l';J:;Yl1m"j L"l!91m~nRm9l1[J 
~ ~ ~ ~ ~, 

m:;HElU i1~u1nl~~nHn~1[JhR:;mn ~rntJ1lJ'til1~~nRmr.JuDuLL~:;nUUlJ,i',L~~D-l'tiiL71" , "1 , 
..I 1 . ~ . ..t ., "I. 1- ~1"1 ••1 .dYlH9I U"j:;~11-lU';J:;U1m-lnn m::Rr.JU"'r.J-l~U LL~:: Lnnn L"lJ1 Lu9l9l9l-l U'!rD-lt'l~r.J9I LlJr.J~nfl~D9I. .. 
r.JElnlJ1~lJ9ILLi1rrL~[J-l'ti1m"j~nH1tJR:;iir.Jii1tJ'l~lJLL~::i9l191tJt'l~L~aD L1U1:;lJlm 1 d'1 LL~:;LL.rlJ.. .. 
LL~~i1[JYi~Lvr.Jf'lEllE1iiU 

u1iRn~fl~El9l~n~lJ9Iui1';J:;i-lLnill'4U'hihnElElnlJ1 U1L1mR11UtJU '1iD1m"'LU~ U~:;. .. . 

J1~tJ9ILiiU rrL~[J~v:;1~[J1~iI Amoxycillin 20 ij~~ail'" (1.50 ij~anflJ/ij~a~iI"j) [J1UnDnLRU. .. 

~ 

• Dipyrone 10 ij~aiiil"j (0.6 ij~iinflJ/ij~iiiiil"') Oxytocin "lJU1i1 20 IU LL~::1,nijuU1"j~ 2 t'lf~ t11• 
fl~El9lL"I11v::1~ilElUL,r1u~::Dnt'l.f-l1Uil ElULUU t11t'l~ ElilLUU';J:;1~tJ11UilElULUULL~::ilDUL"111 Dn1U 

~\t~ 1,r\hi1~'ti1m1lJR:;El1i1i1u1nmri1tJ u~::Li1UlJ"lJD~u1iRml~R::Elli1 ~nRm~'l.rfum.,.iil. .. . 
H1tJR:;iiElU~1v::U~El[Jl~9191ulJ191 [JL1il'4 tJl [JllJLi1 'hhun1u u~mJl~u1iRm u~::~nRmEl[j 

\I , '" \I 

L~UU") m.,.unbu"'nl~1LL1iRmt'l~ElYltJ1n191ui-lLnilL.rv1nu1iRmv::ihl1m"'Lu~ Ln1-lriEl~ J1Liiu.t; • • 

LL9i'l1iiim"jfl~EliI~nu1uLuwti11lJ~ iil1u1~';J::LLnubm.,.t'l~DiltJ1n191um"juil Oxytoxin "lJU1i1 20.. 
IU L~D"Ih [Jfl~DYl t11~Yl'hJLL~1u1uLilu,r11lJ~ui1rJ~'l1ifl~ElYlv::'ti1m"j,h3"1i1 [JfI~ ElilU~::1~ 
J1Ln~DvhiilJ LLfl mcii[JlJ LL~::Jlil1 ~n ~1t'l R .. 

~nRmLL.,.nfl~D9Iv:;L.ri'um,. il9lR1[JH:;~D LL~::U9I1i1ilL~~n (Iron dextran) U1lJ1m 200 .. . . 
_A __ A _ -x"" "" .... _ C'_C' 

lJ~~mlJ/m LlJElD1tJ 2 11.4 v:;onililL"lJfJ1 ilil~l~ ilYlLUEl~ LL~::l'4Uil1tJmL,;)D'" fl9l~nRmLLtJn 
"" \I " , 

ill lJ"lJ1.41 Yl i1 LLi1LLu~1~LL1iRmL~[J~ LdmJ1[J 4-5 1....U ~nRmLl'4f1rr';)::'lifum,.YlElu JDUU1 .. .. \I"" 
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• 
fn1!t1hmj~ (Bicox ®) LLfI:L~1I1iEn~l'H~un" Lrlmnu 22-23 1'" ';)::nn~U1,"1If1m"m {t9l1f1.n," 

'I \I" " 

MH Liill~ 1 LU~:U1Uiiii1,"::cl'1u~na-n'Wll1h"L~El,"El,"1J1~~~"~[]1,"1I 1 1'"i.J \f , , 

n11Cl1uei1n "R~nTruunmm,fj~"~~mlJ., 
m7cl'1u ~.hn (cross-fostering) ';11'"1'"~~El"~~"fI~Elfllflum7,hana-mYlflflElilvrlEllln,"., . 

lI1l·hm7~ilLL1.i"~nmll"1J,"191~1L~n-l~fli LytElli~na-n71,"mElnL~[nn'"~tI,"191lnaLfiu-ln," LL~1" .~" , 
. "I.ll ... '.J' l' ,.....1 1 ... .J'·1 "iJ...,
,"1f1n~n7 LlJ ~LLlIa-mLflU" 9IULLlIa-11 LLfI:UlI't1El"'t1 8-9 ;):: ~Lflu"anu7::J.J1Cl4 1 a- il1~ LL9I~n" , , "" 
a-m 1 ,"mElnrJ" n"1J,"1~LL9I mh"n,";)::~"am11L~nElElnLuliLLJ.l~m~vi"fla El911~J.lL~U" R1,"fln~m , "" . " " 
rj ti El,"LLEll'l1ElYim7;)::';1a1 tiff". 1 WIi1" 91 D,"L tJ,""1J El "LL9i a:1"'," im1J1a~:a,,'liElll ~-;i1,"1,"fIn L n~., .. 
LL~::-;i1,"1,"fln911 V1'"71 tI"1,"m7f1 fI El911 ,"LL9ia::1," ua:nV"1,"m7f1f1 ElilU7:-;i1ium~.. 
u7::nElui1t1'liElllfl "lfilnl'n.j~9I LUEl1LLJ.ltm7 ~1~"'Uri'El" 1,"~flaElm7El" ~1,"1,"anflaEl~J"~1I~

" "" " 

• 
A'" d .1 ....I ... ..I • - • 
\l1,"1,"L~tI~1t1LL7mmD~ 'I!"u7::nElU~1Vfln~n7't1~1 tilL 7nflaD9I 2J2J1I anD El,"LLEl/Vin17 ;)1'"1'"., . ., 

.aI.aI.- !'.... !'.... ~ t........ I ..4 I 


flnll"lf191 ,"1'V1,"m111 '\.I.1~,"nLu~tI~ElIfl1 "1JElll~m7mVnEl,"~V1,"1I 'I!"LLU-J~L'VI';lm7mtl .. .. I . 
ElElnLUt4 LLJ.l"U El~,"lI 'I!U~tlll -lltl1J1l1 ri'El"L~tI U"ru'VI1"::UU't11JL~,"'VI1t1h 1.hV'VI1tllmll., .. 

mnlllhtUl 

';1m7~ U1,"lIan~m~El1t1U7::1I1 Cl4 22-23 1'" 1,"1,"~';1m,,~u1,"1I;)::';1m1ii9l1f1.n,"... . 
Mycoplasma hyopneumomiae 2 ijfl~~mL'li1na111LUtlufI::tnuBii1,":: Cefotax-20® 1 ija~nfll 
(cefotaxime sodium 20.000,000 mcg.) LLfl::';1m,.,r1,t,'VI14nfln~m~[h,"1I lflmi1'V114mma-m 

" " " " 
'VIU1,"lILu~ tl/mEln U1::1I1Cl4 7-8 Yl1 UfiEl mm~mrjYhm1"'Vlti1,"1I1i Elul,"'I!El"fI~ ElflLilu... . ., 
7:tI::L1~1 24 ,r1111J ua1';1m1iiiltl1UB';1'U.:5n 1 Liill (cefotaxime sodium 20,000,000 

meg.) riEl'"';1m7i1tl,"~n~mflJrih"L~tl'"tl,"U1~ LLJ.l~mnn~U1,"2Jlil[J';lm7~il tll~17LLJ.l~m 1 
'" 4j '\I 1: "\I , 

iftllWrf1"L il"1J El"1,"rj';1m1"'Vl ul,"1I1iL~~tlU7:1I1m 1.5 fl1flnfll/Yl1 ua:,h.Ja-1V;)::';lnl'l'~LLJ.l 
• a-n1"'VlUl,"lILUrJ-Jh"L1tl,"~~1I9iElLU• 

yhfJJ 0 

wlfll D i.Jtltl'1," i"~1ilunllU Li1,"vhflltl,"1il 3.500 uJ.l i..lElUU,"LdElYl U7::2J1Cl4 800.,. ,. 
H ~m;m:"1JD-JW1fll~m7~~il~mLLJ.lvr,"1f GP PS LLfl::~nnJ," u1.i.Jh.JL1El,"Lil,"'VI,bm.l~lILiitill1:" , , 

h"L1El,"~~2Jer2Jri'El.J h"L1El,"flflElfl hH1El,"D,"U1fl h"L1El,"'tJ'" Rn7a-11't1t1U't1'" LLfl::h"L1tl'U. , "" , 
.aI ..... II1II ~ 

"1J1VRn7 1I7::uum7m;)YI'tJEl.JLRtlLLUU BIOGAS 't1LLUU COVER LAGOON• 
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• • 

• •• 
• • 

•• • 

•• • 
• • 

• m1,,"'~m1fm1lf1lrJ~UrJ'U• 
h,1L1tll4RmR11'YlilLL'Yll4Lill4h,1L7m.~~i,1fI1,r1~i1,1,fl4 dlwl::uu£lil (EVAP) nl'Hl1UfUJ 

El1mfl1l1[J1l41.h::nElu~1[J~ilfnJ'lJl41il 48 d'1 -,i1l41l4 4 i1 1l4h,1L1Ell4 B15 LL~:: B16 ~iI~)J 
'IJl41il 50 d'1 -,i1l41l4 6 ;1 1l4h,1L1Ell4 B17 tlrn~nOl'l1u1w;)::muf'I)J1~Elu1wrl1,1 26-30 El,1fl1 

'I " 'I ~ 

L'I1~L.jjU~ LL~::lh~l4ilnl'~l11,11l4'IJ£l,1Yi"'il~)J1ilU~ln£l rn~1101l1 [J1l4~ln11 26 £l,1fl1L'I1m.jj[J~Yi"'il
• OJ 

fl)J';)::l'i1,11'U 2 ;1 £lrn~110)J1nn11 30 £l,1fl1L'I1~LoD[JR~"~)Jl'i1,11l4 4 ;1 f'lElnfh~-wl.l'U 
• OJ OJ 

h,1L1Ell4 B15 LLfl:: B16 d:ll4h,1L1£lwrlfu~m~l4i£l1[J 9-10 il.li11~ ~~J1~"nil)J1nn11'Y\1El 
Lri1nu 24 nhmf)J ,;)Inh,1L1Ell4Rm£ll4U1~ 111U1 l4 h,1L1£l'UB 15 LLfl:: B 16 ';)::iif'lElnUElULL[Jmt[J,1 

Rm~cl'lum,;)lnIHL1£l'UEl'UU1~')1'U1'U 26 LL~:: 22 f'I£ln (1)Jl'm';)~nRml~f'lEln~:: 25 i1 LL~~:: .... .... .. 
.. 1.\ .. ..~ .r .\ 

f'I£ln)J'IJ'U1il iI[Ju7::mrnn11,1 4 L)Jfl1 [J11 6 LL~:: 9 L)JfI1 LL~::)J71R,1,;)lnYi'UlJ7::mm 80 
OJ 

L'I1'U~L)Jm 1'ULL~fl::f'lElm::l.l1::nElUll.l~1[Jn,1El1~11mj~~lf'1Eln ~UJ1 4 i1 LLfl::i1)JJ1~;,1f'I£ln
OJ • 

'IJl41i11il[J1.l7::mrnnl1,1 1 L)Jil7 [J11 5-6 L)JfI1• ... ."1 1 ... ..I... "'u .-.t "1.\ ..1 .. :- ......11,1L1El'U B17 Lu'U 1,1t1Ell4'Yl7URn1R11El1[J 22-23 R "1~ 'IJ'U Lu 'Yl)J'U1V!'Unm 80-100 

ii1flnf)J fU)J1,;)lnh,1L71.Jt.L B 15 LL~~ B 16 1'l1[J1 l4h,1L7Ell4l11r11LLYi,1rf'ULUl4 2 ~~ ,;]::~f'lElnUEl[J. .
.r.i' .r .i' ... .... ... 

LL[Jm~U,1RmH,1~:: 16 f'ltln L~[J,1RmR11'YlilLL'Yll4H,1~:: 12 f'lEln f'lEln~:: 5-7 m11)JnUlL)J,m7f'1il 
~ .... cIII .J ... ..r I .... ~_.... I 

mflEln~:: 1 m Eln 4 f'lEln'Y1LV!~El,;)::L~[J,1Yi£lRmf'lil'Yl,1~~UnUf'lElnRmRll'YlilLL'Y1'UEl[J1,1mm::R)J 

Li4Elh1'Unl'liln';)LoUflm1LUl4i,,'IJ El,1 RmR11 LL~~::f'lEln~'IJ'U1i11il[J1.l7::mrnn11,1 4.5 L)Jm [J11
• 

6 L)Jm LL~::~.f1~,1'l1n~l41.l'-:;)J1m 80 L'I1l4iiL)Jil7 bLLii~::f'lEln';)::1.l7::n£lull.l~1[Jn,1EllV!17ElU
OJ OJ 

~ltlflEln ~1Jl.h 4 ;1 LL~::il)JJ1V!i,1f'I£ln'IJl41"1i1[J1.l1::)Jlrnnl1,1 1 L)JfI1[Jl1iimrtEl,1n'U"~ElilJ,1• 

1'14h,1L1Ell4 B 15 LL~:: B 16 ii111J1~';)::l11n17flil.,.rl4iRm'YlilLL'Y1'ULYiflrS Ufl::L YiflLii[J,;)ln 
• , OJ 

17,1 L1 El'URmEll4U1 fl'Yl n L ,hl'UflnfriEl'UYi~::l11n11'1Jl4cl'1 [J Rm)J11".,1 L 1El'URm'Ylil U Yl'U1'UL,hl'U 
II!, 'I 'I" .... 

il,1fI17 LL~::i'ULR1f 1il[J,;)::L~[J,1Rn-m-'Uinilu 'Yl'U'U1l4 12 ;l.lill~';)'Un,-:;,r.JRm~Ell[J~ 22 il.l~n~ .. .. .. .. 

• V!1El~J1V!"n 80-100 n1flnf)J~,1cl'luRmLl.lLif[J,1iiElr:h,1L1El'U B17 LV:Elm~nnumj~mLLfl::l11. . , 

nTm1::~'UUL'l=m1ilnim1LiJ'Utffl• 
im1J1fl';)::rhm7flilvr'Ui~nn1t1u'Y1l4~~El1U~ 22 il.li11~ J-m"n 80-100 fn~nfml1n, , . 

h~L1Ell4 B15 ~1 B16 cl'1[JLl.lLifu,1YI11,1L1£ll4 B17 l41l4 6 il.lil1~ 1~£l1~11Rnn1ilLL'Yll4~1[J, 
.J.J" .., ~ ........ " ~ 


tl1V!11~mull~m~m1tl,1 (~m 3) flEWYl1::[J::L1fll'YlUHJ,1~m';)::)Jm1i1n,;)L"1Jf'lRilYln1l4L"1J1-L[Jl4 
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• 

• • 

• • 

• 

• • 

• 
nfll 5.30 LLfl:: 16.00 '". 1f1[Jm1tl~E1[J~mm",flflif~Lii,"~1'"Yt.xlf1£ln i~LnflflViqiim111"IJu,ltm1. .,. 
~1Y1Ufffl"uunLLfl::";JflU,"rin 1f1[Jffm-;):: 1 ~fl1ll1 ff,"hlRn1LVif'l~Lrl£1nflYt i~Rm";J:: u,";i~.. ..,." 

~lnm1m~";JiflYtlnVilJilffmLi],"iflfrf~YI 2 ";J::lhm1~ffl/\hn1l1Lfi[JlIYti~";Jlnm1";J•":1 ..t '" '" 1'" . ..r ~ .... .r •Vill 12 "111 1I,lLViuH71"fI1ll1Vi1ull YtLLnffmff"nn£l,""I.I'"7lJn11~RlI";J1,l 'I1"m1~HlI,"fI11";J::rn• 
Yti~";Jlnr1Hml~1lJm1fh1f1.n,"mlJrJni1U~1£ltil~.xf)[J 1 rnYiilu Yti~";Jlnn11Li],"iflflf~YI 2 

LL~1HmH1'YlflLLfl,"Ylihh,~ltn 105 i11fln1l/'if," ltl l"1.13T,"i'"Yti~lIlnnil 12 LLfl:: . ADG lIlnnil• 
800 nill ";J::rlnul[JltlhH1El'"~ftll LLfl::DlI"E1~1,",rl1~tl1::lIlmm1Li],"iflfli,Yl3., . 

~ 

nTHmm1,",nTw,mn?~Wnu 

n11mmftmHl11iu)jffmflflif" 1 ;1 ,r~nllnlJffmH11'YlflLLfl," 5-7 ;1 1,"LL~fl::flEln, ~" " 
Yt;"";JlnUl[JffmH11'YlflLL'Yl,"L,rll/1LL~1tl1::lIlm 1 E1ltiflUL ~El1iffmij1)n~lIn,"~uh"ViTfb111ft 

'I " "''' 

• 1,"LL~~::iufll\h::fhn11Ytll,"L1[J,"Ltl~[J,"u)jRmflflif~ L~u1~Li1f1f11ll1Yt~lnYt"n[J1,"n~ lIffm 
".. 41 .. 

LL~::';)::ijm1~lIffmlllL,;)1::L~uflm1';)Ytl1)ii~lIn,"~Elh" y:; Ellf £llf Ltlff L1j,"U1::~1'Ylm~u,",;)ln .. " ". , " 
ffml,"h"L1u," 817 r11~i!J1)n~lIn,"h"1I"1";JlnnT"L~[J~ffnTnl/nW;nnh"L1tl,"tl,"lJ1fl ijm1.. ,. " , " 
m1,;)L~ tlflL~El,"fl:: 2 "f~ L~EHU,"n11U,"[J"',"1::.JlJ1)n~lIn,",r:ijfl1111f1n~tl~l/1nr1fffl 1u1LLmll ,. " ,. " 
... .. ... •• 1 .. .I1 
1"'I1,"u~::m1";Jfln11ffmftlTnl111 LLftfl~ ,"i11T1~'Yl 8• 

22 ';~J1Ytltn 1f11"1.13T,"i'"Yti~ 
®

23 til[JVil~ 8imectin 

24 SF + AR Fortdoge IPfizer 

25 FMD + AD mlluf'I ifll/Fortdoge 

26 PPV 

27 SF + AR Fortdoge IPfizer 

28 FMD + AD mlltlf'lifll/Fortdoge• 
29 PPV 

30 ,r"~lYtltn 1f11"1.13T,"i'"Yti~ 

n11hriJl~11ffm,rrmfl"nu• 
tm1H11'YlflU'Yl,"";J::flnfl1lJ"1IY;,"1~El[J1,"1::~lJ 3-3.2 riEl,"~HlI m1";JfttllJn11Li],"iflLL~1 
" ,." 'II " 

u,"rinH h"L7El,"'YlflU'Yl,"";J::if)~~"Rn1l1l1~ritl,"Lu,"ifi 3-14 1'" Hm'hJL"mi],"iflill1~lL,rl 
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• 
h-3L1El"~ffll ~ffll1"nl'lLU"Ril,rf-3~ 3 nElUnl'l~ffll 14 1u l~tllVll'lnULiill~ 3-4 fi1~nfll 1ilU 

1" .I.J' • .... 1 1 1 ' , ....J'.t ..."lfEllVll'lffm 2 (LL~LfW-3~n) fI1UflllLL~::nT;)il 'lfl"l/L'ltl" Uffm il[JnlWmU1LLYlfliln nl'lLVlUl 
" "" III 

.t .... 1 .... 1.1" "" .......
fI1Uflllt'lfl t! tlmlnL'tftlllU flVi~lfflll UA::UUflYIL'l[JumllU1n ~ElUViElffmElElnLViElm1,;)ffm'\.4, . 
::.. ~ ~ !"' ..... ~ ..I.., .. _ .... 

A:: 2 m-3 mm~ff1JL"lflLLA::LU'\.4 EllU'\.41LLllffn'l1'\.4~:: 2 m-3 ffmff11Y1L"l/111lLn" 20 1'\.4 Uil[J1U11-3" , 
Uliffmff11~ilnfll-3L2.iLU'\.4Rillllnn''h 28 -1U iim'lm::wi"LV:El1~LU"iil1ilU~lifu'lClm::wi'\.4 thh,i, " 
LU"Ril111[J1" 35 1" m::wi"tYlUUilUEl'flllU PG600® 1 fl-r-3 Vl1El 2 fl~ Vli-3,;)lntf"t11Llidl"Ril, 
... oA -~- ... ... !'A,.d 
Elm:;~l1LU Unl'lflilYl-3Y1U YI ffmffl111'\.41Yllltl Ul-3LilllYl , 

riEl"L-lllt! nu1i-31"1u17-3 L1tl"ffmff11~::wiEl-3,jllL,;,1"Dl-3,llUl Farm f1uid® ~,;)::';lm1:..I , , 

Ltl~[J\mn1" LLii~::h"L1ElW;)::iiflU-31"fltlUflLLAtl'l::,h 1 fJ'\.4 LLA::ij;m1J1~tl'l::,hh"L1ElUffm , " , 
YlflLLYI'\.4 1 fl'\.4 n';)m'llltl1:;,h1'\.4 fiElm11~tllVtl'llwlh"L1Al 05.30 09.00 13.00 LL~:: 16.00 " . 

.. 1... .t..l -'" ::: 1 ' 1·" ....Ell';lllnl'l VltllVll'llltlYl 5 Lu'l.4Ul"m" unAl 19.30 U. LLflA:: 'l"L1ElU';l:;llnl1n1lilllAffm1'1.4A:" , 
3 flf-3 LU~[J"til[J,l11Ui1ll,l1 LL~:th~~'\.4flElnYln1"LLill"-rl1"'1 flVlUl1';)::';11'\.4Ll'\.41'\.4 lilu,ll~• , " 
l-nil"h"L1tl"LL~:;Liilli1lJ,l11J1,;)lnff1:,l1-ll1"h"L1El" tb",llm~ffmn"lll,;)lntim·rmi,"l/'I.4lil, 
1Vlni"JJtl-3vhfll~ijm11.huflL1uuf()[JU.i1 h-3L10UffmYlflLLYI'\.4';):::[J"HmLLUU Continuous flow .. " 
~"J"m1';lf11111ff:Ellilh"L1tlU';l::li\i',ul Ultracide ~"ff11111Cl1,r';lf11l11ff::tllill""l/Cl4::~u.Jii 
nl1L:U.:I f{m111U1"t 1"L1El'\.4'1i tilU';l::mt!1LLmlln11';lf11'lJ ff:: Ell ilt 'l"L1El"LU'\.4tl1:-;ilY1nElliifl U, , 
uii tilt1.JL1tl"lflt 1.JL1tl" Vlit.:l1l-3,;)lnm'lL§U"ffnn::iinl1';lf11l11ff::tllilwi1Un11Ufl,llU1.:1~'\.4f{.:I, " 
hUtl'l.4U11 LLA:vi'\.4,llUl Farm fluid® ';llntf'\.4vinh.:lL1ElU'\.41" 3-41'\.4 ntl"~lffmL-nllJ1L§U-31Vtli" , 

r ....... 

LnlU7In11fl"'RiJnim1ff1?nilUnU, 
ffmrhu"ffn'lViwlf ';)::ClnLfl7UllL~Elflfl LUUHn1Y1fl U YI"t-3 LLiih-3L1tlUflAElfl iim'l~ilLU iif .. ~ ." 

Vt LLA:RnVtlllm~"l/1'l.4Anffn1LL1nflAtlil~~::~1111LU"ffmvr'\.4n,iluYI'\.4til umlm.h::i9in111~
" " .. ..." 
r.lA~~iI~~ iiL~1"llLli,rtlUn11 7 fi mTiilL7U.J"1"l/El-3Lwil'\.411ffJ1LfflJElffll1J1n4LLii-3LL1.J LLA:LdEl 

" " 
• murilVt"ilU1UA.JLHlffmEl"1J1AfI1'lii,llVtt4ntl1:lJ1Cl4 6-7 ntAnfll LrltlClnflflif'\.4u'\.417.:lL1El'\.4 , . " 

ElUU1A ';l:f1flffm~ii,llVlt4n 25-30 ntanfll ii'll'\.41il~1ffJ1Lfflltl ff"l/111ViLLii"U1-3 LL~::fl"ffm. .. ... 
.. 'It! "" ":.1 r ... .t t • tl'Ufl1::um'\.4Eltln L LllEltllU 20 fflJillW';)::flil'll'\.4 1.JL1tl'\.4Y1flUYI'\.4 fl'l n"'llEl.Jffm U~::fI1111 

III IU\I , 

Uii.JU1.:1"l/tl.J'lllLLA::nu fI1111tlllU1n4'lltl.JLilUlliin11iilL7U"~1tl[h.JtlJ1Ltllltl ';ln1'lLLti"UUnt~m
" . 

flllJ~lJ1'lltl.Jff1[Jvr"1f (Lil"lllfn; DK UA:: '\.tlfLL~'\.4~: IL) ,r.J,llVlt4n 1ilfl1111VlUlL"l/,J'\.4R'\.4Vti.J• 
(back fat) L-nflLUtlfVl LLA:: t!1::-»;1~Clnitl"ritluH.J;fu17.JL1tl\u.jffll

" " 

.... , .... if" 

n11'VWln11WiJWU1f• 
h.JL1El'\.4vitlffmLU'\.4LLUUh.JL1tluilil tlt\mniirnu1,"h.JL1elU 26-28 tl.Jf'llL'11AL-nU~ ijfltln, , " 

tflVtfuvimm1J"Vlllil 72 fltln iitlnn"itlvr'\.4i'l'\.4"l/Cl4::it 72 911 ijflEln1il 2 fltln tiluiEl.:l,;)::. ., 
£I £lnLLUU1iiiVl,r1911-3WlVlfu-H",llL~£l m'lfl1UflllElmVlniiLL~::n11'l::UluEl1n1flnl [J1"h.JL7El'\.4.. " 
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• • 

• • 

• • 

• • 

• liW~~1l"llU1~ 32 d'1 1~!.IiiW~~ll 4 ~1 LLii~::~T;)::Yh~1Umll£lm~llijom~t~LEnH'[~[Jv::iim1. .. 
LtI~W~~ll 1 ~1"~El~L1~1 LY1ElliLil~m1i::1J1[JLL~::m7Ylll,.u1[JU"llEl~El1mf'lll1[Jluh~L1ElU ii

• 
fI11lJL;1~llL~.iLnu 2.0 Lll"7flU1Yi liEl1~17~m~n7 lilu~:: 1 frr-3 flf-3~:: 2.5-2.7 in~nfll hw• 
£l1..,11rniLi1Utl1..,17HmLii [J1nUrn ~'tUHn7H11'Yl" LL'YlU iim71itll~17iiEllUtl1::111m 240.. . 
in~nfll "111~tl7::')1;tl~1~1UYlU1 [JHHllLYi[Jll 

Hn7WUlfLvm~ v::Lff!.l~~ 915 ~~tl 916 U1U 1 ;tlm~1iiiJl"'l4nLllLnu 30 nhnfll. . .. 
~1!.1tl1Yl1" SAN 551 LL~::tll~T'jH"7YlllL~n t11ViUHn7w,",rfLWf'I~ihrn1:tm::Y1Lli~El~m7 L"liU"" ..,," 
um::un1u 'taL~El\4 ~1El"lJ1L~lJV::rhm""Elu LLN::ff~h~L1ElU"lJuiiEl 'ttl vlm!uv::yhm1"lJurJ1!.1• 

'" •• 1 .. 1 .. ..r ..... ~..t.... .. !' ..t A..r " '" ,!n7L"llTn1711 UL 'r'HlL~[J~~U'Yl~Htlu.,.m~ LL~::Hn"lJUm~tl (dummy) 1~U1L'l!ElLllElL~!.I~,!n7 L~ 70 

... 1 ." ..r 1 ..I 1"'''' :; '" ..1U ~[JHmLL"~::mv:nm~[J-1LL[Jn UflElm~[J1 ~tl1"'171U~:: 1 m-1 m[Jtll~17Hm 2 v:ll. .. .. 

• 

1tl'mn71JnT'jcl1[J'r'w1RLLN:fh1fl.nu SF 1111,.)lJ AR FMD AD UN:: PPV 1,",l::wll-1~ihm7L~[J~ 


vlTf1Jlu,fuv::iiLnm...,"~wu1f ;itl wu1fm;LL~u~L7'D' ~lv't1f1 U~::"'ltlfl iiti"11m'lLv1ruLiiu1" 

"" \J ., 

800-1000 n11Jf1U ifu'ttl FeR 't~hnu 2.5 a1"'1Ufl112mU1~U;U~~"-1 vrU1fLL~U~L1'D' 'tliLnu 12• 
.. 't .. ~ ""'.. . " ..I:..Ill. ~1v 't1'Yl 10-11 llli. LL~::mml llLnU. .. 9 1I11. L1JtlHnWClWUlitm7. ".. L~1JU~1v:;H~nfllJL"!J1111'Yl '" '" .. .. 

• .....1 1n ..!'..r 1'" 1 ..1 .. • "tl
~U1[JHHlIL'Yl[J1JLYitl 'l! UnT'i7~U1L"lrtl 'l!HH1JHn71l1[J Unl11J"tl L • 

Dl VI l'Hfn1fiin1D", , 
m,.fI1UfllIV:U 1 U ,.::~il-1 tl1Jf;tl~Ll1U~-1Y1R1"n, t11Lff[J-3Hn7tl1ULnU'ttl uH~~i1LLliHm" , .. -t:" , 

" "'... - '" ..I.. ..I. "tl ...t • 'ttlLmUH1,.tll~1"LnUfI1111"tl~nT'jl1LL1JHn7v::!.Itl[JH~1!.1H1,.tll"'1'l'YlU1 L L~[J~~n LL~:;U1. .. 
'litl1J U'D'1I,hUAnYl7tl"lJ tl-1n-1mmUf1 ~~Viuiliim'lH::H1Jh~u~1U1ulnn ih1YlL"lJ1J""W1l1'ttl 

Umn1UL'D'~ff~fl-1J1U1J iiH~'h1im"Hfl~J1U1J"llCl~uliHn7~~~~uliHmYitl1,"ih1 ifl111J 

fitl-1 nl'ltllYll"~~ ~-1 1 U ·ru ~Ellmt'l'ltlUfh1iuliI'mL~[J"~nnU£l1~1"'t~\l'tl [J Hfl-1J1U1J'tli. .. 
L~[J-1VitlnUfI1111fitl-1mnJtl-1~nffn7 m,.li£l1..,17uliHmtl1Jn£l" ntl~~ 1~ litl1~1'luliHn7tl1J" , , , , , 

• ntl"~m 1 ,.:;ium,.li 1.8-2.2 nl~nf1Jfi1flU ,;tl"~ 7-11 liD1Yl17LLliHn7tl1Jn£l~Hm 1 1u 
" "" " " ... ",..I , .. ....t 1" -1"

,.:~UmlJfl1J"'ULUtl7 3 'Yltl,,'Yl 12-15 L..,£l1..,1'lU1JHmLS[J,Hmfffl7 2 ,"7::~U 2.8-3.2 n ~n71Jf 
, .. , ~ \I 

i11"':"U 1itllYl17m1JV:U"lltl-3uliffm"N£l~m7D1J';£l"1iD[J'1U'l::iuLUtlf 3 m,.tlflJL ~1JS~tll~17 .. , .. . 
'lim7Lnulu~:: 3 ii~ lun~1JHn7Yla"flsD~rl:.lD1J1m1Jtn1J1'lm~1J£l1~1,.'l~","fi ~a"~1n 
Hff1JLH1v 10 1"U 1itll..,171"us: 1 flf" flElUL,n D1~1"~£l"iiflmIl1wii ii1tl7iiuLLS::W;~"lU• 
L~[J"VitliiElm11Jfitl.m1nJEl-3ffm llifhm7~"El1"'1,.ulilm7D1J';tl~lli"hmru1il ~ ilLLliHn7D1J .. .. , .. " 
n£l"Lnu 90 1U fI111JH:Elliln"£l1Yll'lfl17~:LiflJm"ilU~'YlnlU LtlilJ11ffn"El1~171iLii1J 
~;"v1mfl"11"tl1"'171ULLliHn7Dll';El"uri 8-15 itl~\1i 
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• • 

• • 

• J'~lJ~tfmt~fuLfl'.4J,~tf:EI1~ U~:tf111~'~i'El'.4lJlmn\4Ll1 LL~Hmn'.4El1'I·n~L~~, , 
tf"ll111~~J'~lJijil7T;)HElUm7El~Yl'.4t'm1'.4 LLA:L-Hil,jUJ,r1f1oUlJ J,ijLL7.Hl'.4l.11nnil 1.4 ~ml, , . 
'.41-n LLA:'l:iu,jUJ,tl UU1L1 rni'1 t~fiHm~ tl~, ,~ 

n11m11fl:Jn11fhnU'vEJ,J1!1111r1,J,1fJUiJil (Evaporative cooling system) . . 

t1!J"'U~il1lJfi'Lm::lt''''nu1';t'l'Yl~il.f~ LLA::iln';)HElUtl rn~1101 '.4h~L1tl'.4nU Axon 1i, .. 
m~n'.41~[Jiiiltl rn"'1101'.417~L1El'.4Ln'.4~;n ii~rlilLLA:il'l1,;)flrnfll~t~LLTi El rn~1101'.417~L1tl'.4nU 

11 \I \I 41 "\I 

Axon 1il'l~n'.4 c11'~m~~El~,f.J1~~1im~fl11lJ';)1~ rhfl11lJH::Ell91 Cell pad t'm1'.41iH:Ell~ ci1[J 
~ , 

J'LrilElElml1n£i,~t1"'lJJ,f~~~t'ln 1 il1il1~ Li4ElilJ'1i Cell pad Hnl1·mElilYl'.4 l11mllJH::Ell~~"'~
" ". " 

AlJYln 1 il1m~ m1';)HElUH1[JW1'.4UA:AnU'.4 l11fl1'lJH:Ellil~'~lWlll~h~L1tl'.41iH::Ell91Yln 
" . \I " 

EllYiIilEJ 7:1~i'11Ii1mllJ-i'.4t~1i{lnJ,1il [JL~91"llI91 LLA::L;1ill11fl11lJH:: Ell il i'111il tlrn "'110111 [J'.4Dn 
~ , .. 

• Yln1'.4 LLA:: LdElijm'lEl,uJ''''1mr'~fltln~El~ijm7,rn1mn£il~J'Y1nflf~ LdElLfin~"uLEllJ1lJL it[J, , 

n11v"'~n11ffn1D:Jnu,J 

Hn·m;.J~tflJmu 3 hiH ';):cl'I[JHmitli'1il1'\4"1191L~[J1nW\l::L~LfI~El'.4cl'1!JHm"';~~HlJLn'\4 
~ "11 " 

"111.!1lJ~ .¥ 9lLLAL'lEl~Elrn~lllJ "'" '"'1"~L~l.I1::HlJfl11lJ91tl~m'l"lltl~Hm..24 9lLLAmllJH::Ellil"llEl~W'.4f1Eln 
'\I \I "\I " 

El1uJILL~HmElUl~\ttl!J1'\4A:: 1 flf~ LL~Hmv:i~ijEllm'l~ElU~1tli~fum7m::YlUm::LYitl'\4 LLA:, , 
. '" 1 ..t.rm';)liI 'lfl"llL'lEl'\4 

n11~11vff~U~:~ff:J'nV:J 

m1"i~u~Hn~r.h'.4lJ1'.4A:: 2 fl'r~ ui.J111l.11rnJ'L~ElitlrliEl~",\br.n.hL~tl (AI) 't~Ln'\4, 
mn 15.30 U. EllU,.t'LL~Hm1iLH1'i111U1'\4 15 Ul-n riElU~HlJ tJfiElU~ElHn'Hi1U'lll,,~\tlL~tl 
m::~'.4m'lLuui91 1ilU1,rwtlH01 2 ;1 ltlm:HtlUYlTlU~,rnl1'l:l.I1rn 15 n1Anfl.l il~UU~;.JLL~, , 

• Hn7"l.lrn:;~Hl.I~1tl1iflU;f'.4itl,.r~"'UllU"';~U~Hmmi l,rJ'Ln~El (0.7%) ttl~rltl1U1::LWf'lLL~Hm, , , 
ltlm::il1~"lil'l::lJ1L;ilEl1!J1::LWf'l1iH::Ellf1riD'.4l'hm7~HlJLnUlJ \41 K-Y L"AlJl~ i'i D~Uritl~al.l 
L-n!JlJL~n\tD!J ~;~,;)lmf'.4\41riD~HlJLnUlJHtlilL'1ilitlt'.4El1r.J1::LWf'I UA::HDfIt '\4UU1 LaU~ ';)U"I1'\4T1 D 

lJliltm ~ElU «J ~lJurim.jtflJL';[JlJL'1il1uiif'lYl1ULiilJ'.41~m'i'.4iintl.JijD "uuililt1Al!JriEl~Hl.I 
\I" ~ \I 

L-n UlJAtlfl c11aElfl YlT1~ADflmlJL';UlJ1'.4m"'~HlJt~HLL.,.niiEltltnuOni,u" El~riEl~HlJLnUlJum'll1 

itl "A:i~~AEl91J'L-iEllJl1ti"YI'\4Ui1nlm"'~HlJ til UtI~i)[J1iu~amilflL '1ilitlt91 U 1 ,rL1~n. .. 

t1.,.::2J104 5-7 '.41'; .,.::~il~m'l~HlJ';)::ijm.,.'t,riiDm::i'.4D1U1:LWf'I U~:tnlt1Lii1U L~El'tim7, 

il~J'L~tl~ri,,;f'.4 1T1uij.,.t1uuum.,.~tflJ flEl u~Hn~til'.4lJ 3-5 11.4
.. .. , ii.JL,n~Hl.IilElULUu1~tf~ 1 

L'1'.4 24 ,r11lJ.J~HlJl~H~ 2 LiiUL'lu 12 ,r11lJ~ flEl Dn1wi~;fu~HlJhiH~ 3 L,r'"1lEl~1"''\4ti~lJ' LL~, 
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0 

• ~mYlnfl1~ nilJii'l LL~::U3.i~~U""1lI~1 d]\4iYlihl1m1ii~~tnJnwYi rl\4 12 i1hmHUJHiR~ 2 Ll\4 

12 i11lJ~~RlJ1~R.yf 3 

.. " .... 1 .,....... II..

lJmW'11,;)'Yl El~'Ylmwr-l:: iHJ,;):: ~"l!Lfl1El~lHlm1,;)'YlEl,]"l!\4~ A-mode LLfl::mW''l1';)';)::mm'l, 

iln,;)LL3.i~molJtiEl,]l\4ium~.yf 3 6 9 Ufl:: 12 ~i']~R2J iI'l1';)rlEl']LL3.i~mOlJrlEl'] 3 iUi1l",..1i1tJ 
" " .. " 

m'lL~\4m1,;)ilEl1tJ1::L 'flf'll'lltJ\4Eln mT~m1nilJiil m1';)rlEl']LL3.iRm02JrlEl~ 6 ium~ ';):;li.. , , 
Lfl~El,]ijElm1,;)"l!\4i'1 A-mode m1"lJ1L1 mR11u"Ji1']"!J11 Ld El'fllJi1i11~ R~itJL3.irlEl'],;)::~lJ7L1 rn .. 
U1n"1iEl']flfl tI~U7::n tllJqj1 tJ 1\4m7m1';)"El~LL3.iRm02J"El~ 9 ium~ ,;)::Liiwil'l1'ili1U1nitl~flfl tli'I 

" " • 'U 

LLfl::t11~..litJ,;)::1iLfl~tI..lij tlem1';)"l!\4i1 A-mode il71,;)lJ1L1 m~11u"Ji1~"!J11 LLfl:El1';)rhm'l~1..lm1,;) 

Yl1tJm']'Yl1l'm,rni12J~1 tJ 1\4m'lil'l1,;)"El~LL3.i~mOlJ"El'] 12 RUi11~ ';)::i1'l1,;)LYtihl\4rlm'lm1,;) 

• 
, , 

.d ~ I .. 

Yl 9 ~1.Ji11Yt 


mrU1lJ",jffml,r1'1ffJ.J~r1Jll~~L,r1'1ffJ.JFlRf)", 
Lfl~ El\4!J1 £JLL2.iRm1\4i1~L'Ih ri El\4r1El1mf'li'El\4~1ElEl mYtl'lii~..l 1\4m'l[h£JLL2.i~m';)::!J1 tJ

" , "" ,
d;"fl:: 1 i1/10 \41;; Yi1LL~"rf\4LL2.i~m LLfl:13.i~~,]fiil"lJ11']'Yl1']L~\41~£JL~i1"!J1i1 LYl1tJlJfl\4hm11, 
Lfl~El\4tJ1tJli'flElL~ tJ,] rllJU12J1 rnf'm m'lLfl~El\4tT1[Jn1Elth']\4lJ\41fl 12.ili~El1mn'l tllJ LdEl tJ1tJ, , 
LR1';)';)::1U El1tJli'1'Yl....\4Yi LLfl::Lil~J11Ytn\4El th~L~tJ']'flEl 

RmOlJ"El,] 12 ium~ ,;)::LYlfum7~il1floii\4 1'fl7~,;)2JnDmf'lJ 13 ium~ Liii'U1floD\4, , .. 
JEl,jrl\4hm~~~,r'lJti1LYitJlJ 14 iUil1~ LilflJ 1floU\4JEl..lrl\4hflU1nUfl::L"lLnEltJ 15 itlm~, 
L qj 111 [J1 til U'fl [J1 ~ 

• 
m1V"'~m1vl1Ufnnii1J1RUR~iJu?f1RmJ• 
fl111fllJ El mYtflmiLYt m:RlJrllJ u3.i Rm 1i'1 [JliRLthuJ1wElmnElffl1ufi rlUWi1 flm::U1 U 

"" "''' '\I 

El1mf'l UfUElm~flm\4h']L1El\4.y! 26-28 El~f'l1 m'lLili1RLU'luJ11\4h~L1El\4 ,;)::LlJ1iLilun. .. 
ilflEli'lL1fl1 L'fln::,;)::l"hlif'nnhtJ~l[J ';I::Lili'l 10 \41ii 15 \41ii, 

h.Jl1CJUFlRfJ" 

riEl\4L"Ji1h']L1El\4';)::~rl1,]J1tJ1thwfu~2JLYhli1tJJ1U1'i.i1L:5El VIRTECH FARM FLUID®• 
~..l~"1\4U7::nEl~thf11l1 fiEl acetic acid 24% cresylic acid 5% w/w high boiling Tar acid 40% 

w/w dodecyl benzene sulfonic acid 24% w/w "!J\41i1m71i 1 ~Yl1 iiElJ1 1,000 iim f)1tJl\4 

h-lL1El\4';)::UU,]LUWll'El,]flflElil ~,]l\4uiifl::h']L1El\4';)::ii~1\41\413.iLlhn\4uti']LU\4 F1 120 "l!El'] F2 

• 
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"h11J E 

vhf1.l E Lih~vhf1.lffmi,1EHj~ i,1Wrfl'HnJ~ dhl.vhf1.l"1.lUlfl 900 LL~ H~(mm·Hl\41J1~L~tl..".. .. .. 
H,1"1.l1tJLiluffnnJu i~~n17H~il LL~ffmffl1Y1ilLLYlU i11,rLtl,11 uvhf1.l LL';~m701tlffmff11Y1ilLLYlU .. ".. .. 
1.I1,nnU1~'Yl LU'Yl1tmLuIJ1f1 5ULiltlfm,ruLLUn -,jlrlil Yhf1.liiijnTmti,1Vl~b[mT'lH~iltlflmi1u 

5 mbu ~tl VI\buffmffl1Y1f1LL'YlU VI,.blfHff1.lvi'U; - VI\blfl"lflvi'U1f VI"bm11JYltl,1 Vll41lfflntlil .. .... .. 
..r , 
L~[m'ln U~:: VlU1lfOUlJlfl 

\I • 

• - ..1" '" ..1.... ~..¥ '" tlmYi111.1m7H~il"1.l 0,1n171.1 fl fl nl11.11.1n1111J'I10ffmff11'Y1ilLL'Y1U1.I1L1.Itl 01U 1::1.I1rn. 6 

L~OU Lrluffmffl1~~01.l1ij01Uii 8 L~OU n,;)::~I;fuVll41lfHff1.l LL~1';)::rhn11~ff1.litlm1.l 
ttl7iLm1J ~i~,;)lmfu,;)::~1ffmYl~lum7H ff1.lLL~11Jl"1.1"',1i1711JrlU111lf 1 Uflon til U,).jL1fl unfl::• 
tl1::1.Iln4 5-6 i11~m.J1uflOm11.1U1Ulh::1Jlrn. 40 114 LL~ln,;)::~lffmLL';fI::i1LtlLllU'Dtl,1iu 0'1 

\I • 

L~ ijm7niuiil til If;)::tl t.i1U'I1tl ~ ilJ;)uti,1 iUill~ff,nil untluti,1nlV1Uilm7fl fI tlil U~l;):: rjllfffm 
\I' • 

D1.Irltl,1 1 itlm~ntlUflfl flflL-nlLUL1114h,1L10Uflflflfl ';1,1d;)::~m7UfutllV117 LrlEl1m7fl~ tlflLL~l 
'1 t.. ..r tl ~iJ" '" 0 "'. , '" '"';)::tlU 14 7~L7uUfl~tlilLflU,1flnU1U 1::1.Ilrn 3 ff fllV1 L1.ItlmUmVlUflm::Ylln17V1[J1U1JLL~llfIU

\I \I 

flnffn1V1t.ilU1.Iitlillut1,1 L1flUtlU1J1f1 H1uLL~ffn1V1[hu1.In;)::~11.11Lfflf,11U'I10"iuL~ tl1tln11Hff1.l" .. .. .. 

tl1::1.I1n4 5-7 1~U Vli"Vlt.ilU1J LrltlHff1.lm1.l lu·mm1JU~ln\l::~ILtlL11ufltlm11.1L~tlLilULL~ffmD1.I 


rlO-lyjOLtl 

lULLiifl::R1U'I.ItJ,1m1H~m::~Yi1.l-llUtlu1U~lUiil"") U7::1.Ilrn. 4-5 flU ~"uunmh~ 
\I 

fIJ~fl'tlO1JLiluan~m::H1uUflflfl l1iijm7"hVl\h~~utln1U,;)lnIJ1L1 rn.h,1 L1tJU YlilULtl"
• 

• fu~fl'tlOU UnL1U1UR1U'I.Itl,1n17~ff1.lLYilf1.l~::ijn17~lUfl~lm1.l1,h If1U"IUHff1.lLYimJLYin::Luuii• 
~::1u~::ijm7Hff1.lLYiU1.Iffm1u~::u1::1I1rn. 8-12 911 ~"itl"~n17LLti"flU1.Il,hlfluR1uil1-JU u~::• 
1Uti1U'I.I OJ m'lIJ~Tll'hf1.l'i::ijm7u7::'tI1.IU7::-41Lii tlUL~ tlufuu'l,1 Ufl::VllUU1'1'11"nTHLn"b1U 

mtil~Lniltl~ty VI11uuii ~::R1 U"1.I D,1m'le.l ~iI n 1.11tl ti "m'li"LJ1Y11.11Um'lH fiil1~ijtl'l:: ~Yln fnYi 
.. .r 

u~::mWnYifl'l.lU• 
~1J~I'l'1J tl-Jvhf1.lijuU1f1fl 1 um'lYi~~ulyhf1.luuud"fiuhllffiilYlfl~n 5 ff UfI::YiU11Vhf1.l 

.. 1
.. 

..: ... .. I ........ ~ ':'..J.. • 'III_~.a ... fIt 
1.IfffllYi iI U7DIJU~::ff"LL1i1~ tl1.lYlff::Dlf1 1.1 fl111.1'l1.l'lU'I1,1 CH111LlJUff,1Ylfl ffl1J17nUl UH'tILlJU 

il1D rhJUa:UU1'Yl1,1 1 un17tlBu1iL~ tluflJU1"Yll41lf-J1U5u ') tiLiluDt.il"~ 

• 
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• 

• 

rHt 1€JUtU~!iiJtt?~;€JJJ,m1fflJYI~ttYlU•• h.JL1fl'U,~n-ml1ijinblru:;'YIi.Jmil 2 .ffu 13.i[Jn~u t·m1flwi.Jflul'U.LL'I.41fif'l 'iI::l'U.flfln, " 
'iI::l'U.'iln 1l1!Jluh.JL1m.I.LLU.JLU'U. 2 ~lU fifl fH.lml:IJ LLGl::'Il'fl.J~iJ 'YIi.J,;)ln1U~m~11Lih:lJ11u, 
••1" '" ..J' 1 d", .'" ,
l"l11:IJLLGll,;)::'YllnTHGl!J.J~n1~11 'U.f1fln11:IJ'Yl:IJ"lJ'U.1'i1f1flnGl:: 16 md1.JL:IJ'il1 ,;)l'U.l'U. 9 'ill'i1flf1fln, 
~'ilLUU~U~ 1.8 md1.JL:IJ'il1<1lflil 1l1!J1Uf1flnijil:IJ,i1 ffiifll'YI11LLUUD'ilt'U.:lJ1i ~U,rl 2 il, 
~1'U.m1i'ilm1'Y11.J~1'U.~.J LL1'i1~fl:IJ~'U. 111!J1'U.t 1.J L1flU:On11~'ilt.J1::UU,il~ fl [J~iinTimUf1:IJ, 

oCIt. ~ Q,..o Q,..o 'lI .J d ...Jl...J" ~..,<d 'lI 

flrn'YIll:IJ'Yl 30 fl.Jf'I1L'Il'GlL'Il'!Jff'YIGl.J,;)ln1Uffn1~11L"lJ1'Ylfll!J 6 L'ilfl'U. ';)::Tlln11LGl!J.J';)'U.n1::'Yl.Jfll[J b'il 
q I\J , 'I q 

8 L~ fl'U. ~.JLf1~ flUrJ1Uffm~111tlrJ.J'YI'\.b[J~~:lJL~ flriln11~ ff:IJ'Viui<ll fl 1tl, , 

• 
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• • 

• • 
• •• 

• • • 

• • 

• •• 

• 

f11Vf11fmrff11 flVlU flU• 
!)lVf11miL~t"'RmR11 fi£) £)lVfl1H1L1,;)1t1'll\4f1Liifl RmRmLi[J"fln~Lf'lH'i1"ii, ,.", " 

... '" !'Ttl" , tI..... ... 1.,.. .. ...I J tI'" ...
LtIEl1L'I11UH 1~~UJ1nml 18 L El1L'I1~4f' VfmUnYll1LLU1JLiI~'Yl L~El 1URI11~m1lJRlJU1mYn",. 
,.·mlU (body condition score) l~Lfhnu 3.0 lf1ui£!n11LiilJEllVfl1fl"1,"n"El1Vf11Dill,"lJ1i~" 
Rmff111~fuEl1Yll1t11::lJ1m 3 nlflnf~~Eli1~Err," Ufl::LrlElRmR11;r,"ltlrr"Yl\.l1u~RlJ';)::1~fu 

, .,., ..... 1 ... • !T.I'" ,&. .1 ... "' ... 11...... ..r..r
El1Vf11RiI'HLlJRn1El~'Yl£)"'I1"lJLlJ£)1L'I1,"i\ LlJ1~,"L'YllnU 17 LlJEl1L'I1,"fI flU Yl1,"fl:: 2 lJEl lJElfl:: 3 ,. .. 

iron1'W{m1ff1'JflVlU flU 

Vfi,'l,;)ln~1l1RmR11L"llltHlnn~1~ 15 1'" ';)::rhn11f1flnhfl~1UilnT'iR1~llhElv'n'i:: 
, .¥ .. .., ...I 1" ~ 1 ..I'" l' ...,nn'Yl ElTIlJfl,'lUm'mflEln ('11,'1 LlJ,"£),;),;)11::'Yl~1,;)ln 1"L1£),"Rm'Yl"YllJ~111U ,"n11lJ) t4'lll,'1L'lll'Yln 

• 11.4 1,"fl:: 1 flf,'l ,;),"n1::rr"rJ1URn1R111tlrr,'lVf\.l1U~RlJ Li4ElliRn1R11ilJ~RnUL~ElhflLLfl::Rf1" 

~lWi'Ult17Un1lJ1f1-n,"1t4Rn1R11'Yl1"l"hf1J;)::l'il1f1oUl.4 i,'ld• 
1"'fI-nt4llD"n"'t4hfltllnLLfl::Ln1LOmJ (FMD, n1~t1~iil{) 
1f1-D,"JEl"n,"hflD~11~Rn1 (SF, Fortdodge) • 
1f1-nt4JEl"n,"hflyh~R,r'llU1LfiUlJ (AD L-1EH11t4, Biotech)• 
1f1-nt4JEl"n,"hfl~1:tR,r'llU1LfiUlJ (AD L~ElmU, Biotech)• 
1f1-n,"JEl"n,"hfl~lfhl1'i'R (PRV, Pfizer) 

1f1-D,"Jtl"n,"hfll~7,,';)~nDmRu (AR)
'\I 

1f1-Dt4Jtl"n,"hmEl~~ (APP. Biotech) 

1f1-Dt4Jtl"n,"hflun~RL'I1tlf (HP. Fortdodge) 

tnwrun11l'i11f1-D,"1 ,"Rn1R11i11lJ lt11un11Ji,'lmhT~::L~lJl'i1LrlElRmR11'YlYlu"t4El1U 

• L~Elt4 lf1u';)::l'il1f1-nt4f1{,fl:: 2 L-lllJ (~"Lil,"1f1-nt4~1""'\4Y1nt4 ufl::nT'iiutinwtJD"1fl-n,"~l'i11,"LLii
'\I 

fl::fl{,Lijt4UUUDR1::) ufl::rlt41::u:;l'il"'IIEHn11l'h1f1-n,"1 ,"Uiifl::flf""n") 1 itlill~ i"J'"Lt4n11• 
ri11f1oifwlID"RmR11'YlflU'Yl,"v::linfllJ"it4 6 itli\1~• 

W1flJiin11rl1U'r'Wl~1i\u1i Dectomax® (300 ~g/33 kg) 'II,"1i1 10 1Jfl.YlEli1 aYlL"ll11i 

~lVf,r"riElW:,"'Ill \.l1 U ~RlJ Yn"vhflJmtl1Un11Jn179171,;)Yn"oUflJi'YlUl 1i1Uiln17f{lJLnU9l1 El U1"• 

• 
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• 
L~tJ~ LLfl::lI£J~L~u~£J,!mmh~lnWB~ ""fi'£JlIJ~i~LnflYHliim111m1LUuiil ~mn.J111Uil~"lJ£J~ 
£J1"'tJ1::LYi~ m1ihihlnL~\ltJ1LH£J£Jmnn£J1"'tJ1::LYi~ HmHl1r1uHfI~£J1m1f1£JlJHU£J~wi£Jm1, 
m::iiw;nn~mm1 v::i~flJm1nil~;~L~£Jflm1~uii~ (Back pressure test) v1mrm1v,;)1n~u';)~
""I " \I 

UUiin~111 tJ Lfl"lJ"lJ £J~ HmH11 ua::1UrlHmHl1 LLHfI~m1L U Uiilfl'f~u,.n Ld £I HmHl1Y1il U Y1U£J1 tJ
"" ", 

l.h::mrn 8 L~£JU v::rIOU1tJiurr~'I!£J~9iiJ1m.jHlIluflEln~ElrrutfL~£Jrhm1~HlI 9111vL.nflm1LUU 
~ , 

iil 2 fl.f~luna1 6.00 u. LLfl:: 15.30 u. 1ilulivi£JHmLiiu~1u~,.r1'1!£J.:JillJ Yii'£JlI~i~Lnfl, 
Yit']~n""lIm"Luuifl m1ilm1lJ111LLil~"lJ El~ El1[J1::LYif'l m,.ijdj£JnL~il[J1LH£J£Jmnn£J1"'tJ1::LYi~ 

~ 

Lu~::m1n"~;~U~1VUii~ dj£JYilJ m1Luui" n1Luui"fl~ LL1m::i1i~H1I1£JL-nflm1Luuifl1'141ElU 

wi£JLU5nfl~U1::1I1rn 21 1'14 ~.Jfl£Jmhm1~HlIl1WnrlYiUm"Luui" 
luLL1iHmu1~ ~;~v1mhn11~ci1ulIanHm v::nmhUL-ll1'1!El~9iuluh~L1£Ju1£J~HlIr1ii, ...~, 

~£JYi"'u1fm::~i\m11Lilui" ,fui1£Jum,.m1';)m1Luui"fl~1tJfla.JnunlJm19111';)i~luHmH11 

• 
.. .. .. 

Y1<i1 LLY\U uwi rl'1Yiu£J1m1Luui<i1,;)::1£Jm1~HlIlUOnnfl11.h::1I1rn 12 -i1111~wi £1m 

~;~,;)1n~HlIHmHl1LLfl::lL1iHn1 ll1iHm!JlItl£J~v::nnmj.JEl£JnLilu 2 fhufiEl fl£Jn1111 , ill"" \I 

~1~fuHm~;"~HlI';)un~ 40 1WlJ£J~m1!JlItl£J~LUUfl£Jm111u1iHmr1Lfl~£JUU1tJ1I1,;)1nfl£Jn~HlI.. .., 
'" • _"I..t • .1 "', .. ..I .1 
,;)~lLU~LlJUfl£JnLfltJ~c;nll"1.lU1<i1LLlIHm flElna::ul::1I1n4 3-4 ~1 LUtlUi1Y1 1 Ufl::fl£Jnfl::u1::1I1rn .. ... 

"', .. ..I '" '" '" ., ..r "1.1 .. i.I..t, '" ..t..l •5-6 m LUtJU~Y1 2 ~fl~v1n£JlIYI£J~ 40 1'14"1.1'14 Lu Hm';)::nnU1 uUW~ LU'I!El.JflUU[JnLfltl~L~tl1 Y11 
~ .. , ... 

m1LitJ~ £I cilU'I!El.J~UEl ciuu';) um::rr~ il" 1 ium~ri ElUm1fl fl El~~" rhm1U1 u u1i HmL-ll1h~L7£1'14 ... ... , 
flflElilwi El1u 111[J1'1411~L1£JUHm!JlItl£J~ ~m1fl1lJflll£Jn4~llii11"L1£Jul~[Jm1~~i~1::uum1u~ 

, .. "" \I 

\hfl::El£I~~£ItI 3-4 i'15,iI rh"1u1unfl1 23 Ul'nwi£Jfl~ li1ULLwifl::fl.f"tinfl1u1::lI1nL 30 1U1Yi 

,...I.t 1'" :'11'" '" '" .. ..I 1LULlflfl::fl £I nYi LfW.J1111 Uii::1::UlJm1 ~UUlJ~[JilU1 '14 1"nElU£JlIYI£J~ £JnL~nllL'lfl[J111[J-14
• o, ... 

h~L1£JULL1iHmDlItl£J"yhfll C nfl1 9.00 u. Lilu 26.5 £J~~1L'I!fll.ntlH 12.00 u . LUU 28.5 £J~m .. .. 

• 
80 




• • 

• • 

• 


• 


(body condition score, BCS) ~a ~m~11 LU'l::LLli~mm.J ~;.J~HnJ 1-401ll. 1i 1 nhnftJl 

rl'ali1 lll.~:: 2 rl'a ~;.J~fftJ 41-84 lli. lili1ltJm11h::L~lI.mltJ~tJlJ'Hl!"lJ€J.J1lr.mlU ~€J LLliffl1.. 
rl€J·HL1n (BCS ~ln1l 3.0) 1i 1-1.5 n1~nf3J/rl'€J/il Uliffl1rl€J.JLLjn (BCS mnn1l 3.0) li 
1 fn~nf3..Jlrl'€J/il Ulill.l.J (BCS ~ln'"h 2.0) 1i 1.5-2 n1~nf3J/rl'€J/il LLlim.J (BCS 2.0-2.9) 

• 	 li 1-1.5 n1~nf3J/rl'€J/il LLlim-'l (BCS mnn1l 3.0) li 1 n1~nftJ/rl'alil ~;-'I~ff:IJ 85-1071ll. 

LLlill.l.JLL~::ulirl€J-'lLLjn til BCS ~ln1l 3.0 li 1.5-2 n1~nf:IJ/rl'€J/il U'iiOl BCS mnn1l 3.0 

li 1.5 n1~nf:IJ/rl'€J/il €Jl~ljrhiLUll.€Jl~11fflL1,m.hl'"Ii1r)~Lii~"lJ€J-'llJ7';'Y1 LlJ'Y111m "illn~ oB-'I.. 
iJffm€Jl~lj~iJhh~lI.hjlt€Jun1l 14% (ji'ff"lJ€J-'lff~1€Jl~11~€J F396) n111i€Jl~lj1~Un111if1l1... 	 .. 
in€Jl~11,;)lmCH"jJlI.1~ Un11n::U13Jlrun111ili113J-;)ll1.1l1.~j::lJ~Jl r.mltlOJl€J-'lilJ rlln1j1i €Jl~lj• 
2 rl'Elll1.L1fll 9.00 lI.. u~:: 15.30 lI.. 

Tv'mnnri'fl-HuLLN:mnhuwuliluffmeJ3Jt1€J.J 

LL1!ffmBtJrlEl-'l 70 lli. Q~lf1siill. AD L~ElLUll. LL1!ffmB3JrlEl-'l 77 lu Q~lf1siill. APP 
q q 	 q q 

LL1!~m~:lJrlEl-'l 84 ll1. Qm"-'f1siill. SF L~ElLUlI. LL1i,!m~:lJrlEl-'l 91 lli. Q~lf1siill. H. parasuis + 
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• 
~[J1m"Hn,uh nl[J'YwlRl.h::lJlm 141\4 riEl\4f1f1El~ h)[Jli Dectoma® (Doramectin, Pfizer) 1% 

injectable solution lWIJ\419i 300 Jl9/33 kg L,ylh1ih~u" 

m1~nvriiJ.J 

9111';) Liflmlni1.1i~1 \4LL1iffmfllfl1 El"191 [Jmlliw El ffmLii'\uh\4~ ltl'l1El" i1.1'YflEl lfJ" 

i"Lnilwq~m"'lfnTHUui9l"lJEl"LL1iffm thW1.1L~umlni1.1i~LLff9i"il"ml't1i,i~"l1El" Uf!::,;)::fl9lu1i• 
ffm'tl.hhml~fflf5nfl.f.J.tEl'ttl 1,)[JliL1f11tl7::lflm 10-15 \41Yi~Elflf.J 1im7'1111,;)LoUfimlLUU• 
., .t •.1 ,. ~ ., -"I .. 1 ::... 1..1 ., 1..1 
H9I\4 'Yll.Jnl1lf ~'I!LuULL\41'r11"~U" \4ml9l11';)mWl"'t1El" l::nEl1.1n1.1ml l::Llf\4'Yl1",n[J9l1"lJEl" 

~fhm19111,;) i9ln1.1 ff111'Yl [Jl"lJ El" LL1i fllfl1El" ml"lJ [J1 [Ji1"lJ El""1fEl"l1 El"O,;)::1.1tlnil" ff1111::ml,r".~ 

., . 1 ..J::.....cJ ,.:II.d" WI ... " .......

'YlEl""lJtl"LLlfffm 91[JL;),Wl::'t1m1il"'t1tl"'t1EllU 2 L9itl\4"lJ\4 ~t1 ~Yi1m,.m1,;)H1lfl1C19111,;) L9i'l!~L,;)U. . ~ 

• 
... ,. 

m1f.Jff:JW'U1f• 
.,,. , ••1" _"I ..:: , .,!'.¥ ..I • .. 

ml~ fflfWU1iT11[J ~\4,,11lf,;)::Luuml~fflfL't1tJlf't1"~lf91 LLfI::';):; ~"lrnlL'l!tlff9l'Yl~1\4mlLm[J1I. . 

,;)lnw tlWUi'91~Elfl~tl £ilU~lflflJlH'l\4ml~ ffll 1\4ffmH11~m1,;)Htl1.1W1.1m1Lnui91 ';):yhml
'I '\J '\J , 

~ffllY1wYil\4mlLUui~fI.f,,~ 2-3 H1uffmu1"rl'lW1.1tl1m1Ln\4i,r;)::1Elml~fflllu5m1~1• 
tll:lJ1m 12 -i1111"iiEllfl ,;)lmfu~"Yilml~fflf,j1U1U 3 flf" 191[JLLiifl:flf"li1:[J:L1f11V;1"nU 

tll:lJ1mflf"fI: 7-12 -i1111" lWrl1"Li1~ffllhL1~1 9.00 \4. LLf!::'li1"LUulUL1f11 16.30 \4. (Li1

LU\4-Lil ~~El LUU-Li1-LUU) lutl1L:%Elflf,,~::tl":lJlm 100 lff! . H1\41\4u1iffmH11V1~tlLL~ffm 
\41"~lnW1.1m7LUui9l,rl';):a9intli1lfuL~du1'\l1mlLnui9l~"tl7:nEl1.1i1[J PMSG 600 IU n1.1 

®..1 ,:, .,.. • ....I 1 1 _.1 ,. 1HCG 200 IU (Gestavet ) LlfEl~1.1m1LlJUff9i,;)"'YllnTl~ffll "Il"';):Tll 91tJflU"lUT11tJ Un17lf 91U 

't)jlYinlV1U9IiT~:.rtl" LUUfIU~ ffllflULii tJ1 nuluuii ~:flf""lJEl"nTH-IHlI 

• 

El1[J1:L~fI,i1u\4Eln L i9iYilf111lfH:tl19i1.11L 1 mEl1tJ1:L ~flT11UUEln1iui-.1ua:H:El1i1i1um:ill17 

';11: "r"1l1UUElnufl:1l1tJ1\4i11lf~1i1"1.1 VI~ El~Uri£)~fflfLYiUlfYi1 [JtllL,gtltl1!1I1tl4 3-5 ih~~~iI'" 
1i1ULatlnl,rrltl~tUJLri Ulf'l!~91U1"i"Lfln:~~ill U1.1U~H1lfl1(l1,niVlfl1Uflf-.1 ~"r.i1\4ml1El1.1'lil 
L,gtl~tlm~T1ijtl7:1I1m 90 El-.1f11L"IlflLoiiUH \41\4 8 'li11lf" Yiln11ffElilrlm-lHlfL;; Ulf 19iuiinl'rnllu. " . 
L~ tl U 'ttllU l1f1't11"'t11\4L iilfulnm ';)un'l::,r"Htl9i r.il\4LLfl:a tl nii9in1.1tllnlf,Hm Yilm1'YlilRtl1.1ml.. 
U9i9;91191 U~-.1 lfl'r11"ilU~ i" Ufl:tl~ tl tJw El Hn1'Yl""1,nUmlillT;) i91Lii\41.11L1 mtll\4w.houtl-.1iuu1i• 
Hm L V:tl'li1 ul\4mlm:i!\4"lJm::Yi1nTm HlfLYiUlf H1lfH1UU1"rlEl\r,Ln~£)~~tltlmnrtlf1.1fI11lfL11., . 
1um1't~fl"lJEl"tllL:[£lL-nlnUL~tlU~ffllLYi Ull ff111"lJ19itl1Lif£)"lJ\419i 100 ijflAAf11 L -nlnUH1U[Jl-.1rlEl 
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• 
J 1Ln ~El Uf'l::ri1m1uuL~J1L~El L~m4il lIW1Elllnum::~\I,n11Uui1"lJD-lllilAnlilllm7m::~,"i11U2,j

• 	 \I • 

.,.... 	 ..... .... ......;...r
Rmmlln11nilYlf'l" UA::m1W1iln"m::RElUY1nllU\4Ylf'l-lLLlIRm YlA"v1nY11411L"l1ilYlllilv1n'1J1il 

Ll1uJ1L~muf1 lifl"~1"l1m.JRlIL"';lIm)[inui1LL2,jRnnh::lIIm 2-3 \4Tn L~mJEl"n,"1.rruYl1n11" . 	 ., 
LYlf'l cl'El\4ntrU"llEl-lJ1L~El nTH..JRlIL"'; [JlIwiElu2,jRmYlit-li11 infnU1"::lIIm 10-15 \1,1"';• 

r.,."L1f)UmW~ 

h-lL1il,"flf'lElilLU,"h-lL1il\4Yll!1,11 2 off," UU-lLU\4 3 [JUil lIUilrl 1 2 UA:: 3 ii'DEl"flAElil 
" '1/ 

,.f"VllIil 22 34 LLf'I:: 152 'IrEl-l illllthilu 1illl'IrEl-lflf'lElilllUfirI 1 Uf'I:: 2 ;)::mil\4h-lL1El\4Liill1nu
'1/ 	 '1/ 

• "., I.,J I" I ..... ~ .J 
LLlJRmmJY1El-l R1,"lIWilY1 3 ';)::tlU11lJnUflElnWtlRm UlJRmflilY1-l Uf'I::RmR11Y11ElHRlJ 'Irtl" 

" " \I \J .." .. 

flf'lv~lLL2,jRmii"ll,"lil 2)(2 LlJm 1illlLLU-l~\4i'1vElmU\4 2 61\4 fiEl R1,"~LL2,jRmLLA::,b,"~f'lnRm
" 	 .. \I .. 

ElU ff1,"~LL2,jRmEl[jv::LU\4~,"RLLAilri1v1nt.1,"n11" 70 L'Ir\4~LlJm ff1\4~\4flElnffiiAnElciri1 
\J .. \I I \J 	 \I " 

• v1nRLLf'lilWf'l1R~nElU 2 ~~"lltl']ff1,"~LL2,jRmElci LL~::iiflElnrf\4nf'll']1::Yl11']u2,j 2 LL2,j "ll,"liln11" 
" 	 • '1/ 

65 L'Ir,"~LlJm ';lv1mL~,"i-ln::~U1::nElULi]\4flDn~LYl~1I11ti\l,~1 ii1,"U,"UU"LU," 3 ff1\4 lilrJ 2 

. ~., ... - 1 !"I , iJ iJ 1 ' "..1"'" ....... ~ 0R1," Yl1Y1111v::lJWf'l1Riln RlJilElU R1lJ11ClL il- il Ufl:: RYlAElil Ln~lULilil1\4Yl\4-lLWEl LVlfl1111 
'1/ 

1tl\4 ff1,"m.]n~1-lLn,"LL~,"i.]n::ffLVIii tl\4ii1\4~," flilnnniiY11-l L,)l ilElnmiil1-lnf'll']"lltl",.f.] 2 if1," 
'1/ 

ril1iAnRm~1,"n-ln\4'tilL,"LL2,jRm 2 wl1r1Eluiiiln," u1nm~u2,jRmtl[jv::OLYlAnrf," L~tlliLL2,j 
" .. 	 .." .. \I 

Rmmim[J1,"u1L1rni'1ri1Yl,"ilL1Ll11J'," ,j1,"1,"'IrEl']flf'lililJ']YllJill\4y.jTfliO 208 'Irtl.] lilmh,"1,". " , :: 1 ..1 .. ... I 	 ' ... 1 ..1 .. ..I ....
LLlJ~mmmJil ,"n11lJlJlJ1::lJ104 1,000 UlJ 'Ir']'DEl-lflf'lililfl111 ,"n1111'Ylm1,;)::lJflEl 25-30% "llil" 

u2,jRml,"yhflJ ~.]J'\4YhflJm1-;)::ii'Iril-lfit'ltlil 250-300 'IrEl-l LY1ElliL~tJ"wEliimh,"1\4LL2,jRm~ 

n11L il1[J lI'1HJ-lfl ~El" ri El,"i'1v::U1U2,jRmDlinEl-l L')1111~::iin11fhm111R::El1il'DEl-lfl~Elil 

• 	 riEl'" 1il[J';):; H\h[J1')il~,",ril~,"flEln u~1,i'-llr 1 fi," U~1fhm1~1-lElElnii1[J\t1 Yltr-lv1mt,"hr 

m1111El,";nn~1U fiR 1,"n11fhm111R::El1il"lilL-€tl~,"flEln U~1fhn1wrn'IrEl-lfl ~ vil't1'"1'" 

th::1I104 7 1'" h-lL1v,"flAvilv::fhm1fuu2,jRmDlInv-lvlnh.JL1El\4DlInEl"riEl,"nlYl\4i1mWil 1 

iUilli m1l1rnv1Yl11rni~::AilA-lv1m~1Il.,n1," 1~A:: 0.5 fi1Anfll ~\4nl[JrlRilLYl~El 0.5 

fi1f'1nfll/1,"riEl,"rI~:;fl AElil 1il[JEl1Yl1~iLil\4El1Yl11LL2,jRmDlInEl""lJEl-lU1~Y1 Lum1m (F936) 

~-lijLth)'fL.n,"fl1th~,"L2,jl!tlrJn11 14% L"lJaJ\4L2,jl!mm11 3% mnL2,jlllnn11 10% mll1-€\4L2,j 

l.nnnil 13% riEl,"n1Yl,"~flAElil 1 1\4v::~il Kanamycin 10 lIAJil1 (250 lIn.lllA.) linuLL2,jRm• 
UA::~iI Oxytocin 2 lIAJi1 "1Jrn::flAElil 1illlun~LL~1'~::tJaEluliu2,jt:m1flAElilLEl-l LLwin1Yllnu2,jRm 

ij1"::1I::vil-l1::Yli1-ln11flA Elil f'I nuwi A::wl1\41\4nilfl~-l,r1111-l v::fhmnh lIflf'lElil 1illIfl\4rI';)::rhn11
" 

-n111fl f'I Elm::9i' El-lfhm111 R::El1iliiElLLf'I::LL"lJ\49i'1l1\hlll"lilL~El f'I::,n1I\ \4J1R::rl1il v1nJ',"1iiiElREl" 

L,hLuL'""JiEl"flf'l Elil"ll Dol u2,jRm iUU1L1 rn"lJ1Yl1El~1"lJEl" f'I n RmLL~1 iinElElnlll tilllv::"Ji111ri1n11. 	 " . 
• 	

83 



• • 

• • 

• • 

• • 

• 
fl tH)" fin Hmr:Hlmnth::m rn. 2 i1 ~;-1\11mt\4'n)liLujHmm~a"La" Yt1nrr"LliH11J1"c\fl~a~La" 

~ . . 
L~1)n \I::,h01.,.,h [Jfl~ a~ fl nfl-r" ~nHmYlfl ~a~a a nm LL~1\1::n101"Li~i1~1 [J ~1 H::alil~nUfl:: 

. ~ ~, 
i~H1 [JH::~£l LLfl::tJ~ a[Jhr~nHmLtJminULLliHm 

"" " 11 

Yta,r;:nnflfla~LL~1 1 iu ';)::rhm,.{i"[J1 Kanamycin 10 1Jfl.li1 (250 1Jn.l1Jfl.) linuLLli 

Hm t11~lmLliHmiil"li';)::{iil[J1~ilL"li Difenac® 10 1J~.Ii11ui~Lii[J1nu~fla£l~ iim"r",h~l4n 
mElL.ff[J1 i~~l-1 LLfl::u~n'i1L~An 2 1J~.Ii1 Yfl£l1Jnu1i11iiu lutJ11J1rn. 1 1Ja.li1 linuan. ~ 

Hm t11~ln~nHmi11~iiJ1~,rmr£l[Jni1 1 n1~nf1J \I::nlm,.iil~"li1""ll11 ua::YtlniiJ1Ytl4nmi 
, " , "" 
,.::~il" 1.00-1 .25 nTnnf1J ';)::nlm7i,,~"li1"'l11[J LftElLuuiruam:tnt' a1Yt17ffiiLLliHmLU~ 

. 
~ ., . 

£llYtl'mliHmliu1J"ll£l"U1';'Y1 [JLUL~~ Wil ii~tf (S26) ~"iiLtJ£lfL-nUil1thiiuLlill'£l[Jnil 16% 
~ . 

L"lllJULliui)[Jni1 3% mnLli1J1nni1 10% m111~ULli1Jlnnil 13% lMUL~1J~uh~LLliHm• 
H1m7C\nUL~LfttJ'rl,;)::\41LtJHn",t,UlILL~::nl1iLLliHmlliHruLHmtlYtl4nlulIlnunlwlh.J~mi1u, " ~ " 
1".JL1tlUfl~ tl"LL~::/n[JYt;"Yt rilUlI H1UD1Ytl"L~[J,.,"th~fu~nHmJu ';)::1,rD1Ytl"L~~H1L1';),.tJ

~ ~• . 
"lltl.JU1';'Y1 [JLUL~il Vl~ ii~tf (S2M) oi1"iiLUDfL-DUil1U,.iiuLlill'tl[Jnil 21% L"lllJULlill'tl[Jni1 4% 

~ 

mnLlimnnil 3% ~111J{ULlimnnil 13% 1il[J,;)::L~1JliLLfi~nHmLrlflDl[J 7 ill. 1il[J'iI::lifl~
~ . . 

~::Utl[J") iua:: 2-3 flf." t11'I.nniltl1Yt1"Ln[JnYt1tlmll1,bnu~illl'tl[Ja.J';I::L'Y1rr.JLL~::litllYtl,.lYtli 

n1"-;lilm7YlLfi[J1nuam~m iii.J.1£lLtJd fitl Lda~nHmtll[J 3 1U ';)::lirnJtl.JrluhflUil
" , "" , 

"" ® 1 1",!, - ~.. _.4 fltl Agricox (Diclazuri) 1 1J~. ~[J017mElntJlnu~:: Wll1Dnm"LlIElEll[J 5 1U L1JEltll[J 7 1U 

li[J1Jtl"nuhflu~ Ampolium 1 lIfl. m7i1aU~nHmil"'1~YliiDl[JU'l::1I1m 4-5 1U \I::l'il'Y1n1U 
"" "II , , 

D"m7 t11Ytlni11uiUD" m7Jufln Hmrr" iia1 [JLtifl7unlYtUilfi,;)::L~ tlUlunlitJi\1~t1ilLU t11. . 

~uil~nHmLU7'Y1tl"Uil" (cryptorchid) ';I::Ltil'iln17i1ElU U~::Lrltltl1[J 21 1U \I::l'i1n1'lYtri1ulI 

~ . 
~ . 

1il [JL~lIl'illuiI tlUH1 [Ji.JLLiinfllU7::1J1rn. 9.30 u. LuuiiuLtJ ntluYtU1UlI';I::rhm7uil1flrOUhfl 
_ .. .t."1 _ ... ", .. .f."1

£lV,11il HmL'lmL 1JUUfl::Y-n~H{U"llU1L 'Y1[J1JL"IIElLuU 

n17i~m,.luLLliHm v::,hm7{i"1flrOu17flUlnua::Lrl1LflEl[JLL~::~TfbL1'~,,~·Yta"'l1n•• fI~tlil 7 1U .nmful'il1"'flrOuhm~l:tHU"lltT1Lri[JlIu~:1~7.J';IlInDmHUm[JYt;.J,;)lnflflflil 14 1"'U. ~ 

m,.-;lilm7tJ7::,hh.JL1tlUfiaElillu7au 1 iUi\1~ l~uri iuiU'Y1f Vilf f'lnf YtUll.4l1Ua::nl 

nTrV1mhnL"'1:tJunn~nfl1lJ., 
'il::,hm,.rT1mhnanHmTI1 [J1 U iu~ml flil'ilUn-1 3 1"uYt;.Jflaflilv::nlm7rTlmhnlumm" . 

~utiHmlliL~[J.J~n "lllL~U iiamn1l1rn.1J1mnulu J'nJ LilU1JDmHU ~nii"llUli1uilmh.Jnumn , "" . 
u~::uli i\1 [J m7UUfin an i\1[J';)::L~1Jnlnl'nrUnn:"uiilU1"UYlfl ~ tl~ 1il[Jl'i1m7uufin ~lU1Ufln 

'" 
~ ~ 

Lnil,;" .... 1Jil -;i1u1uanil1[Ju7nfl~Elil (true ua:: false stillbirth) ua::mll1[Jl1 -;i1u1u~n~m,.., ~ 

~lU1u~n~LilulJlIrl LL~::m11J[J11 -;i1u1uaniiiiiilrf".... 1JfI J1'YtunanHm~ij;11i1,.111 iim1 
". " \I ~ 

• 
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mnlli1uv 
• ...a ..,.... • ......, :: • I 

mnl'nUJ1lUIYI£l1[J 21 11.4 mEl,J"1n~mm1 2 fl1Elm::ElU111JnU f1,JUUnl'lmm7~[J' .. '" , " 
U1J,;)::U1~n~nnJ £l,JLLli~fl ~Elfl Tl£lUL~~U1U1JO ElU lf1 ufifl L~Eln';)1n"UU1f1"U El,J~n~ij"uU1f1L~nini1 

" " 	 " we;:: 

L~,hm1~U1U1JTl tlUm1J-;)1u1U~nijiii'11"u El,J uli~u ') lf1ufl1f1'h~n"uu1f1L~niv::Lilu~n-u tl,J LLli~ 
~ ~.~ '" 

fI~£lflO ElU R1ULLli~m~n'11"1 u~::~n~mih~~ Er;)::';1m7L~U,J ~El'tU';)UflnJ 21 1ULL~1~·n;'m7. .
~ 

~ci1U1J m1~U1"1J,,::ijmnt,J,l1~,rn"U£l"~n~mLUU~~::fl1tln. ,. .. U~::"::U'Uli~m8£Jn'bJTl£l"1U .. 
'11tl"Li11h.hr"flElmm.l~1J R1U'11ElUlhm1~1U7::aJ1m 14.00 ". ,;)::'Ih~n~n7£l£ln'tlhr"h"L7£l" 

~ . 
• 

m1v"~m1yJf)ffm
• 

h-1L7£lU,m"~1ijinttm::~A-1fl1,r1 2 .ff" 1J1nm~141,r1ij1JlUvr1JU1JlJLiJ,,1~ 'lliunvf"• 
.11h,JL7El"ElUl"LL1.41iifl'11::1u£lEln-'11d'w;m 111ULUh-1L7El",,::LLu-1El£lndl" 3 ,bu flEl fltJnL~lI" 

~ 

• ..,~ ..... .., I 	 J". I11III 

f'4El~m flEln~mflflm LL~::'If£l,J'111J~1~11JLL1J~m7ElH~1J fltJnLfiU,Jf'4£l~m1J"u"1f1 4 mn,JL1Jm.... , .. 
rn [JLUflElniji1l1,l, LL~::n1UL"17,JL7£l"ijm7iifli-1vrfl~lJ'l::1J1Um1l1i'£l" tl'~17rhiL~U,J~ tl 

~mLU"El1~17thL7,;)71l"lf\4f1L,jfl 1f1[JL~~£HmnU~:: 2 flf" flEl rl'mi1 6.30 ". LL~::rl'm.hu 13.00 . 	 .~ 

u. rl'tl~:: 1.5 ii1fini'li 1l1l11mtl1~1nJi'1J911l1~rnf'4n,JmU"uEl"~£l~m iim7ri1[Jf'4[J1!vitl~m 

~n ') 3 L~£lU ~1U Dectomax® (300~g/33kg) "U"191 10 1Jfi. ~£lwl1 U~::L*linii" AD3E ~n ') 1 
• 	 ." ••1'" .. • ...I ....¥ , •.1" ... !'I

LfitlU "U"1f1 10 1J~. 91tl911 'Yl1,Jn11l1'V::L"lff'4mm1YlflLLYlUYlHfi911Jl.4n1UL"n111J ~~nLnm'Ylm• 
m1flflLatln~£Hm7,;)::fI,;)1nim~tm::lfl1",rn"n1[J"tln LLfi:mnJ1::Liiuflnun Yi,l1l'ttl L~tl~tl. 	 .~ 

~mij£l1[J 	 6 Lii£l" ';)::n11floii"JEl,Jn"hfl1l1nU~:L';1Lntl[J (FMD) 2 Lilli El~11~,m1 (SFV) 1 

• 	 Lilli Yht~'1IU1Lii[JlI (AD) L4muu 1 LoU1J hflV.1:t~,r1JU1Lii[JlI (AD) L';Uil1U 1 Liill hflYil'fl1 

't1'i'~ 2 Lii1J hfl1Yi7,J,;)lIm)m~1J (AR) 1 Liill hmm~Y; (APP) 2 Liill hflun~RL'Imf (HP) 2 Liill 
~ 

lw,~mm1Y1f1LLYlu,;)::L~1J';11f1oii"L~£l~£l~mYlflUYluijtl1U 6 Liitl" 1f1u';)::'h1floii"fl.f.J~: 2 Liill 

(~,JLil"1floii"~1,J"lf\4f1nU u~::nl'r;rminu"U£l,J1f1-nwrln1L"U~ ~::fI.f"LU"LL1J1J D~7::) U~::L1" 
~ 

1::u::~1""Utl-1m7';11floiiul"LL9i~::flf"Yln ') 1 ill911lf .1,J~uLumnh1fl.jjU'1Iu,Hm7~1Y1f1U'Yl" 
';)::LiL1~1rf,Ji" 6 illmlf LL~::L~lI~nvltl~mLmfUY\1Jrl 2-3 1u9ifltttln"L" 1 nJfl1~ thm1~91• 
,l1L.:fftlif,Jillfl1~fl::fl.f" ';)"vltlRmijtl1U 9 Lii£lU ~"L~lI';1m1m1vflmtl1Yi,r1Liu U~:\4~\4111 
YlflLLYI\4Lduvlu~mYiu1u't~ 10 LiiEl" "Um::dlnul\4Yhflliivlm~mrf"~2JfI 43 "1 u[Jmil"YiD~m.. .. .. , 
rh"lf7f1,l1L;}£ltlci 19 wl1 vlmm7~~Ufl1f1 6 t11 vltl~mm"lf"l"m79111"ifl 9 tl1 U\'l:vtm~m" ,.., , 
'YlflUYlU 8 .11 1\4ti1\4"Utl~vltlRmihmfl,l1L.ftl~\4 ';)::utI,J£ltlmil""lffl "lffl\'l:; 3 .11 L\4nTlifl'!!f1vttl, 	 , , , 
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Id :-.KA • 
nT1~"'Jvfl ruJl1W"N~L~"1I:JU1L"1fEH WfmlWL YltJ:J 

1 

lilL.ftlrl1'il'~,;)lnY4tl~m rhn11 1iltltl4~llij i~Ln'ilH tl11Jl'ilnm~li1L'~'tl LLfl::m1';)'il 
" ." '\I 

n11Lf1~tl\4h1LLfl::i1LU\4i1mtJtltl~tl~~ L,,1mJ~11~:~tJLitJ~L.ftlt'iltJli~-3 BTS 1 "IlD.:J ~~1Jlil• 
nt\4 1 ~m LLN::tlfUtltl4~l1ij~l'H'l::N1Ul~LrhnUtltl4~llijtlEl-3lilL~Elrl 36 El-3f'11L"IlNL:ntJ~ flEW') 

, " ~ \I 

• 

, !'..r "tl- ..I '" , !'I ,k::;. !' .r ..I .. '" 


L'Yl~1fll Ufl~ L\4\4WIHl';)\41J 11Jl"1'Yl'ilD-3n11,;):: L"ll L\4n11~~1J1JEl\4\4 \41\41L".ElflL';) D,;)1~LLfl11Jl~tJ'il 

11\ .-... '" '" 11\ ... ." ... ... - '" '" .- ... , ... 
U\4~ Lfl'ilLLn1 L Wtlm'J'il'iln11Lf1tHm L~'JLLfl::"1 Lu\4"1fl1UtlEl~mDff';)mtJnflD-3,;)fl'Yl11f'11.4LLfl1 L~" . . 

.!'¥..I. "".. _.I • . ..t ... "" 
f1::LL \41.4 LLU~1.41L"lltl'YlL ,;)D,;)1-3LL~1UTI,;)RJ L\4m::u ClnWNlff'il n'Y1Y11n11'lJ1L'll'D9l1 tJf1111J~tl1.4 90• 
D~f'llL"IlflLojfU~ d:l1.4ntn 8 -i1t1J-3 tiltJ1l11';)lilL~Eltl1'ilN:: 100 1Jt'l. lilL~DrlL~D,;)1-3LLif1~ln'hJ'l~• 
Hhri'wn,;)::LnufmnLirltlnml1ij 15-18 D.:Jf'llL"II~L.n[Jff Lnu'bL~1.4l1.4 311.4. " 

.: " .
n11mU~uJJa (Data collection) 

1Lf1n::~iEl1JflLLUUuEm~tf~ (Retrospective) LU\411[Jyh11J mh,n!D[J 1 n Utl\4~;"
" 

vnnijL'ilElf11.4n111Lf1n::~iD1Jfl tl1::nEluil1U LUEl-rn w"'wJf 11.4Lii'il 1\4r1ll.1LilVh11J 11.4~~1J 
__ ..... " ::. " . .....___ .... d I 

1n-n11~~1J 11.4f1t'l El'il ,;)11.411.4fln~mLL1nf1flo'il'Y1-3Y1 1J'il ,;)11.411.4an~mLL1nf1t'l tl'il1J"ll1'il 1\4'Y1~ [Jl\41J
\J , v • 

• A ~_d_: .... 

1::[J::~1.4l1.41Jn-3~~1J 1\4'Ylf1'il'Yl" LLa::~L~'iln11Yl'il'Yl-3
• 

• n11~~",rlhun1JJAuJJyt,)LG\u{ (The development of computer software programme) 

ll.liD1Jamil,nnn1"nr1.4Yin~lnvhf1JrI'i11J'Y1'il~D-31Jl'hnl'Itl1:1J1a~a LLa::vr~1.4l., 
.-.- '" .. ...ttl1LLn11J'Iltl1ViU11L W mnUtlD1Jfl 


" 

f1 cultnltcu:rnJri1uL tlflUfI'llDJ fLhum:J• 
LU\4ttl1LLm1J!1\4iD~NrI';1-31\41\4in2tm: Client-Server 1.h:nDuil1u~El.:Jtb\41~qj 
1. Database Back-End 

2. Front-End 
.. • ... ~.........Itl .


1.Database Backend ~1E) Database Server 'Y11~\41'Y1LnU"JJm.H'l 'Y1 1::n£)Ufl111.:J[JE)[J.. 
LL~t'l::mnn11Jn"'\4n1.4 ~1Uf1111J i1Jvr1.4lfrlL~~J1::~1J U~::ffu'ilYl if£)-3 n1J~111Wml1JL1.11.4';)7-3 til [J 

fl111.:JcitltJL~'hdL~)J1,;)lnn11Lnui£)1Ja.ff\4yf\4~1\4ii1[Jhhum1Jtl1::Ll1'Y1 Spread Sheet L-n\4" ... 

• 
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.. t-I ...r .. . ..d t- IMicrosoft Exel WHl lJ1u.n1~~1\4t1El~~LUEl.:JiI\4L"lf\4 Microsoft Access LLilL\4El.:J~ln lJ1LLn1:IJ ... " 
LVI~ldihrmhnill\4m1LnU'~rEl~arlijtl\4li11Vlru rn.:J~m:m-;l[J~.:JL~\4H~m11i':b LEll

" .. " 
Database Server ~lhL\4m1LnU,)El~aL~mYi~111:HflRTllYitlEl.:J.:Jl\4 mh.:J·bn~1111LLm~ 

" 
Database Server Lhll.l'V1ru~::fh~"ll~fl~fim'4,jl.:J~.:J ~.:JL~£)nl,r MySQL Database Server.. " 
(Community Version) ~.:JLU\4 Open Source rlH1m1rlfI11\l1'V1ail '.J\JlnnUL'lf'f1 

www.myql.com 

2. Front End lh::ntlu~i'1[J 3 H1\41V1qj ') L~LLTi 

2.1 Form ff1WrlJn1.,.Lr1lJJ11EJun1"11 fltlH1\4rlYi14n.:Jl\41,r1ltl\4,)tl~arlitl.:Jm1LnUL,)lLll
" 

Ldm.jL,r1ltlll.,jtl~aL,)lLllLLa1 y.j Elf~~ii,,:ijm1il11~RDU,)u~aLiru.:Ji\4-hrlnitl.:J'VI~tlLli L'Jill. 
'V 'V "" 

,rl'VIl!'n'VI~H11YifuL')lLlim1~lnil 40 nn LLa::LliLn\4 60' nn. Lduy.jElflJil1T~RuU,)ulJl'l 
.k ., _ " ., _ _ I .... ,.I ..... "I'.. 

LUtl.:JiI\4L1t1U1El[Jn~::ilililtl lJ[J" Database ServerLYiu"lltlLnU'lltllJl'l Server ~::mlJ 
" 

Username LLa: Password ~lny.jElflJ(y.jElflJ~::L.r Username U~: Password lJl~ln~1iilElll. 
" 

L~lJhLll1LLmlJ) LdEl Server il11~RElU Username 11lJi.:JHflRl\4m1um;nVl1ElLLnlt11:Luml. 
~ .... J d " ":.J '" 

lI.lI.') L1[JU1Eltl ~"~:rnmlJR.:J ·r1 Client (Front-End) 1El.:J'llEl 

2.2 Front-End ff1J11lJilnu..nu fitlLhll.~Ynrn.:Jlll.'VI1u~U1'V111hLlI.m1L1t1nil,jm.mrl 
'1/ " " " 

Lf1UL1LlI. Database Server t"m.hll.L~ull.Ltlrl~Liitl.:Jm1 L'Jill. nl1-;lilL1tJ.:J m1V11fhrn.:J 
" 

Rn~ m1L,)1i1",)El,Jl'lnrJ"iEl.:Jnl1Rfl~ll1.L,)1i1.:J"llu.:J Username LLI'l:: Password L'Jill.L~tnn'lJ 
" 

mw\4rinuii" ::LLiI nih.:Jm11\4nm~::L5[JilL\4m1L,)In.:J 

2.3 Front-End ff1wflJEJnmi1:Tu"lfu £Jth.J8U VI~El Database Utilities iil1.4Yi~ilLLfl1::lJlJ 
"" 

.... . - .... ~ t· ... ~ ..
m1L'HlilU1:Vl1l" Front-End ua:: Back-End ~::ilililtlHtlH11n1.4 ilm.nll. TCPIIP 'If''lJ ~iI 

Vlalt1'Jitl.:Jfll" L"Ii1.4 Localhost (Server and Front-End in the same machine) Intranet (Lan) 
• _I""

Vi"Hl Internet Network (~ul1 27) 
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~O!SD nr.:tlljlM-_". 
",lIrm~"""'-""mJ1!"'" PC ,,,I.

Ltl~L'!M1\hiMI~ 

_ . _ r _ - -- .Ii . ~-~~ :--t-~ 

USER All NKJ SUll8MIT FRONT-8IO 
Send sat: INSERT ,,,"0 ~RE(MS1'E1\ 

(IO,H • .o.........)VI\lI.ES 
(' 23444.00..... .1 

r~ 

USER CUCK FRONT-810 Send SOl.: 
8a.ECT 1D.BW1 •.•. FROM 
1NR£GtSTER'M-tERE FARM =CP AND 
OW. > 70 

IInl'l~nm4I1lJ,jtn::".;1~ Server nlJ CUent 
N1U Wireless Lan 

o. 
I~~ 

Dabbue Server 

'itl~ 27 LL~~.JnTn~El3JhJ.JL~1El"lh£.Jhl,nTi"Y\l.Jl'\.1,'IJEl.J ttl"'mn13J 
OJ 

A ~9J <C\A 

n1'idL~'il:::'YI'lH)3J~'YI1\1a{l<JI
OJ 

,rEl3JfH1ntl1"::3J1~~HHL~::iL~n::~'YI1.J~fi~c;i1£.J1t11"LLn13J SAS version 9.0 ,rEl3J~L.:n.J
" " " 

tJ~3J1n.l,(lniLml::~c;i1£.Ji~ General
" 

c;i1£.Ji~ Logistic regression 

linear mixed model (MIXED) ,rEl3J~L.:n.J~rn1l1'WiLml::~
" , 
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... 
tlEUHHm"'i'f1'lnr;tUn~.. . 

Rl1.11'Hlfl9lL~Elnl'hf1.l'm1Lv1mihnuuuull4m1~m~t1Li 5 vhf1.l 191mihwhf1.lRnwla. " . 
u3.iviwflll41" 1,700 u3.i (Vhf1.l A) 3,500 LL3.i (l'hfll 8) ua:: 2,700 u3.i (Vhfll C) 4,000 (Vhf1.l• 
D) ua:: 1,200 u3.i (~,f1.l E) ~1f1.lYl"aEl,mn~1f1.lfhn11';191tJ"finn11i"n11RmR11Ufl::RmR11 
..a. ..r ...... .. • I '-to ...... ~ .... , ....1 ~ ... 
Y1"1'11"Y191LL Yl"1.In11U"Yln u1::1"murl1"9111.1'11 ElLR14El U ":'11 El.:JfI m::~I';1 tl LLfI: L"~n ') "1'11.11.1 

1::UUn11tJWnn-llallflii'1tl1U'lLLn1,."flEl1.lVhLilDf1l1ual£lti1.:Jll'D tl 2 il u;'"tJl41m.:Jn1'lR1111'ln" . 
11UTI1.I;ill41"RmR11Yl9lLLYll4Li 10,392 Yl1 LLa: 'lilliLi]"111L9IflYlIElti1.:J1l4tll'~vi91J\411u1um,."• 
fI £) 1.1 WI Lil DfL~DU1:1.I1 fI~ fI-llEl1.lfH'VI thdD !,h.:J ~U1:RYli/n~ ri D"~1niuL -lllLUU1: [In,,1"l!L \4

" . 
~1f1.l ;i1"1"RmR11~UR9I.:Jnl'nil\4iil El1[JYiLUl4891f1.r.:JLL'ln Dilnn1'lL';l~qjLiiu1" (ADG) 1.l4. . 

• ~1f1.l A, S, C, 0 LLa: E LLRiI.:J1.\4i11n.:J~ 9 

- ..
~1111.1L"tl1 

A S C o E 

;i1"1\4 2187 2268 2072 2334 1531 
• ..I •., ~ 

';I1\41\4YlLu"RiI 1103 1183 1691 1388 956 
.I .., ~ ~ 

£)ltlYlLu\4R9I (1\4) 220±25 190±17 196±18 188±17 241±35• 
ADG (nf1.l11~\4) 546±58 568±44 582±57 610±53 561±47 

... 
\b~"n';l (nn) 140±14 137±5 136±12 134±12 118±9 

L'1I~l4il4~i.:J (1.11.1) 17.1±3.4 14.3±1.9 18.5±3.6 15.113.5 13.1±2.7 

• 
n,.,.Uf1JU7~n17ir;tn17~'{~• 

Lii';1n1'lml';lLdtl1.l~1f1.l1l41m.:Jn17Dti1.:Jiimi1D.:JYlnLiiEll4 LiiEl\4a: 4 fI.f.:J LLfI:ijnl'~• 
i1TI;) R'1IIl1~iil11l4~1f1.l 111.1nUn11L!;U-llD1.IflL~m·hiitll'flD1.InUn11f11Ufl1.Im'lYl9lUY1"Rm 

1 ~ ~ ~ 

'I ... .,I ",... .,I _1.1
H11 L'VIm.:Jil11.1LL~\4ml.:J L1 (il1n.:JYl 9) (~uYl 28-32) 
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 n, b b (f'b '" 

C-~UGWtLU C'-~N:~~N:k:!C'-Grr.U~tI..."l1t1.tC'-~~HLU tI.!1-' tI.~1.9 C'-L~l1m'l1ttl.t ~N:Gl'-l1iJ'~1-tLUL!,A~1 rl1-!: 
~ ~ 

tLUL!,AG ~'~N:Gl'-f1iJ' N:~'tLUtLUC-Grr.tI.~C-G~mt ~N:G£-)1-:::LW'!::::~'miJ' ~..,,&rll!1-G ~'}G~'q~.N:G~ 

. 
~ 

0 N:W11t rrlLtI.~M.:::~" ~H~IN::::trr LN:Ltl.N:tLM N:rl rntLu ULI!N: U.f1ltf1U,tLU UL&~' L,um Grr.Ltl.tLU u
I U t""tI I • 0"J rF" /:$ t'b kF' '" 

~ ~ 
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I=' t'!I P' ~ '" I" ...,.1" I..,. I"" I I 0 

~ 
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Installer Language 0 
Please select a language. 

• 


Welcome to the ICAR 0.1.90 
Software 0.1.9.0 Setup Wizard 

This wizard will guide you through the installation of !CAR 
0.1.90 Software 0.1.9.0. 

It is recommended that you close all other applications 
before starting Setup. This will make it possible to update 
relevant system files without having to reboot your 
computer. 

Click Next to continue. 

• 

~lmi\4n~~L'lh~'VIlb~1;) ti'\.l,~~El'\.l,f1J~n11@i~i;)hhLbmlJ y.jfEllJf11LL'\.l,~':bYlm1tl51J1i1'\.l, 
~ ~ 

m1@i~i;) (1tlYl 53) 
~ 
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• 
b~€l~l'IUbt:l::;l'hml;Jb-lllhnGf11v\n~ Next L~€lrh~€l LLGf1';)::;b-lll£ivI1XlrJmrSUb1€l'U, 1'lJnl's 

OJ 

~~,t.J rl'ltr~~,t.Jril'U,nGf1tJ€l;Jrulv\n~ I Agree hhbbm~n,;)::;L-lll~md~~,t.J~€l1t1 n~rl'11~,h~'U,
OJ OJ 

~htJlv\n~ Cancel n"::;€l€lmnnmd~~,t.J 

8 ICAR 0.1.90 Software 0.1.9.0 Setup G], - r:gJ 

• 


license Agleemenl 

Please review the license terms before installing ICAR 0, L 90 Software 0, L 9,0. -I 

Press Page Down to see the rest of the agreement. 

SOfTWARE LICENSE AGREEMENT 
PLEASE READ THIS SOfTWARE LICENSE AGREEMENT CAREfULLY BEFORE DOWNLOADING 
OR USING THE SOFTWARE. 

BY CLICKING ON THE "ACCEPT" BUTTON, OPENING THE PACKAGE, DOWNLOADING THE 
PRODUCT, 
OR USING THE EQUIPMENT THAT CONTAINS THIS PRODUCT, YOU ARE CONSENTING TO 

BE BOUND BY 
THIS AGREEMENT. IF YOU DO NOT AGREE TO ALL OF THE TERMS Of THIS AGREEMENT, 

CLICK THE 
"DO NOT ACCEPT" BUTTON AND THE INSTALLATION PROCESS WILL NOT CONTINUE 

If you accept the terms of the agreement, click I Agree to continue. You must accept the 

agreement to install !CAR 0.1.90 Software 0.1.9 .0. 


Nullsoft Inst '( System \'2.39-------------------- 

< ~ack n I Agree ~ [ Cancel 

• 
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My Documents 

My Computer 

My Network Places 

3gp 

aports 

CS2_KeyGen 

f ast-html-parser-jul-02-2007 

Nero-8.3.2. I_thai + Crack 

proxycab 

AI 

'3 

.... , 

• 
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,J 
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C Browse For Folder [1J~ 

Select the folder to install !CAR 0.1.90 Software 0.1.9.0 in: 

• 

r- . . 

OK ······Y I Make New Folder Cancel 
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Choose I nstall location 


Choose the folder in which to install !CAR O. I .90 Software O. I .9.0. 


setup will install !CAR O. 1.90 Software O. I.g.O in the following folder. To install in a different 
folder} click Browse and select another folder. CWck Instan to start the instaHation. 

Destination Folder 

O[I!alm1!~~~-~Ii~M~il~~~============:J1 I B!:owse". 

Space required: 81.8MB 

Space available: 80.0GB 

NU1I~ort fnst II Syst MVZ 3 

<§.ack III Install Cancel 
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8 Browse for folder rn~ 

Select the folder to install ICAR 0 .1.90 Software 0.1.9.0 in: 

Backup 

Becky! 

Documents and Settings 

Downloads 

MSOCache 

i:A i.iiillM 
Outlook Express 

Program Files 

temp-- .----

"' I8" 

• .. . __ .- _.. . 

~ Make New Folder JI OK CancelII 
'-------' 

8 Browse for folder [1J~ 

Select the folder to install ICAR 0 .1.90 Software 0.1.9.0 in : 

8 · Local Disk (C:) ~I 
Backup 

• Becky ' 

Documents and Settings 

Downloads.. 

MSOCache 

Outlook Express 

Program Files 

temp v i 

I ___OK __..J~ [ CancelMake New Folder 
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Choose Install location 

Choose the folder in which to install !CAR 0.1.90 Software 0.1.9.0. 

Setup will install lCAR 0.1.90 Software 0.1.9.0 in the following folder. To instal in a different 
folder} click Browse and select another folder. CUck lnstan to start the instanation. 

Destination Folder 

• Space required: 81.8MB 
Space available: 80.0GB 

Nulisorc nstallSyst.em .a.39 --'---- --------------- 

< ~ack II !nstall I I Cancel 
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Installing 

Please wait while !CAR O. 1 .90 Software O. 1 .9 .0 is being installed . 

Extract : latin2. xml 

Extract : cp866. xml .. . 100% 
Extract : decB.xml ... 100% 
Extract : geostd8. xml.. . 100% 
Extract: greek. xml... 100% 
Extract: hebrew.xml. .. 100% 
Extract: hp8.xml ... 100% 
Extract: Index .xml ... 100% 
Extract: keybcs2.xml ... 100% 
Extract: koiBr. xml. .. 100% 
Extract: koiBu. xml .. . 100% 
Extract : languages.html .. . 100% 
Extract : latin 1. xml ... 100% 

• 
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Completing the ICAR 0.1.90 
Software 0.1.9.0 Setup Wizard 

!CAR O. 1. 90 SoFtware o. 1. 9.0 has been installed on your 
computer. 

Click Finish to close this wizard. 

• 

lBnl'it,r"1l\tl.l'mn'iiW GILT version 1.0 

1TIm'l1i"lUhhLLmaJ"lL~,;)'l1.l GILT version 1.0 ~.ffu@1E1u~"d
'\I 

LdEIL~m1J@11i.:J1U';)::U'l1nn~ih~h"~.mJ ('lU~ 62)
:lJ '\I '\I 

• 
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'"r:: rx] 

.. .d '" 
Database: ~tl"lHl'lJtl"Hntt'lJtl:lJ~ 

.. 'II 

n matn form F. 

• I,,,,,,Usem.ame: Comect 

Pauword H Save 

Server: I-~ 

Port: 1m; 

O...b...: 1091<'0 

• 
Ldtl,ff.JfilL~1,;)LL~11in~ Connect ,hitl.JnTmfi';1fl111 LL~ti'1~tl.JnT'jUwYinfiTdL~tl1i 

~.f.J~tl1U~ltJ1in~ Save 
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leAR ~ 

Database Server Connected. 

Ir ....·..·ok.... ......1] 

..................... ......, 


.. ... ttl ... ttl ~ ~ ....... • 0 '" '" ...
....1
L3JEln~ Connect LLt'l1 1LLn13J1l::L"1fEl3J~El V.JL"IJ1l1LdEl1 mL"1fEl3J~Eli;flL11l1l::3J1JElfl113J 

Database Server Connected LLi;f~.Jl~~1i''Y1111J (1tl~ 65) 
" " 

• 
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• r m41n form ..... ~ o;!:j 'Xl 

~~....-.-~~.. _~..~::'.~'~=.Xl 
~ lI.utJ""fJl\iiul"n1fi'll~';' -;- -L Xl 

• IN 

'~Ion".,. JZOO80908'2 

• 

WMn 
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'Xj 
~ ,.,rhl:utn'Ull'fimft, ~ ..~ 'X) 

!'Ul1\Jv,to1" I ~ I ; I 

• 

.1rI. ...,," 

~' I-
f.iW~" rl--::---:-=:--

• 
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• 
". ".WI,::'_' ::",;=_"'=--'-''=::_=-___________________________________", "~ '"'.''' ''''_ ul...... 

"'n,," \d~... 
llAA""'tf.. wev.fl.. .. 

• 

.... t1.J
~"1 'Yl 71

'IJ 

• 
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(:. 11 "', .... -..---~ -~ - - - :-'5 RJ 
C': '1lJ... ::lti""A"l'iftlui1 r. -q:1 
u~'"'.n''' I 


1aw1lan." fZOiI09082 m.4{ult'h fl2IO'Jta> tu..1W1o'\n 11.'''''10'\'1 ,.: J 

.1w, Icp-,~","~ft,; •• ~,,, "",,"",lvINo'!3 3 

f .....<ln I d"""lfI\ol •• ~ d"nnltmu r 
,......" 
121 22 12 


• 

121 22 12 12 12211 122211 '0 <5 <5 50 


1212'233 24/06/08 ,= 233333 <5 56 56 56 


,. ,. ,.121 2233 2<106108 '222333 2333J3 <S 


121 22 12 >31"'108 121 2"21 1 122211 .0 " '5 50 


1212233 2<106108 ,= 233333 56 56 56
" 
1212"212 23106108 121221 1 Imll <0 45 <S 50 


121m3 2<106100 ' 222333 233333 56 56 56
" 

".no 
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i'1II.M."'I!tt.dh 
If.~ 0 Ihrnfo.J 1.Ufl'I"1"'1dln 

.,.r"I'" '!Ifonio "'~, "'.... "'. 
untn tttun .tlUII nut! 

UtUU U1t:1l 

IHUII ulun ,uuu UtUJ 

HUU' UIUII IUUU ZUlU 

UUIU Ulun IZIUII Han 

UIUU U1ZJJJ InUJJ 

11I UI1 Hintz IlIUII lurl' 
III lUJ HIZZII tHUIl nuu 
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" 
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" A ''ttl'' 
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Patte .J 18 I 11 ~ aN x, x· .40 ' "Y • .d ' 1- • •• a ll;; -II 
(1ICI.IOJrd '. • rot '. P 1)J"ph '. I'.. 

• ',JUt) ri1ul~11l1JiIl) 
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nTn-U1R1UL';)1ruviufn£h1Rnnf"ulu EllU lilYlUnil1 LLt~:; tl1aJ1mL"lI~uluil"01u" &I".. , 
.. ,¥ I ~ • .., .. 

(Karlbom et aI., 1982; Le CozIer et aI., 1998b, 1999) m~fln~lU~U11RmRl1L"lI1R1ULv~m
• '1"1)' 

viUtf~'lf1"EllU~::wh" 188-241 1U lilUiifl111JLL1.htl~1WT::wh"vhf1J flElU-Ul-3R-3 O11t;m:t1Rm" .. ,. " 
R11viutfL~u1nulutl1::LYlflLYluriElUYl,.rliituvhfaJRmLLvi"Yld-3~uilRmRl1L-U1R1UL,;)1ruviutf~, ,,'Ii 'U &I • 

EllU 196 1U (Tummaruk et al.. 2007) [)[.h"L1n~ ElltJ~L-U1R1UL,;)1tUviui1Ulh:;lYlflLYltJ';):;,h
" , \I ...." 

nilRmRl1viutfL~u1nuluuhtl (Karlbom et aI., 1982; Bidanel et aI., 1996) lU01~tin~ld, , , 
~U11RmiiEllVLLilnvh"nulI1nLrlEl'WU011Lfluiilfrf"LL1nluLL~fl:;YhfaJ ,nn-UmJ~ilUviu1inn1J

" " " " 
fI1laJlLiln~h,,£)rh.3aJln'iJ£).3EllvLrlElL-U1R1UL';)1tuviui1uRmR11ti,,;ffii.3mlaJLflu'h.Jl~1U011

" '\I ..... .. 

vi~Ulinl!tm::LU~1::"lIEl.3n~m.h::'lflmRmRl11uLLiifl:;~" Elrh.1hnmaJ ,hwfuRmRl1'W"utf~RaJ
" ,,\I .... 

•.1" .J .t ..1 .. ....... .. tl.... tl .t
LY 1UY'il11JRn~mflV.31:;UU El~R1YlnnaJU1" r{1~aJ V.3il El.3aJm~ 1U ~"~::uum~LflV"., .• ........ - t .... ~ ... ........ - ...I..t..I -,.., ... I ,1~[JLU'Wl::u,;),;)VYlLnmnum1,;)YlO11YlflltJEltJl" nElUYlU1ULflU1J0111,;)VCl.3lJ,;),;)UYlLnU1nU01~ 

~Ylm~~ii~fliiDm~L'!ilR1UL,;)1ruviufnD-3RmLn1 LLfl:;1~\baJl1,num1u1uEl:[JLrlEl~um~dju
" &I" " .. 

;~f1.f.3LL1nh4RmLn11i~.ffu L'lfU O1~;)f1011~:;uuh.3L1DU (Grieger et al.. 1986) O11f11UflaJ. , 
ml11L-UaJ'!iU"lID.3lLElaJlaJLitv (Malayer et al.. 1987) O11mUflWlh-3f111aJU11"l1D.3UR.3 (Ntunde et • 
al.. 1979) LLfl::m1;aJHRnuWDRm (Van Wettere et aI., 2006) lutl1:;LYlfllYlV DmYlllijfl1VUEln

, , 'I 

.l • ..t oJ !'I 'I..... 1 .J , ... - • ...
Yl R-3 LLfl::/Yl1D mlaJ'lfUYl R-3 Ell';! L uun fl lnLnfl ru U011T11lYl LnYlfl111JLLYl nm-3mURm~nlll~011 

'I 'I ~ 

l ,;)1tULiiu lYl LLfl::Ell mrlEJ1o'iU011LfluiYlflf.3 U1n RmLn1~ iiOYlnm1Lv1tyLiiulYl~lv:;iienULrl D 
..." " " 

~RaJfI.f.3LL1naJlnnilRmLn1~iioiln011L';!1mLiiulilR-3 (Tummaruk et al.. 2000, 2009), '1)' 'I 

m1tim:nriElUYlUldil'liL~uilRmLnTYh-u1R1m~1ruviutf'liL71,;):;L~1ruLiiulYlL71n11.. ,,"'.. ., 

fI1laJY,Ulh~uiwl.~i-3aJlnnilLdElLrivunUHmLn1~L-U1R1vr~1n1vrutfil.. ,,~~ 
(Nelson et at. 1990;.. 

.¥ ..1- ._ ... ..1_ ................ __ 

Tummaruk et at. 2009) UElnvlmU!mLn1Yl~flil;)lnUaJ~U~f1f1LtHlOUfl11111m1L'l.Il~1UL;)~ty 

• viutfL1T;)::iioYlnm1Lv1ruLiiulilll1nnilRmLn1rlnnfl"'YlL~ElnLLtr1iliinTTL'!ilR1[JLv7ruviutfil 
.. '" ".. " "" 

(Nelson et al.. 1990) 

Ellvrl'Wum1LUUR"'Ylflf-3LL1nLnlll1mhtJt1El~t11.3~"'U1innlllilh:;aJlm 0.3 (Rydhmer et , , 
aI., 1994: Rydhmer. 2000) m1fi~L~ElnRmLn1rlihrilnm1L~7ruLiiulilR.J,,::'lf1U lltEllULrlElYiU " .,.." 
m'lLiju;~f1.f"LL1nUEltJfl.3 (Rydhmer, 2000) E1Ul.3L1nYlllJ m1fiYlL~ElnRmR11~iioflnm1, 
L';!1ruLiiulYlR-3Ell';)'til1imlaJLnm1nlu011uR~.Jm1[jud-3~~fl-3 (Rydhmer et at. 1994) m1 

.. 'I 

- .. .J ... ..r . 1.. A :1 - ~ ,k r:I '" 
flYlLfl ElnHmH11YllJ L UD UYl.3 mn1Jln~::R.J~fl ~Ell UUJEl'WUm1LuUHYlfl1.3U~nR.J"lI ULfl nUD U 

, • 'I 
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• .. . .... d....... .... ....... A .... , .... _ .... ., .J 

m7f1nHl'ill\41\4\4El tJll1n'Yl'il::lI"lJ El~~Ln tJ1"lJ El.J nu Ell ~LlIm"lJl~ tJL 'il7qJ~\4~ LL~::Ell ~LlIm'lUm7 

LU\4i~fI~LL7n (Tummaruk et al.. 2007. 2009) 

1\4Yhfll~m.ylL~tJ.JLU\47::uu~~H1~m711 m7iflnl1,!mtil1Lil\4;.JHlt1qJJ.Jl\4~1\4 
th::H'Ylnrn~'t11.J7::UU HU~"'\41fLLfI::'t11.J~1\4Lfl71;~n'il t.J LLYiiim1l'lU1l timti11ihb.JL1 f11~L1l1i. .~ 

r.lfU.j~~tJl1\4l\4n'htimLl'lflLiitJl\4n~1I5\4') (Oalin et al.. 1997; Lucia et al.. 2000) l\4th::L'Y1f1 

L'YltJ timtil1'Ylf'lLLY1\49ltl.JliL1tn 2-3 Li'iEl\41\4m1l;,1f1.n\4 m7t1i'Uti/n~ LL~::m1illr.r,n)U~tl• 
timritl\4tlmi.JLtltJ~h"L~El\4r.1till mh.J'hnil1l1 m7,j"1n171wJ11.J 2-3 Li'iD\4d[j'.JL)..iLU\4111il7~1\4. ~ ~ 

7::~11.JYhfll 1f'ltJL\l~1::m71iml11ti\4hil\4m7m1'ili~LL~::m7illr.rtinU~Dtim Nelson LLfI::• 
flm:: (1990) ~U'htm7til1Y1tlmr~L~tlnliiitlltJY1L'7ilH1tJL"1ru~"'\41fL~1 (185 1\4) 'il::ii-;il\41\4

"\I ,,~., .. 

fI1Dn~Dmjti.Jnil LLfI::'il::1iflntimiiii1il L~1I;r\4t11::1Jlrn 1 il~Elfl1tlmrlm YitJunUtimtil1Y1tln 
" " .. • \I 

fl~LNtlnliiiDltJ.ylL"lilH1tJL'il1ruvi'\4flrl (2391\4) 
.. \j ." 

m11I:j'tJflf.JiiliLnm1u7111 LLfI::U.1 Lti\4D"liElll f1"lJ El.J timtill 'Yl ~ LL'Yl\4-;il\4l\4111n 1 Uth::L 'YlflL'Yl tJ 
~• . 

m1LnU11U1ll1"liElllflL~~ld"::'h tJliti11111tl liLijuLL UTYn"m1L ~lIintJrn~"lJtl"timH11 
~ . 

'Yl~LL 'Yl\4 L..,iD Li"Lti11Jti1l77tlfll~m7r.1~Yltim1\4t11::L 'YlflL'YltJ1U1::tJ::tJl1 LL~::l111iii1l1m;rl\41\4 

. 
• 

. 
D 

m1'Yl~LL'Yl\4timH1l1.nn;r\4 1~0171\40177lm111'7iElllfl DltJ Jl~\4nil1 LLfI:: DmlO11 
~ 

L'il1nl Liiu1" El til.JLUU 7::uu,,::l111 ~'i"liElllflffi"l11\4m7t1"L~DntimmlLL'YlUL'7il~.J~ii1l1m~lU 
-t "" \I .. 

LLfI::ml"lJ D"m,-i,j'tJ [j'.Jti11117ml1 LtlLi017m7\.41 L1.Jth::tJn,,1,r.Jl\4 L"L~tJm.J1\4wTflltim Ly; Dl11 
~. . 

1i 01'-""''' nTrWlfll LL2.ivi'\41fiitl7::H'Yl~fll~ ii;f\4 O11i,j'udLi.il Li4\4m1D til.J~ ElL dtl.J1I1'illn• 
1f11.Jm7ritl\4~l!ld (Tummaruk et al.. 2007. 2009) LLfI:: 'il::[j'.JiilL\tum79i""111r.1f1r.1~""lJEl.Jtim• 

. ..1" . . "" "" - 1 tI '1\ 1 ., 1""1\4LL"f1::nl111EltJl.J"mUtl.J Ll'lElnTmailtin1 \4 7::L'Ylfl L'YltJLLa:: \4L"lJil7tlU 'VIlIti1l1,-tlfll~• 
ln~Lf) tJ.Jnu tJ17t1LLfl:: El L1l101 i1 fl D "'il\4m7r.1 ~",rtlll~~.J ti11111tl1iLUULL'VI~.J ill.J 5.J't11.Ji"l11m7 . ~ 

'IlD.J017~~il ~mluL'IlilftluYitl ''llJ 

• 
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K.~,,·onh: Breed. OestnIS. Pig~. Puberty 

Inh-oduclion 
The age of puberty in gill~ is nonually defined a~ Ihe 
lime of the flnl ~tnlS and ovulalion with a 
continuation of regular oestrou~ cycles. However. 
under field conditions. Ihe age OIl fir>1 obsn...ed 
oestro~ is nonnally med 10 defule puberty in ~". 
An ...arlier study in a conuuercial \wine herd in 

• Thailand ha~ fowld that th... gilts anain puberTY at 
about 195 day of age \\-ilh a body ,wight (B\\') of 
106 kg (1) . In praclice. a great "ariation of age at 
puberty in gilt~ is obser...ed (1-3) Facto~ 
influencing Ihe anainmenl of puberTy and the 
oemous cycle ill gil" include oeslro\ delection. 
season. cOlltinemenl. boar expo~ure. nutritioD lind 
di~ ...a\e (.J . 5). Age at puberty of gill~ differed among 
br...eds. ,,-ith th ... anrage being Iugbest in Duroc II1Id 
10\\'e-!.t in M... ishan (2. 6). The ag ... at puberty of gih~ 
i~ associal...d with their su~uenl r<"producti"e 
performanc.... longl"\i~' and the r ...ason~ for culling 
(1. 7). Culling of the ~IS becauSe." of reproducti"e 
failure increa~ ...d from 18 10 25% wben age al fir>1 
conception increa\ ...d from 200 10 300 d (8) . Delayed 
age at finT mating in gilts not only increases the 
non-producli"e da~, from entry to concc.-prion bUT 
aho influmc~~ rl"ploducti"e ~OT1IWlc~ (1. 9). The 
aim of th~ present \tudy \n~ to inn~tipte 

differ~ces of IIge lit puberty IIDlOQg the pig br~ 
commonly u~ed In c~ci.'l1 \WUlt" herd ID 

Thailand and bou-.ed in l"\'aporall',e (oohng ~~,tnu 

• 
 ~IaI.ri.,ls and ~I.thod~ 


.~l1il/lal ar.d heir. I//{mag~",;r: The srudy wa~ 


carried out in II commercial SWUle herds located in 
the :-iortb-Ea~teru part of TlwJand. 1M- ~d WlIS a 
brt"ecling herd "ith nwnbet' of !.O\n on production of 
about 4.000 ~ws. The herd produced [<"Placement 
gilts wilhin tht" herd. The gillS in were bousc.-d in • 
closed hom.ing sy..tem facilitated with an 
t'\'lIporllrn'e cooling ~>tem from btrth until matin~ . 
Th~ gilts were k<"pt in a ~ with a group sIZe of 
between 6-10 gilts '~ "ith a den';TY of about ~O 
m:/gilt Th~ pr~t study JIlcJud,ed 6.~3 
replacemfflt gillS lhat entered into the herds betvoTnl 
Janlwy 2004 lind August ~007 . The breed of the 
gilts included Duroc (D). Landrace (L). York~ 
(Y) and crossbred between l and Y (LY). The pm. 
entered into the gilt poo~ betwc.-en 80 and 100 kg 
BW. In the gilt pools, waler was provided ad libirunt 
from water nipples. The feed was provided t\\-ice a 

day (3 ltg/d) . The feed was a com-wybean-fisb ba~ 
containing 18% crude protein. 3.200 kcal'kg 
metabolisable energy (ME) and 1% lysine. Boar 
contaCI and oestrom detection was applied 10 the 
gil" bel\\·c.-en 24 and 35 wk of age once or twice a 
day. The oestnlS detection was carried 0111 using the 
ob~'lItion of vul\1l symptoms and a back pressure 
test . Gilts "-ith clear vul\'/l symptoms and·'Of' 
expressing II standing respon~ in front of the boar 
were defined as oe~tms . The detection of oestnlS 
was ~onued by ~Iock penons II1Id the date of 
oestnlS \':as recorded in the herd book. In general, 
the herds wer~ recommended to breed the 
r<"placements al aboul 32 weeks of age onwards with 
a BW of :=:130 kg at the s.econd or later ob\ef\'ed 
oe~tru~ . 

Data: Primary data were collected fro:n the herd 
book. The recOf'ds consi!.ted of gilts identities. breed 
of gilts. birth dale, date and B\\' of gilts wben 
enter~d into the gill pools (-90 kg BW). date when 
the gilts \oowed oestrus behanOf'. backfat thickness 
(Bf) and BW when the gilts were sent to the 
breeding hou~. Variable!. 1ilce age al entry into the 
gilt pool .., growth rale (GR) and age at tmt obSl"n'ed 
~tIUS were calculated from prunary data . The data 
~ were loCIUrinized in ~arch of any incomplete 
records. Record\ of age at entry. age wben the gilts 
exn lIle gilt pools and alw BW and BF lhat w~ not 
~mlun a Inolopcal luml were regarded a\ UllS\Wg 
data. De..criptn·e stan\tic, for all parameten. 

lJ]\'estigat~ are pr~led ID Table 1. 
Health conrrol tmd Hlccinarion: The health of lbe 
herds was IDODltored by the herd , -eterinan.au. In 
general. the ,~erinarian g.a'~ the recOlDlDeDdation 
10 'lKC1DlIle the gill\ against n.m. SF. AD and PP\
at betweeu12 and 30 wit of age. AI one wed:. ana 
roterin@': the herd. remon.l \0\" were tD:rn to 
acclimatize the gil" fOf' about 4 10 6 wle penod with 
a ratio of ~ ww per ,ix 10 10 giln. The 
acclimatized \0'" were rotated weekly. 
Body ...·fight and badifar ",~urtlmV71f: BW of the 
,un ....-as cktennined ,,"ben they were sent 10 the 
bc~~ ming a com-mtional bal~ ...-eight. 
A-mode uitratoOoography (Rmco lean meata". 
USA) ..... , uioed for the BF meuurement. BF was 
meamred at the It'\·e.\ of the la.t no at 6 to 8 an from 
the mod line. OIl both siOO of the gilt. The a,-erage 
ben\'eftI the left and the righl was calculated and 
med as the BF of the gilt. GR (g!d) from birth until 
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th~ gills were sent to tl:e br~ding bou~e w~ 
nkula'ed (GR = (BW at e,:it - 15:a~ It exir) 

x 1000:·. 

!:itansriml am~lSes: S'ar:~tJcall\ll.lIYi~" w~r~ camed 

out using ~A:) (I 0). Th~ age at ptJbe11).- was 

ft.1alyzed \l~ing nrultipl~ ANOVA. The moot'! 

included bre~d. year alld ~ason (win~. )loy-Feb: 

~\1l1Ull~= . Mar-.Tun: rainy. luI-Oct) . ~st-square 


mea:lS were obtained frero each c1a\~ of me factOIS 

will wn" l:l:U'l'dl~U b~' mwl,t TlIk"~·-K1;Uu..1 Inl. 


1'<0.05 \\<'1" ~vu,iunro b \1<11;o;Ii.:..ll) .i~ifi:<UlL 

• 

R~,ulh ".d Di,,'unioD 
On ,,,"crll,!'':-. rh,' ~: Ih C1l1,....:d ullO \he- 'ph Foo:s at 
16S=1~ dof"g~ lUId ~xiIN the.p1t pooh l\! 21";±15 
d of age. Of 6..163 ~It< . 4.co()~ gi:t~ :6~O,o) bad b~ftl 
dele:ted for fmot o~stm. ~fo,e <~ding to lbe 
breeding ho",,,,. T.v.- anl'a~", age at fir,t o\x.",:-\'e<t 
~<t:1." in e"eh bre~d .re pr"ftlr~ in Tab!.. 1 IUld ~ . 

\rill, "rr.'n,~<1 I'nh.o~,· d111'n!:,. r.iny (liP cf) 'Il'M't" 
younger mall ~ilt~ a"ained pmerty duriog ....mter 
(l91d) (p'O.OOI) and <,Umner (186 d) w :O.COli. 
Aile at flIst ob;t'f';~ ~\ did not differ 
s:.ellific.ullh· amOIlj! bre~d~ (p=( .1) (Table 2) , On 
a\-er.l~e. the ulItrnl £:-Ot:l e:Jtr; into the ~i1t pools 10 

first Ob.,e:Td oestrul (EOl) WiJ<; ~3±15 d (rwge 
0-9 7). Gih ilio\\'ed fim ~I!1IS during raillY (19 6) 
bad a !hO!1e! EO! chan gilr~ showed ~t ob~~'e:i 
oestus dnring winler 126 d:, and ~lIllllllef (256) 
(;>« '.001) 

!'axllUCt« .' ~.1.G-!:.~ Mu. ~Ia. :-.,. 
1C". 

A.,_lt ~l-' [S~= l : 135 ~ :" 16J 
p~," d:' 

lr!( :. d ~~ ~ :.,,~, j)Y ,~ .. ~ .. 

aw.,: 5 ~; ~ l3 '_1~ ~c :r :.o.s 
~r ;..- J'),\ J,~ ; , ~ (. " '00 

hhl. : '\"nw- nf ~11r , ('\1 ,!T"".-1h r:I1" iC,R) :~. 

• 

\\ei¢J,r (Bt.) . bacl.:f:n tlidDe!~ (3F~ Jt about 91 ki Bv.° 

a:1d age at tim o~d ()(i1!1l\ (.\ge) b, lmed<. 

lr!( ,j',1. lit 
IJI." <l, ) (-: (~ 

",..., :-. Ap 

~~ ! ~., .:8"' I: C' H~ ~ "" 
LmaJCt :1) 9 1- ,:r l!- l~ ....Y",i:.hi... ! 15 ~ S:' 1:9" I~' 

LY ~!6 5?~· . !:. bi' I~' 

',.• Ciff..-.at ;~."~r WltuD celwm :hfl.-r ~niban1h' 
(,t- ·:O')5): L Y-cro",r« Lu,b~~YnUlla 

In the pre.co: ~tl.Id!. t:'e sg< 4t pU>elt)- of ~1 '"UK.:! 
from 13S to 274 d. Th. i. " 'itbio the biolopcd 
ran~.:' rhat hll,"e Dcro rc-ported e ... lier 0 -:;). lOC 
me-run age III pUxlt)- of e-,,,,h breed ...-.u COIDpIIDIWc 
10 tho~. in Eur~ .::!.6, 13). T:> OIl.. la:aOW~. d>L 
1. the large.t material eO:JcenUoS pul>erty 
a:tainmffi" "f gi !~ kept in ~apon.lin coding 
~y~lffil \11x!",r the tropie:~ AolCog tM pig pofUutioo 
\vM1(h~;rl. , lilt" "lInll';,m of mt" ,"MOn "1!1' II~ (l11Mty 

J'>octldlng:, TIl. JY" CongrlS: ofFAl" 
FA":4 0 O!E -'oln;SYJfp<;.SilIlI 01 rllWfing D~: 

in Dw:oc was 195 to 263 d. L WIS 17J to 198 d and 
Y WIIS 173 to 215 (2). In the pre5enl study, the ~an 
age lit puberty of L and Y gillS are II1DOI1g ",her 
J>OFUlthOUUl the wO(ld. How~ve:. the age at pul>etty 
of J pJl'> '\l'as rdatively lo\\' rompa."ed to olb.~ . 
Tbe reao;on :" Dot kno\\ll but it might ~ due to be 
~eDetic impro\'a1eDt in tbis trait in the D 
popJli.tiOll. 
In the pr~t mlCY, th~ IIge U ~ i!> concerned 
to.:-\.1t~ lU<ky tllt" l:UUSuwc:a lkwtwcL. M kawa}Mk. 
hit"" kcW \l.r", !!=t"lil: ~lt"\:lioD u;:ud lu iu~lo:!l-..:' It"4U 
ti~ne grcwth Nld rewc~ body fm (~) . ~ >election 
trcr.d re:~ultcd in • d::lo.ye:e: in Il!;C Ilt puberty IXId II 
dccreMC in merg)' stare fo~ ~"b$;;quC'tll l'cproducti,'c 
fun:tion ~2) , U: the pre~m !.tUdy, it Wl\$ fOllDe: tbl 
'-..nation of IIge at pubeny in Silr~ 1~ relatinly hish 
"'-f'Q in tb.. ~ame popclation (,ane f~ II1ld 
DlII1la~t) . Tbi, indie:at~ that ther~ ...., ~til1 

po~;;ibi1ir; of impcO\-mg ap;~ at pubet1y ':ia s....etie: 
.t"I....t;nn R..,. .... t ~nuty ;, Th"!;,nrl h.,,<1 nn T. 
pos;ullliou foll:ld that the heritabil:ty ~timaled for 
lie at fIDt coocepticn ,...·a~ 011 an:! the IZt at first 
coocepticn in L hpt in txaditiooal o;>etI bouse 
Ivsrem U: Thailau:lw'as 251 d (:1) Due to a (lither 
hi~ heri11lbilirv of I\~e 2.t pubert\· in pi~ . olK~lItion 
lDd awar~e~~ on the puberty attainm..-ut of gilt!> in 
comm.arcial herd!. is of imporuwt to make reflection 
10 ue breeders. How(vO', many Dla:la~eu:.en: facter!> 
fO( ~C\-ing age at p1i>nty in gib would al\O ')e 

takro into account, for ilSlallce hot:sing. air quality, 
Irol>erature and bollJ ~po!>\U~ (4. 12). In Thailand, 
high miJie:Jt tempern:ure andior bigh humidity 
n:nght plZ)' an unportanl role m Ihe nnatlon of ue 
P-O'l.U perlOnnan:e and IIge lit pubeny. lu:nmaruk 
tt at. 03. (4) =~ttated tl:.at gilt<; witt a low (,R 
..'er~ oldtr It fin: mating cOlllpl1Ied ~;ith tigh GR 
pIt>. :w~ i~ due 10 !he reawn that ~ p-<m' taster 
lend to reach a minimum Ibr~hold of ag~, BW and 
BF fOl ~i ettainmrnt before tOOS( having a 
,lu".,. OR. lu 5.JWUuu. l",uid.,d f~ <1ua~ 74 
10 180 d ill ~1$ lnuJrro in Il 10 kg ~to.o ofOW, 
I J mm ~tion ofDf ADd ddzyd pub«ty fer 5 d 
(3). t::ldcr o-opical c1imn~. feed intnkc of :he: 'p:ts 
;.. h.i~y cWpeo<knr OD :unbi~ t~ruce (15) . 
The old o.ge 4t ;>Ul>er1)' ro~l'nd:!urin! ....mrtt ill u~ 
pr~ftlf '~' migltt be du~ to the deueue of f~ 
iIltah II%ld ?OOt' gowth., '",itrn th~- wft'e groWtt. 
dur.nl! ..~ _.1 rain.,. «,,<00. 
10 C'nft("ln~inn~ th.- ~1'" lel'(lf unM ..,,~,;•. t" 
roolin? ")1<""'" limo,""" (l11ht"ny It ~ C'''"'I'''"'hI.. "zt" 
10 -Dose in Europe. A 1ari~ \1IriatiOQ on a,~ at 
pu~ of Jill!. in the s<Ule populaton st:ii~ted 
that both ge21etic ~lection and =ie:De:lt could ')e 

~(J'_~ No difference on ~e t.t pu!xm' amouR :>. 
L. "! and LY was fouod in this population. 

Acmomedcemeat 
The fina:lciU suppcrt COl the present study was 
pro,ide<! by The National Res~arch Council of 
ThWaad 2007-2008. 
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. 1 Abstract 

2 The aim of the present study was to use data from herds to demonstrate the degree of seasonal 

3 influence on litter size at birth in gilts compared to sows parities 2, 3-5 and old age sows (parities 2:6) 

4 in conventional open housing system swine commercial herds in Thailand. Data were obtained from 

5 four swine commercial herds in the north-eastern part of Thailand and included sows farrowed during 

6 a 3-years period from July 2005 to June 2008. The analyzed data included observations on 25,835 

7 litters from 8, I 00 sows. Total number of piglets born per litter (TB), number of piglets born alive per 

8 litter (BA), percentage of stillborn piglets per litter (SB) and percentage of mummified fetuses per 

9 litter (MF) were analyzed using General linear mixed model procedure. Sows farrowed in hot season 

10 had a larger TB and BA than sows farrowed in rainy (P<O.OO I) and cool seasons (P<O .OO I). The 

•11 difference of TB and BA among seasons was more pronounced in the gilt's litters than the sow' s 

12 litters, e.g. gilts (as primiparous sows) farrowed in rainy had 0.7 TB less than gilts farrowed in hot 

13 seasons (P<O .OO I), while sows parities 2, 3-5 and 2:6 farrowed in rainy had 0.4 (P=O.O I), 0.3 

14 (P=0.003) and 0.3 (P=0.02) TB less than those farrowed in hot season. In conclusions, inferior litter 

15 size at birth was observed in sows farrowed in either rainy or cool seasons. The influence of season on 

16 litter size at birth was more pronounced in the pregnant gilts than the sows. These data indicated that 

17 various policies to reduce temperature in the open housing system for pregnant gilts and sows in 

18 Thailand are not good enough and the housing of pregnant gilts should be emphasized. 

19 

· 20 Keywords: Pig; Reproduction; Litter size; Season 

21 
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· 1 1. Introduction 

2 

3 During the last decade, global wanning is a major concern for human being. Official data from 

4 meteorological department in Thailand indicate that the environmental temperature increased during 

5 the period from 1996 to 2005 and tend to be increased onwards. It is predicted that the average 

6 temperature around the world will be increased for 1.5-2.5 °C within the year 2100 (National climate 

7 center of Thailand). The increase of environmental temperature also has a large impact on the pig 

8 industry especially those that are housed in conventional open housing system, which is the most 

9 common type of housing of swine commercial herds in Thailand. It is well established that high 

to ambient temperature and high humidity as well as climates under the tropics negatively influence 

· 11 reproductive perfonnances of the female pigs (Omtvedt et aI., 1971; Love et al. 1995; Tantasuparuk et 

12 aI., 2000; Tummaruk et al., 2004; Suriyasomboon et aI., 2006). Common feature of the seasonal 

13 influences on the gilt's and sow's reproductive perfonnance included prolonged weaning-to-first 

14 service interval, decrease conception rate and farrowing rate, increase remating rate and increase 

15 embryonic loss (Omtvedt et aI., 1971; Wildt et aI., 1975; Hurtgen and Leman, 1981; Britt et aI., 1983; 

16 Wettemann and Bazer, 1985; Love et al. 1995; Peltoniemi et aI., 1999; Tantasuparuk et aI., 2000; 

17 Tummaruk et aI., 2000, 2004). 

18 Litter size at binh of pig comprises a variety of measurements, i.e. the total number of piglets 

19 born per litter (TB). the numbers of piglets born alive per litter (BA), stillborn piglets and mummified 

~O fetuses per litter. A number of earlier studies have revealed that the litter size at birth of pig is 

21 influenced by season and/or high ambient temperature during some period of gestation (Omtvedt et 

22 aI., 1971; Love et al. 1995; Rydhmer, 2000; Tantasuparuk et aI., 2000; Tummaruk et aI., 2004). 

23 However, under field conditions. the seasonal influences on the litter size at birth are not in consistent. 

24 The influence of seasons on litter size at birth of pigs differed among regions of the world (Love et aI., 

25 1993; Peltoniemi et aI., 1999; Tantasuparuk et aI., 2000; Tummaruk et al., 2000, 2004). Numbers of 

26 factors are contributed to the severity of the seasonal effects on the litter size at birth in pig. For 

27 instance, in Sweden, season does not influence either TB or BA (Tummaruk et aI., 1999; 2000). On 

28 the other hand, in herds that kept pregnant sows in conventional open house system under tropical 
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e 1 climate, TB and BA significantly decrease during some period of the year (Tantasuparuk et a\., 2000; 

2 TummaJ:Uk et ~l., 2004; Suriyasomboon et a\., 2006). Determination of factors that influence litter size 

3 at birth of pig is important for maximize pig prolificacy under tropical climate. Our previous finding 

4 has demonstrated that season does influence litter size at birth in purebred Landrace (L) and Yorkshire 

(Y) sows (Tantasuparuk et aI., 2000; Tummaruk et aI., 2004) and the severity differed between 

6 parities and years (Tummaruk et aI., 2004). Furthermore, there was a tendency that the high ambient 

7 temperature and high humidity during early gestation period influence the litter size at birth of the 

8 gilt's litters rather than the sow's litters (Tummaruk et a\., 2004). However, components of litter size 

9 at birth, i.e. mummified fetuses and stillbirth, as well as the severity of the seasonal influences on 

crossbred Landrace x Yorkshire (L Y) population have not been evaluated. We hypothesized that gilts 

e ll are less tolerant to the seasonal influence than sows. Additionally, in commercial swine herds in 

12 Thailand, number facilities, e.g. water sprinkler and fan, are commonly used to minimize indoor 

13 temperatures in the gestation house. The efficacy of these housing facilities to reduce the seasonal 

14 influence on the reproductive performance of pregnant gilts and sows has not been evaluated. The aim 

of the present study was to use data from herds to demonstrate the severity of the seasonal influence 

16 on the litter size at birth of gilts compared to sows parities 2, 3-5 and ~6 in conventional open housing 

17 system swine commercial herds in the northeastern part of Thailand. 

18 

19 2. Material and methods 

e 

21 2.1 Data 

22 

23 Data were obtained from four swine commercial herds (A, B, C and D) in the northeastern part of 

24 Thailand. The data included sows farrowed during a period from July 2005 to June 2008. The herd 

recorded data were obtained from the computer recording system of the herds from January 2005 to 

26 Deccember 2008. The data included the sow's identities, farrowing date, parity number, BA, number 

27 of stillborn piglets per litter (stillborn), number of mummified fetuses per litter (mummy), litter's birth 
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. 1 weight, piglet's birth weight and number of piglets at weaning. TB was calculated by summing ofBA, 

2 stillborn and mummy. Percentage of stillborn piglets per litter (SB) was calculated using the number 

3 of stillborn divided by TB and multiplies by 100. Percentage of mummified fetuses per litter (MF) 

4 was calculated using the number of mummified fetuses divided by TB and mUltiplies by 100. The 

5 correctness of the data input was scrutinized and some in completed data were omitted, e.g. zero TB 

6 (n=3). The analyzed data set included observations on 25,835 litters from 8,133 sows (Table I). 

7 

8 2.2 General management of the herds 

9 

10 The four herds in the present study were located in the northeastern part of Thailand between latitude 

· 11 14-17 ON and longitude 102-103 °E. The housing facilities in herds (herd size) A, B, C and D were 

12 available for 1,200, 1,500, 1,000 and 500 sow inventories, respectively. The breeds of the sows were 

13 mainly crossbred L Y and were mainly bred with Duroc or hybrid (PIC<I>, Thailand) boars. 

14 Conventional artificial insemination (AI) was used for all gilts and sows. In most cases, semen from at 

IS least two boars is used for an oestrus female. In all herds, gilts and sows were housed in a 

16 conventional open housing system facilitated with a water sprinkler and fan and the boars were kept 

17 in an evaporative cooling system. The gilts and sows were kept in individual stall during gestation and 

18 in i'ldividual farrowing pen during lactation. Herd A. and C produced replacement gilts within the herd 

19 using their own grandparent (GP) stock (L and Y) and provided replacement gilts to herd Band D, 

~O respectively. In general, the gilts were mated at ::::32 weeks of age with a BW of:::: 135 kg at the second 

21 or later observed oestrus. The health of the herds was monitored by the herd veterinarians. In general, 

22 the veterinarians gave the recommendation to vaccinate the gilts/sows against Foot-and-mouth disease 

23 (FMD), Swine fever (SF), Aujeszky's disease (AD), Porcine parvo virus (PPY) and Arthrophic 

24 rhinitis, at between 22-30 wk of age in replacement gilts and during late gestation (FMD, SF) and 

25 during lactation (PPY) in sows. Mass vaccination of AD was conducted every four months. All herds 

26 were porcine reproductive and respiratory syndrome (PRRS) sero-positive herds but no clinical 

27 outbreak has been observed during the period studies. Culling due to old age was planned to be done 

28 after sixed parities. The gilts and sows received water up to ad libitum via water nipples. The feed was 
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provided twice a day (about I.S-3.S kgld during gestation and S.0-7.0 kgld during lactation). The feed • I 

2 was a rice-com-soybean-fish base containing IS-18% crude protein, 2,900-3,200 kcal/kg 

3 metabolisable energy and 0.8-1.0% lysine. All of the herds were visited monthly by the first author of 

4 this study to monitor routine management and health. 

5 

6 2.3 Temperature and humidity 

7 

8 Outdoor temperature and humidity data were obtained from July 200S to June 2008 from an official 

9 meteorological station within 100 km from the herds. Daily 24-h average temperatures during this 

10 period are present in Fig 1. The average minimum-maximum daily temperature were 21.1-33.3 °e, 

~ I 24.4-31.6 °e and 17.9-29.9 °e in hot, rainy and cool seasons, respectively. The 24-h average humidity 

12 was 68.3%,81.7% and 64.2% in hot, rainy and cool seasons, respectively. 

13 

14 2.4 Statistical analyses 

15 

16 The statistical analyses were carried out using SAS (SAS, 2002). Descriptive statistics, including 

17 number of non-missing value, general means and standard deviation (SO), were conducted for all 

18 parameters (Table 1). TB, BA, MF and SB were analyzed using general linear mixed model procedure 

19 (PROC MIXED) of SAS. The statistical models included herds, farrowing years, farrowing seasons 

€ O (hot. 16 Feb-IS Jun; rainy, 16 Jun-IS Oct; cool, 16 Oct - IS Feb), parity (I, 2, 3-5, 6-12), interaction 

21 between years and seasons, parity and season and herds and seasons as fixed effects. Since the sows 

22 included in the analyses produced 3.2±1.8 liners/sow (range 1-8 liners/sow) during the studied period. 

23 Sow's 10 was included in the statistical models as a random effect. To evaluate the seasonal influence 

24 in each parity groups, statistical models were also conducted for TB and BA by parities groups (I, 2, 

25 3-5,6-12) using general linear model procedure (PROC GLM). The models included herds, farrowing 

26 years, farrowing seasons, interaction between years and seasons and herds and seasons as independent 

27 variables. Least-square means were obtained from each class of the factors and were compared using 
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least-significant difference test with Tukey-Kramer adjustment. A probability value of P<0.05 was•1 

2 regarded to be statistically significant. 

3 

4 3. Results 

5 

6 3.1 Descriptive statistics 

7 

8 On average, the gilts and sows in commercial herds in Thailand kept in open house system had 

9 11.3±2.9 TS, 10.2±2.9 SA, 2.2% MF, 7.3% SS and 9.5±1.9 piglets at weaning. Fig 2 demonstrated 

10 frequency distribution ofTB. Of these farrowing, 25.0% of the sows farrowed ~13 TS, while 10% of 

~ 1 the sows farrowed ::;8 TS (Fig 2). On average, the gilts had 1O.7±2.9 TS and sows parities 2, 3-5 and 

12 ~6 had 11.3±2.9, 11.7±2.8 and 1l.l±2.9 TB, respectively. Number of sows, number of litters, average 

13 parity number at farrowing, TS, SA, SS, MF and number of piglets weaned per litters in each herds 

14 are presented in Table I. Due to missing values of some independent variables included in the 

15 statistical models, data from 33 (0.4%) were excluded, the analyses were based on data from 8, I 00 

16 sows. 

17 

18 3.2 Total number of piglets born and number of piglets born alive per litter 

19 

~O Factors influencing TS and SA are demonstrated in Table 2 and 3. Herds, years, seasons and parities 

21 significantly influenced both TS and SA (Table 2). On average, TS (least-squared means) varied 

22 from 11.0 to I 1.8 and SA varied from 9.8 to 10.9 piglets/litter among herds (P<0.05). Herds C and D 

23 had a higher TS and SA than herds A and S (P<O.05). On average, primiparous sows had a smaller 

24 TS and SA compared to sows parities 2 and 3-5 (P<O.OOI) but did not differ significantly compared 

25 to sows parities ~6 (P=O.4). On average, sows parities 3-5 had 1.0 TS and 1.0 SA higher than 

26 primiparous sows (P<O.OO I). 

27 On average, sows farrowed in hot season had a larger TS and SA than sows farrowed in rainy 

28 (P<O.OOI) and cool seasons (P<O.OOI). The effects season on TS by parity are demonstrated in Table 
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4. The differences of TB among seasons were more pronounced in the gilt's litters than the sow's -2 litters (Table 4). On average, gilts (as primiparous sows) farrowed in hot season had 0.7 and 0.5 TB 

3 more than gilts farrowed in rainy and cool seasons, respectively (P<O.OOI), while sows parities 3-5 

4 farrowed in hot seasons had 0.3 and 0.2 piglets more than those that farrowed in rainy and cool 

5 seasons, respectively (P<0.05) (Table 4). The seasonal influence on TB and BA was observed in all 

6 herds (Fig 3). However, the severity of the seasonal effects differed among herds, e.g. the differences 

7 of TB between hot and cool season in herd C was 0.3 pigletsllitters, while this variation was 0.7 

8 piglets/litter in herd B (Fig 3). 

9 Factors influencing TB and BA in each parity groups are demonstrated in Table 3. The results 

IO revealed that factors that influenced TB and BA in the gilt's litters included herds, seasons and 

- II interaction between year and seasons (P<O.OO I). For the gilt's litters, interaction between herds and 

12 seasons significantly influence BA (P=0.003) but not TB (P=0.28). TB of primiparous sows was 

13 highest in hot season and lowest in rainy season for all herds. TB of primiparous sows varied from 

14 10.7 to 11.6 piglets/litter in hot season and varied from 9.8 to 10.8 piglets/litter in rainy season. BA of 

15 primiparous sows was highest in hot season for all herds, but lowest in rainy season in 3 herds and 

16 lowest in cool season in one herd. BA of primiparous sows varied from 9.7 to 10.7 piglets/litter in hot 

17 season and varied from 8.8 to 9.6 piglets/litter in rainy season. 

18 

19 3.3 Percentage of mummified fetuses and stillborn piglets per litters 

. 20 

21 Factors influencing MF and SB are demonstrated in Table 2. MF varied from 1.6% to 2.7% and SB 

22 varied from 5.1 % to 8.2% among the herds (P<O.OO I). Among years, MF varied from 2.0% to 2.6% 

23 and SB varied from 6.8% to 7.5% (P<O.OO I). 

24 On average, primiparous sows (as gilt's litters) had a higher MF than sows parities 2, 3-5 and ~6 

25 (3 .1 % versus 1.7, 1.8 and 2.4%. respectively; P<O.OO 1). The frequency distribution of MF (for the 

26 litters that had at least one mummified fetus) was demonstrated in Fig 4. For the litters that had at 

27 least 1 mummified fetus, the proportion of MF varied between 5% (one mummified fetus) to 20% of 

28 TB. For all parities of the females, the litters that had 91-100% MF were 2.3% and for the gilts litters, 
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· 1 the litters that had 91-100% MF were S.O%. The proportion of the litters that had MF below 20% 

2 . tended to be higher in hot season than rainy and cool seasons (Fig 4). 

3 The seasonal influence on MF was demonstrated in Fig S. Interaction between season and herd, 

4 season and year and season and parity significantly influence MF (Table 2). This indicate that the 

5 effect of season on MF varied depending on herds, year and parity. For instance, primiparous sows 

6 (gilt's litters) farrowed in rainy and cool seasons had a higher MF than sow parities 2 and 3-S 

7 (P<O.OS), while no variation of MF among parities in sows that farrowed in hot season (P>O.OS) were 

8 observed (Fig. S). 

9 On average, sows parities ~6 had a higher SB than sows parities I, 2 and 3-S (9.5% versus 7.1 %, 

10 S.3% and 6.8%, respectively; P<O .OO I). The seasonal influence on SB was demonstrated in Fig 6. On 

~ I average, SB was 7.6%, 7.2% and 6.7% in sows farrowed in hot, rainy and cool seasons, respectively. 

12 Sows farrowed in the hot seasons had a higher SB than sows farrowed in cool seasons (P<O .OO I). 

13 However, interaction between season and herd influenced SB (P<O.OO I), i.e. the seasonal influence on 

14 SB differed among herds. On average, SB was 7.8%, 7.5%, 8.2% and S.2% in herd A, B, C and 0, 

15 respectively. The differences of SB between cool and hot seasons were 0.3% (P=0.9), 0.4% (P=0.9), 

16 1.8% (P<O.OO I) and 1.0% (P=O.8) in herds A, B, C and 0, respectively. The seasonal influence on SB 

17 was similar in all parity groups (P=O.S). For all parities, farrowing in hot seasons resulted in the 

18 highest SB, wh!le farrowing in cool seasons resulted in the lowest SB. The difference of SB between 

19 cool and hot season were 0.8% (P=O.5), 0.6% (P=0.9), 0.6% (P=O.6) and 1.4% (P=0.04) for parities 

~O 1,2, 3-S and 6-12, respectively. The seasonal effect on SB was similar among years, i.e. SB was 

21 highest in hot and lowest in cool seasons in every years. Among the three years period, the percentage 

22 ofSB varied from 6.7%-6.8% (P=0.9), 7.1-8.1% (P=0.03) and 6.6-7.6% (P=O.02) in the females that 

23 farrowed in cool, hot and rainy seasons, respectively. 

24 

25 4. Discussion 

26 

27 The presented study demonstrated that the inferior litter size at birth (TB and BA) of gilts and sows 

28 kept in conventional open house system swine commercial herds in Thailand was observed during 
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_ 1 some period of the year. This is in agreement with our previous findings in purebred population in 

2 Thailand (Tantasuparuk et aI., 2000; Tummaruk et aI., 2004). However, the litter size of gilts and 

3 sows in the present study (11.3 TB and 10.2 BA) was higher than those reported earlier in the 

4 purebred Land Y population in Thailand (9.4 TB and 8.7 BA; Tantasuparuk et aI., 2000; 9.9 TB and 

9.0 BA; Tummaruk et aI., 2004). This differences might be due to the crossbreeding effects since 

6 most of the gilts and sows in the present study are crossbred L Y, and also due to the genetic 

7 improvement on litter size of pig in Thailand (Imboonta et aI., 2007). 

8 In the present study, the highest TB and BA was observed in gilts/sows that farrowed in hot season, 

9 which are gilts/sows that have been mated and pregnant during cool season. Since the day length in 

Thailand is almost equal throughout the year (12± I h), the seasonal influence on litter size at birth in 

- II Thailand is mainly caused by temperature and/or humidity (Tantasuparuk et aI., 2000; Suriyasomboon 

12 et aI., 2006). Heat stress during early pr.ognancy could alter the reproductive endocrine system, 

13 especially the control of luteal function and could reduce the amount of embryonic tissue present at 

14 day 16 of pregnancy, thus reduction in litter size may occur (WettemalUl and Bazer, 1985). 

Tummaruk et al. (2004) found that the effect of temperature on litter size in pig also depend on period 

16 of gestation and the most critical period seem to be the early stage of gestation. In addition, 

17 Tantasuparuk et al. (2000) has demonstrated that an increase of 1 °C of the maximum daily 

18 temperature during the first 4 weeks of gestation resulted in a decrease of about 0.07 piglets-flitter. In 

19 the present study, the average temperature in cool season was 3.5 °C and 3.1 °C lower than hot and 

- rainy seasons, respectively (Fig I). 

21 Inferior litter size at birth of sows in Thailand has been observed in sows that farrow during rainy 

22 seasons over \0 years ago (Tantasuparuk et aI., 2000). In the present study, the low litter size at birth 

23 was found not only in sows that farrow in the rainy but also in those that farrow in the cool seasons. 

24 The decrease litter size at birth of pig in both seasons might be due to either the year or herd effects. 

Different herds have different routine management to control ambient temperature and humidity. Also 

26 it might be due to that the slightly increase of environmental temperature during the last decade 

27 caused a higher severity of the seasonal influences on the litter size at birth of pig in Thailand. In 

28 Sweden, where ambient temperature is much lower than the tropic, the seasonal influence on the litter 
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•1 size at birth of pigs does not exist (Tummaruk et a1., 2000). These fmdings indicated that high 

2 ambient temperature and/or high humidity, not the photo period, might play an important role on the 

3 inferior litter size at birth of gilts and sows in Thailand. Poor litter size at birth was observed in gilts 

4 and sows that farrow in both rainy and cool seasons. The mechanism for the reduction of the litter size 

5 at birth of pig might be due to both embryonic and fetal loss. In the present study, the fetal loss was 

6 demonstrated by the frequency distribution of the MF in each season. It was found that the proportion 

7 of the litters having below 20% of MF was highest in the farrowing that occurs in hot season. 

8 Furthermore, no parity effect on MF was found in the hot season but it was found in the rainy and the 

9 cool seasons. The embryonic loss could not be demonstrated in the present study, but it has been 

10 demonstrated using laparoscopic examination in gestating gilts in Thailand that the ovulation rate in L 

~ I and Y gilts was 13.8 and 15.3 ova, respectively (Tantasuparuk et aI., 2005) and in crossbred L Y sows 

12 was between 15.3-17.7 ova (Tummaruk and Tienthai, 2008). Further, it has been demonstrated that 

13 the overall prenatal joss of gestating gilts in Thailand was 31.0 and 37.5% in Land Y gilts, 

14 respectively (Tantasuparuk et aI., 2005). In the present study, the average TB is 11.3, this indicated 

15 that the prenatal loss of2.5-6.4 piglets per litters could occur for pregnant pig in Thailand. 

16 In the present study, the seasonal effect on TB and BA was more pronounced in the gilt's litter than 

17 the sow's litter. This is in agreement with our previous fmdings in purebred Land Y popUlation in 

18 Thailand (Tummaruk et aJ., 2004). In the present study, gilts that were mated and conceived during 

19 cool season and thereafter farrowed in hot seasons gain 0.5-0.7 TB more than other seasons. If the 

~O gilts farrowed twice a year, the seasonal effect on the litter size at birth would decrease 1.0-1.4 

21 piglets/female/year for the gilts population. On the other hand, in sow parities 3-5, the seasonal effects 

22 on the litter size at birth would decrease only 0.2-0.3 TB or 0.4-0.6 piglets/female/year. These data 

23 indicate that gilts are less tolerant to heat stress than sows. The decrease TB in the gilt's litters might 

24 be due to both early embryonic loss and fetal loss. The fetal loss is indicated by the present findings 

25 that MF in gilts that farrowed in hot seasons is not significantly different from multiparous sows and 

26 tended to be lower compared to other seasons (Fig 5). These findings imply that crossbred sows are 

27 not stronger than purebred sows against the effect of heat stress. Earlier studies usually demonstrated 

28 the effect of heat stress on early embryonic loss in either gilts (Omtvedt et aI., 1971) or sows 
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(Annstrong et aI., 1986), but, to our knowledge, no studies has been compared the different on heat . 1 

2 tolerant between gilts and sows. For instance, it has been demonstrated that heat stress during the first 

3 2 weeks of gestation in gilts reduced conception rate and litter size, while the heat stress during the 

4 last 2 week of gestation increased number of stillborn piglets/litter (Omtvedt et aI., 1971). However, 

for retrospective study, the interaction between seasons and parity of sows has been found for others 

6 reproductive traits. For instance, Tummaruk et al. (2000) found that the seasonal effect of weaning-to

7 first service interval was more pronounce in primiparous sows than multiparous sows. The reason 

8 might be due to that the gilts util ize the nutrient supply for both growing and generating reproductive 

9 function. Therefore, heat stress might reduce the ability of gilts to maintain their reproductive 

function. On the other hand, most of the sows have reached their mature body weight, the ability to 

ell maintain nonnal function of the reproductive system may be better than gilts. 

12 In the present study, significant interaction between year and season on litter size imply that the 

13 severity of the seasonal effect differ between years. The year effect not only indicates the climatic 

14 variation among years but also represents the different in the quality of feed and feeding, parity 

distribution, health status and stock persons. Improvement in some management strategies against 

16 seasonal stress by year might reduce a negative effect of season on fertility in pigs (Love et aI., 1995; 

17 Tummaruk et aI. , 2004). In addition, in the present study, the seasonal influences on TB and SA also 

18 differed among herds. The differences of TB among seasons were most pronounced in herd A, while 

19 less pronounced in herd c. 

- In Thailand, high humidity during rainy seasons was also observed (mean relative humidity 81.7%). 

21 The high humidity recoded is obviously due to the fact that the rain occurs almost every day during 

22 the rainy season in Thailand. It has been demonstrated that high humidity (>40%) both during 

23 lactation and post-mating negatively influences litter size at birth in pig (Suriyasomboon et aI., 2006). 

24 Furthennore, combination of high temperature and high humidity also negatively affected liner size, 

but, surprisingly, this combination did not affected others reproductive traits. e.g. weaning-te-service 

26 interval and remating rate (Suriyasomboon et aI., 2006). In the present study, inferior litter size at 

27 birth was also observed in gilts/sows that farrowed during cool seasons. These animals are supposed 

28 to be bred and pregnant during rainy seasons. High humidity might play an important role on the litter 
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size at birth in pig. In other studies that were conducted in temperate area (low humidity regions), the . 

seasonal variation on the litter size at birth in pig are not significant (Love et al., 1995; Peltonimi et 

. aI., 1999; Tummaruk et al.,2000). Therefore, it could be suggested that, the housing designs for 

pregnant gilts and sows under tropical climates should be emphasized on minimizing high humidity 

particularly during rainy season. 

In conclusions, inferior litter size at birth occurred in sows farrowed in either rainy or cool seasons. 

The influence of season on the litter size at birth was more evident in the gilts than the sows. These 

data indicated that various policies to reduce temperature in the open housing system for pregnant 

gilts and sows in Thailand are not good enough and the housing design for pregnant gilts should be 

emphasized. 
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Table I Descriptive statistics • I 

Parameters Herds 

A B C D 

Number of sows 

Number of litters 

Parity number 

Total number of piglets bom/litter 

Number of piglets born alivellitter 

Percentage of stillborn piglets/litter (%) 

Percentage of mummified fetuses/litter (%) 

• Number of weaned piglets/litter 

2,201 

6,538 

3.4 

11.2 

10.0 

7.8 

2.4 

9.4 

3,327 

10,254 

3.2 

11.2 

10.1 

7.2 

2.6 

9.4 

1,862 743 

6,234 2,809 

3.8 4.0 

1l.4 11.9 

10.3 11.0 

8.1 5.3 

1.5 2.3 

9.6 9.7 

2 

3 Table 2 Factors influencing number of total piglets born/litters (TB), number of piglets born alive per 

4 litter (BA), percentage of stillborn piglets/litter (SB) and percentage of mummified fetusllitter (MF) 

Factors TB BA MF SB 

Herd <0.001 <0.001 <0.001 <0.001 

Season <0.001 <0.001 0.68 <0.001 

Year <0.001 <0.001 <0.001 <0.001 

Parity <0.001 <0.001 <0.001 <0.001 

• Parity*Season 0.001 <0.001 0.03 0.54 

Year*Season <0.001 <0.001 <0.001 0.09 

Herd*Season <0.001 0.003 0.05 <0.001 

5 

6 

7 

8 

9 
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•
1 Table 3 Factors influencing total number of piglets bom/litters (TB), number of piglets born alive per 


2 litter (BA) by parity 

Total number of piglets bomllitters Number of piglets born alivellitter 

Parity 2 3-5 6-12 2 3-5 6-12 

Herd <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 

Season <0.001 <0.001 <0.001 <0.001 <0.001 <0.001 0.003 0.04 

Year 0.06 <0.001 <0.001 <0.001 0.07 <0.001 <0.001 <0.001 

Year·Season <0.001 0.01 0.13 <0.001 0.006 0.004 0.02 <0.001 

Herd·Season 0.28 0.51 0.56 <0.001 0.003 0.36 0.89 <0.001 

3 

•4 Table 4 Total number of piglets born per litter (least-square means) by farrowing seasons 

Parity N Hot Rainy Cool Total 

5,325 11 .21 10.56 10.7c 10.8A 

2 4,807 11.7" Ilb 11.2b IIA6 

3-5 10,941 12.0" 11.7b 11.8b 11.8c 

6-12 4,762 11.3' II.Ob II.Ob Il.lD 

Total 25,835 11 .6" 11.1 6 11.26 11.3 

5 a.b.c Different superscripts within row differ significantly (P<0.05); .'(B.t.D Different superscripts within 

6 column differ significantly (P<0.05) 

- 7 
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1 Abstract 


2 The present study was performed to evaluate different components of reproductive failure after 

3 mating under tropical climate and to investigate the influence of repeated mating and delayed wean

4 to-service interval on subsequent fertilities in gilts and sows. The study was conducted in four 

5 commercial swine breeding herds in the north-eastern part of Thailand. Data were collected during a 

6 three-years period from July 2005 to June 2008. A total of 30,058 insemination records from 9,037 

7 gilts and sows were included. On average, farrowing rate (FR) was 81.9% and adjusted FR (excluded 

8 gilts/sows culled after mating) was 85.3%. Of the mated gilts/sows, the reasons of failure to farrow 

9 included return to oestrus 9.4%, abortion 1.7%, not pregnant 1.0% and not-in-pig 2.0%. Gilts/sows 

10 that were non repeated breeder had 83.7% FR, while those that were repeated breeding for 1, 2 and ;::3 

- 11 times had 71.2%, 57.7% and 43.4% FR, respectively (P<O.OOI). Sows mated during 0-6 days after 

12 weaning had 86.8% FR, while sows mated 7-10, 11-20 and 21-60 days after weaning had 78.9%, 

13 78.9% and 78.4% FR, respectively (P<O.OO I). It could be concluded that repeated mating in 

14 gilts/sows resulted in at least 12.5% decrease FR. Sows returned to oestrus later than 6 days after 

15 weaning had at least 7% lower FR than sows mated within 6 days after weaning. 

16 

17 Keywords: Pig; Management; Tropical climate; Conception rate; Repeated breeder 

18 
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.1 1. Introduction 

2 

3 Repeat mating is one type of the reproductive failure causing the removal of gilts and sows from 

4 commercial herds (Tummaruk et al., 2009). In practice, the occurrence of repeat breeding varies 

between herds and management conditions. In general, the return to oestrus rate after mating is 10% 

6 and abortion rate is I% (Dial et al., 1992; Tummaruk et al., 200 I; Vargas et al., 2009). Fertilization 

7 failure and embryonic loss are two main biological components causing repeat breeding. The interval 

8 of repeat breeding can be classified as regular or irregular returns (Thacker, 1986; Meredith, \995). 

9 Regular return (18-24 d post service) is considered to be a result of fertilization failure. Early 

embryonic mortality may cause either regular or irregular return to oestrus. Earlier studies have found 

that farrowing rate (FR) decreased in female re-services after reproductive failure (Tummaruk et aI., -11 
12 200 I; Takai and Koketsu, 2008; Vargas et al., 2009). However, Tummaruk et al. (200 I) found that the 

13 repeat breeding increase litter size at birth of the subsequent litter. Takai and Koketsu (2008) found 

14 that the FR decrease by 18% with each repeated-service, while an increased litter size at birth was 

only observed in sow parities I and 2, not in gilts and sows parities ~3. In Brazil, Vargas et at. (2009) 

16 demonstrated that re-service female pig had 9.7% lower FR, 8.9% higher RR and 1% higher abortion 

17 rate than first service female . Furthennore, the effect of re-service on subsequent reproductive 

18 perfonnance was more pronounce in gilts than sows, i.e. re-service gilts had 18.7% lower FR and 

19 15.2% higher RR than first service gilts (Vargas et al., 2009). In addition, Takai and Koketsu (2008) 

- have found that the influence of repeated mating on subsequent fertilities varied according to 

21 weaning-to-first service interval (WSl), i.e. sows that had WSI greater than 7 days had a lower FR 

22 than sows that had WSI 0-6 days in sows that were mated for the first time after weaning, but for sows 

23 that were repeated mating, the influence of WSI on FR was not observed. In Thailand, the influences 

24 of repeated mating on subsequent reproductive perfonnances have never been studied. In practice. the 

gilts/sows are allowed to be re-mated twice before culling. However, this criteria varies among herds 

26 and culling policy. 
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• The present study was perfonned to evaluate different components of reproductive failure after 

mating of gilts and sows under tropical climate and to study the influence of repeated mating of 

gilts/sows and delayed WSI of sows on their subsequent fertilities. 

2. Materials and Methods 

2.1 Data 

The study was conducted in four commercial swine breeding herds in the north-eastern part of 

Thailand (herds A, B, C and D). Data were collected during a three-years period from July 2005 to 

· June 2008 . A total of 30,058 insemination records from 9,037 gilts and sows were included (Table 1). 

Breed of the gilts/sows were, in most cases, a crossbred between Landrace x Yorkshire (LY) and 

some purebred Yorkshire (Y) and Landrace (L). Data of the culling gilts/sows were extracted from the 

computer recording system of the herds (piglive~, Live infonnatics co. ltd., Bangkok, Thailand) and 

were scrutinized for correctness. The data included gilts/sows identities, mating date, parity, WSI, 

number of repeated service, boar identities of each service (I to 3 boars) and mating results (i.e., 

farrow, return-to-oestrus, no pregnant., abortion, culling and not-in-pig). 

2.2 Herd management 

-

The average number of sow inventory in herd A, B, C and D were 1,200, 1,500, 1,000 and 500 sows, 

respectively. Herd A and C produced replacement gilts within the herd using their own grand parent 

(GP) stock (purebred L and Y) and provided replacement gilts (L Y) to herd Band D, respectively. 

Conventional artificial insemination (AI) was used for all gilts and sows. In most cases, semen from at 

least two boars is used for an oestrus female. In all herds, gilts and sows were housed in a 

conventional open housing system facilitated with a water sprinkler and fan and the boars were kept 

in an evaporative cooling system. The health of the herds was monitored by the herd veterinarian. In 

general, the veterinarian gave the recommendation to vaccinate the gilts/sows against foot-and-mouth 
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disease (FMD), swine fever (SF), Aujeszky's disease (AD), porcine parvo virus (PPV) and Arthrophic - rhinitis, at between 22-30 wk of age in replacement gilts and during late gestation (FMD, SF) and 

during lactation (PPV) in sows. Mass vaccination of AD was conducted every four months. All herds 

were porcine reproductive and respiratory syndrome (PRRS) sero-positive herds but no clinical 

outbreak has been observed during the period studies. Culling due to old age was planned to be done 

after sixed parities. In general, the gilts were mated at about 32 weeks of age onwards with a B W of at 

least 135 kg at the second or later observed oestrus. The gilts and sows received water up to ad 

libitum via water nipples. The feed was provided twice a day (about 1.5-3.5 kgld during gestation and 

5.0-7.0 kgld during lactation). The feed was a rice-com-soybean-fish base containing 15-18% crude 

protein, 3,000-3,200 kcalJkg metabolisable energy and 0.9-\.0% lysine. The health monitoring, herd 

recorded data and the routine management of these herds was monitored monthly by the first author -
of this study (P. Tummaruk). 

2.3 Temperature and humidity 

Outdoor temperature and humidity data were obtained from July 2005 to June 2008 from an official 

meteorological station within 100 km from the herds. Daily 24-h temperatures during this period were 

obtained. The average minimum-maximum daily temperature were 21.1-33 .3 dc. 24.4-31.6 cC and 

17.9-29.9 °C in hot, rainy and cool seasons, respectively . The 24-h average humidity was 68 .3%, 

- 81.7% and 64.2% in hot. rainy and cool seasons, respectively . 

2.4 Definition 

Farrowing rate (FR) was defined as 'J' when the gilts/sows were inseminated and resulted in 

farrowing and '0' when insemination resulted in rerum to oestrus, abortion, not pregnant, culling or 

not-in-pig. Adjusted FR was defined as '\' when the gilts/sows were inseminated and resulted in 

farrowing and '0' when insemination resulted in return to oestrus, abortion, not pregnant or not-in-pig. 

The gilts and sows culled after mating were excluded. Remating rate (RR) was defined as '0' when 
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the gilts/sows were inseminated and' l' when insemination resulted in return to oestrus. Abortion rate 

• 
(AR) was defined as '0' when the gilts/sows were inseminated and '1' when insemination resulted in 

abortion. 

2.5 Statistical analyses 

The statistical analysis was performed using SAS (SAS version 9.0, Cary NC, USA.). Qualitative data 

were evaluated using frequency analysis and r x k contingency table. Logistic regression was used to 

analyze binary data (i.e. FR, RR and AR) using GLlMMIX macro of SAS. The statistical models: 

Model I included fixed effects of parities (0, I, 2, 3-5, ~6), mating seasons (hot, 16 F eb-15 Jun; rainy, 

- 16 Jun-15 Oct; cool, 16 Oct - 15 Feb), mating years (I, 2, 3), herds (A, B, C, D) and number of 

service (0, I, 2, ~3) . Model 2 included fixed effects of parities, l!1ating seasons, mating years, herds 

and WSI (0-6, ~7). Sow's identities were included in the models as a random effect. Least-square 

means were obtained from each class of the factors and were compared using least-significant 

difference test with Tukey-Kramer adjustment. A probability value of P<0.05 was regarded to be 

statistically significant. 

3. Result 

. 3.1 Descriptive statistics 

Descriptive statistics including number of gilts/sows, number of observations, mean parity number at 

insemination, FR, adjusted FR, RR, AR and the percentage of not-in-pig for each herd are presented 

in Table I. On average, FR was 81.9%, adjusted FR was 85.3%, RR was 9.4% and AR was 1.7%. The 

number of sows repeated mating for 0, I, 2 and ~3 times were 26,589 sows (88.9%), 2,893 sows 

(9.6%),503 sows (1.7%) and I I3 sows (0.4%), respectively. Of these sows, 1,199 sows (4.0%) were 

culled before farrowing. Beside culling, the reasons for failure to farrow included return to oestrus 

2,828 sows (9.4%), abortion 505 sows (1.7%), not pregnant 288 sows (1.0%) and not-in-pig 605 sows 

• 
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(2.0%) (Fig I). Different types of reproductive failures by parity number are demonstrated in Fig 2. - As can be seen from the figure, the percentage of gilts return to oestrus was higher than primiparous 

and mUltiparous sows (16.3% versus 9.9% and 6.7% in gilts, primiparous and multiparous sows, 

respectively). 

3.2 Effect of herds, parities and seasons 

FR in gilts and each parity of sows are demonstrated in Fig 3. On average, gilts had 73 .1 % FR, 

primiparous sows had 81.7% FR and multiparous sows had between 84.9-85.9% FR in each parities 

groups (Fig 3). Gilts had a lower FR than sows parities 1,2,3-5 and >6 (P<O.OOI). Primiparous sows 

- had a lower FR than sows parities 2 and 3-5 (P<O.OOI), but did not differ significantly compared to 

sow parities ~6 (P=-D.13). Seasons and herds significantly influenced FR. FR was 82.7%, 79.2%, 

R2 .7% and 88.9% in herds A, B, C and D, respectively (P<O.OOI). On average, gilt and sows mated in 

hot, rainy and cool seasons had FR 80.1 %, 81.5% and 84.1 %, respectively (P<O.OO I). FR of gilts and 

sows in each herds by seasons were demonstrated in Fig 4. The seasonal variation on FR was more 

evidence in herd A and B rather than herds C and D (Fig 4). FR of gilts and sows in each parities 

group by seasons were demonstrated in Fig 5. The fluctuation of FR among seasons was observed in 

gilts and primiparous sows more than multiparous sows (Fig 5). On average. FR was lowest in gilts 

that were mated in hot seasons (69.5%) and highest in sows parities ?6 that were mated in cool 

- seasons (88.0%) (Fig 5). 

3.3 Effects of repeated mating 

Fig 6 showed that FR of gilts and sows varied according to number of repeated mating. On average, 

gilts/sows that were not the repeated breeder had 83.7% FR. The gilts/sows that were repeated mating 

for 1,2 and ~3 times had 71.2%, 57.7% and 43.4% FR., respectively (Fig 6). Gilts and sows that were 

non repeat breeder had a higher FR than those that were repeated mating for 1 (P<O.OO I), 2 (P<O.OO 1) 

or 3 times (P<O.OO I). Gilts/sows repeated mating for I times had a higher FR than those that were 

- 7 



. 1 repeated mating for 2 or ~3 times (P<O.OOI), but FR of those that were repeated mating for 2 and ~3 

2 times did not differ significantly (P>0.05). 

3 

4 3.4 Effects of weaning-to-first-service interval 

5 

6 WSI influenced FR (P<O.OOI). Sows mated during 0-6 days after weaning had 86.8% FR, while sows 

7 mated 7-10,11-20 and 21-60 days after weaning had 78.9%, 78.9% and 78.4% FR, respectively (Fig 

8 7). The number of sows that had WSI 0-6, 7-10,11-20 and 21-60 days were 18,299 (87.5%),1,195 

9 (5.7%),570 (2.7%) and 842 (4.0%) gilts/sows, respectively. 

10 

•11 4. Discussion 

12 

13 In the present study, the number of sows repeated mating was 11.7% of all mating events. This 

14 percentage is in agreement with a previous report in Japan (Takai and Koketsu, 2008). However, 

15 Vargas et al. (2009) reported only 5.2% of the re-service females from 4 commercial swine herds in 

16 Brazil. The difference in the proportion of repeated mating females among studies might be due to 

17 different culling policy and different criteria to re-breed the females after return to oestrus among 

18 herds. In the present study, all of the repeated mating females are included. Of these females, 9.6% 

19 were rebred for the first time and 2.1 % were rebred for 2:2 times. 

The present study found that either gilts or sows repeated mating for the fIrSt time had a decrease FR 

21 by approximately 12%. This findings is in agreement with earlier studies (Tummaruk et aI., 200 I; 

22 Thorup, 2006; Takai and Koketsu, 2008; Vargas et aI., 2009). Takai and Koketsu (2008) found that 

23 FR decreased by approximately 18% with each service. Furthennore, it was found that the influence 

24 of repeated mating on FR is depended on parity and WSI (Takai and Koketsu, 2008; Vargas et aI., 

25 2009). Vargas et al. (2009) found that repeated mating in gilts decreased FR by 19%, while repeated 

26 mating in sows parity 2-5 decrease FR by only ~Io. Takai and Keketsu (2008) found that the influence 

27 of repeated mating on FR was only evidence in sows that were mated within 6 days after weaning but 

28 not for sows that were mated later than 7 days after weaning. The decreased FR in the repeated mating 

• 8 



females might be due to a lower LH peak and the high variation on the timing of ovulation in the 

repeated mating females compared to non-repeated mating females (Steverink et aI., ) 999). To 

3 minimize this effect, the use of mature boar during artificial insemination is recommended (Takai and 

4 Koketsu, 2008). Another reasons for inferior FR in the repeated mating females might be due to that 

5 the gilts and sows that was re-service might have had reproductive disorder, e.g. cystic ovaries or 

6 endometritis, which might reduced their fertility rate (Tummaruk et aI., 2009). In the present study, 

7 female that are re-serviced included not only gilts and sows returned to oestrus after first service but 

8 also included aborted females and other types of reproductive failures. These females might have had 

9 irreversible reproductive disorders and resulted in an inferior FR. Tummaruk et al. (2009) found that 

10 of the gilts that were culled due to repeated breeding, 16.1 % had cystic ovaries and 12.1 % had 

•11 endometritis. An earlier study demonstrated that FR do not differ significantly in the repeated mating 

12 females that had regular or irregular returned to oestrus (Takai and Koketsu, 2008), indicating that 

13 gilts and sows returned to oestrus should be mated with regardless to the interval of return to oestrus. 

14 We suggested that early pregnancy detection in gilts should be emphasized to minimized number of 

15 non-productive days in this group. Furthennore, honnonal application (e.g. oestrus synchronization) 

16 should be considered to increase fertility rate of gilts and young sows returned to oestrus after the flTSt 

17 mating (Brussow et aI., 1996; KaufTold et aI., 2007). 

18 In the present study, gilts and sows returned !o oestrus after mating are the major components of the 

19 reproductive failures. It has been demonstrated that re-service interval account for 30% of the non

~o productive female days (Koketsu et aI., 2005). The present study found that the proportion of returned 

21 to oestrus was higher in gilts than sows. This indicated that optimizing the number of gilts returned to 

22 oestrus rate after first mating may largely minimize the NPD. Gilts and sows return to oestrus after 

23 mating may cause by either fertilization failure or embryonic loss. In the present study demonstrated 

24 that both herds and seasons did contribute to the reproductive failure in gilts and sows. In addition, 

25 gilts and primiparous sows seem to have a higher impact of the seasonal influence and herd 

26 management on FR than multiparous sows. Therefore, to minimize NPD and maximized FR of the 

27 herds, special attention should be drawn on the qualities of replacement gilts and minimizing stressful 

28 factors in primiparous sows. 

• 9 



. 1 It could be concluded that females returned to oestrus after the fIrst mating are major components of 

2 failure to farrow. Majority of the females that returned to oestrus are gilts. The repeated mating 

3 females had at least 12% lower FR than non-repeated mating females. Special attention should be 

4 focused on the first mating of gilts and special care, e.g. oestrus synchronization, should be 

5 emphasized on the re-service gilts. 
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Table 1 Descriptive statistics . 1 

Parameters Herds 

A B C D 

Number of gilts/sows 2,584 3,685 1,974 794 

Number of observations 8,393 12,097 6,753 2,815 

Parity number 2.3 2.3 2.7 3.0 

Farrowing rate (%) 82.7 79.2 82.7 88.9 

Adjusted farrowing rate (%) 85.6 82.4 87.2 91.6 

Remating rate (%) 9.7 10.5 8.9 5.0 

Abortion rate (%) 2.3 2.3 0.4 0.3 

• Not-in-pig (%) 0.9 2.4 2.5 2.7 
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Abstract 

The presenl study aims to investigate \he culling panern of gills and sows and \he influence of culling reasons on longevity 

• and NPD in a swine breeding herd in Thailand A total of 3, 175 gilts/sows culled during Jan 2005 and Dec 2007 were included. 

NPD was defined as the number of days from entry to removal, mating to removal, farrowing to removal or weaning to removal. 

The resulls revealed \hal gilts/sows were culled due to old age (36.5%), reproductive failure (25.5%), locomotor problems 

(8.3%), sick/death (6.1%). poor conformation (4.6%) and miscellaneous (I 9.1 %). On average. sows culled due to old age 

produced 6.4 liners, while gills and sows culled due to o\her reasons produced 1.5 to 2.8 liners. Gilts and sows culled due to 

reproductive failure produced 2.2 litters. The reproductive failure of gilts and sows included not being pregnant (32.2%). vaginal 

discharge (17.5%), abortion (17.1%), anoestrus (10.2%), dystocia (9.9%) and miscellaneous (13.2%). On average. the r-.l'D was 

highest in sows removed due to reproductive failure (50.2 d) and lowest in sows removed due to old age (8.6 d). Most of \he 

sows having reproductive failure were culled during post-insemination (56.1 %) and post-partum period (33.5%). 
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Introduction 


• 

In general, removal rate of gilts/sows in a swine breeding herd accounts for 40-55% annually (D' Allaire et al.. 1987; Lucia 

et al., 2000; Engblom et aI., 2007). High removal rate is associated with a shorten longevity, a lower parity number at culling 

and a longer non-productive day (NPD) (D'Allaire et aI., 1987). On average, the longevity of sows in the breeding herd is 580

620 d and parity number at removal of the sows is 3-5 (Koketsu et aI., 1999; Lucia et aI., 2000). Engblom et aI. (2007) 

demonstrated that sows culled because of old age had the highest piglet production, while sows culled because of reproductive 

disorders had the highest NPD. Earlier studies have shown that gilts removed from breeding herds utilized 96 to 120 NPD 

(Lucia et aI., 2000; Tummaruk et aI., 2008). Most of the gilts (65%) were culled due to reproductive disorders (Lucia et aI., 

2000). High removal rate contribute to the lower number of pig wean/sow/year and increase the cost of pig production. 

Information of the reason for culling in gilts and sows can be useful for identifying diseases and/or management problems. 

Earlier studies on culling pattern of gilts and sows are available in Europe and North America (Lucia et aI., 2000; Engblom et 

aI., 2007). Limited information is available in Thailand. The present study aims to investigate the culling pattern of gilts and 

sows and the influence of culling reasons on longevity and NPD in a swine breeding herd in Thailand. 

Materials and methods 

The study was conducted in a swine breeding herd in the north-eastern part of Thailand. Data were collected during a 3

years period from Jan 2005 to Dec 2007. The average number of sow inventory during this period was 2,488 sows. A total of 

3,175 Landrace x Yorkshire crossbred gilts/sows culled during this period were included. Data of the culling gilts/sows were 

extracted from the computer recording system of the herd (PigLlVE', LIVE Infonnatics Co., Ltd., Thailand) and were 

scrutinized for correcmess. The data included sows identities, culling date, parity number at removal, culling reasons, stages of 

the reproductive cycle when the sows were removed and NPD. Culling reasons were classified into six groups. i.e. old age. 

• reproductive disturbance. locomotor problems, sick/death. poor conformations and miscellaneous causes. The sows with parity 

number between 0 and 4 and were culled due to old age (4.1 %) were included in miscellaneous group. 'Reproductive 

disturbance' was defined as the gilts/sows that were culled due to not being pregnant, repeat breeding, no heat, vaginal 

discharge. abortion, not-in-pig, dystocia, uterine/vaginal prolapse. mastitis, agalactia, high stillborn/mummies, low number of 

piglets born alive per litter and poor maternal behavior. 'Locomotor problems · was defined as gilts/sows that were culled 

because of lameness and down sow syndrome. 'Sick/death' included the gilts/sows culled due to sudden death, sickness, 

respiratory disease. diarrhea.. skin disease, rectal prolapsed and trauma 'Miscellaneous' included gilts/sows that were culled due 

to poor body condition score and unknown causes. NPD was defined as the number of days from entry to removal, mating to 

removal. farrowing to removal or weaning to removal. 
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The herd produced replacement gilts within the herd. The gilts and sows were housed in a conventional open housing 

system facilitated with a water sprinkler and fan and the boars were kept in an evaporative cooling system. The health of the 

herds was monitored by the herd veterinarian. The veterinarian recommended vaccinating foot-and-mouth disease, swine fever, 

Aujeszky ' s disease, porcine parvo virus and anhropruc rhinitis. The gilts were mated at >32 wk of age with a body weight of 

>135 kg at the second or later observed oestrus. Mating technique was performed by conventional AI. The gilts and sows 

received water up to ad libitum. The feed was provided twice a day with a com-soybean-fish base containing 15-18% CP, 3,000

3,200 kcal/kg ME and 0.9-1.0% lysine. The statistical analysis was performed using SAS (SAS version 9.0, Cary NC, USA.). 

Culling reasons, NPD, reproductive cycles and parity nwnber at removal were analyzed using descriptive statistics for 

quantitative data. Qualitative data were evaluated using frequency analysis and r x k contingency table. 

• 	 Results and Discussion 

The annual removal rate of the gilts/sows during 2005-2007 was 42.5%. Descriptive statistics on the proportions of 

gills/sows removed, parity nwnber at removal and NPD are presented in Table I. On average, sows culled due to old age 

produced 6.4 liners, while sows culled due to other reasons produced 1.5-2.8 litters. NPD was highest in sows removed due to 

reproductive failure and lowest in sows removed due to old age (Table 1). Fig I demonstrates culling reasons of gilts/sows by 

parity nwnber at removal. Reproductive failure was commonly observed among gilts (53.4%) and primiparous sows (37.2%). 

Most of the reproductive failure occurred after insemination (56.1%) and after parturition (33.5%). Common reproductive 

failure in gilts included anestrus and vaginal discharge. At weaning, old age was the most common removal reason (63.3%). 

Sick/sudden death was frequently observed during post-partum period (18.5%). 

The removal rate in the present study is within tho: range reported earlier in Europe and North America (D' Allaire et aI., 

1987; Engblom et aI., 2007). The present study indicated that sows removed due to old age had a longer longevity than sows 

removed due to other reasons. This is in agreement with earlier studies (Koketsu et al .. 1999; Engblom et al.. 2007). In the 

• 	 present study, sows culled due to old age produced at least three litters more than sows removed due to others reasons. 

Reproductive failure is the most common Wlplanned removal reason and is frequently observed among gilts and primiparous 

sows. Therefore, special emphasized on the reproductive problems among gilts and young 50....'S is recommended. 
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Table I Descriptive statistics 

Culling reasons N Percentage Parity nwnber at removal NPD' 

Old age 1,158 36.5 6.4 8.6 

Reproduclive failure 808 25.5 2.2 50.2 

Locomotor problem 262 8.3 2.4 20.3 

Sick/death 193 6.1 2.8 30.4 

Poor conformations 147 4.6 1.5 30.4 

Miscellaneous 607 19.1 2.8 35.0 

Total 3.175 100 3.9 27.4 

, NOll-productive day, 14 sows (4.4%) were excluded due to NPD above 300 d 

o Old II Reproduction 0 lameness Cil Sick/Death EB Conk>rmation • Misc 

30 -
I 

20 1 

10 

o 

• 

o 	 2-5 6-14 

Parity number at removal 

Fig J Culling reasons of gilts and sows by parity nwnber at removal in a swine commercial herd in Thailand during 2005-2007 


(n=3, 175 gilts/sows), Parity nwnber 0 = gilt 
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