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ABSTRACT

The objective of this retrospective study was aimed to evaluale pregnancy rate of
dairy heifers and cows affected by extrinsic factors (Temperature - Humidity Index of
the day around breeding, farm management and service number) and intrinsic factor (milk
yield). Data collection was divided into two parts : 1) 1101 data from breeding records and milk
yield data from 3 private farms in Ratchabuir Province during 1994 — 1996 and 2) climatological
data provided by Ratchaburi meteorology station.

The results from data distribution indicated that Temperature — Humidity Index (THI) on
the day of insemination of dairy heifers and cows averaged 77.9 + 3.5 and 77.8 + 3.5 which were
in danger category. Comparison of THI to pregnancy rate of dairy heifers and cows (average
each month over 3 years), it was found that THI had more effect on pregnancy rate of dairy cows
than heifers. As THI increased during March to November (77.0 — 82.0), pregnancy rate of dairy
cows decreased (3.3 — 42.3%) whereas pregnancy rate of dairy heifers remained stable
throughout the year (44.4 — 77.2%) excepted in September.

From the effect and correlation of each factor, it showed that farm management had the
most effect (P < 0.01) on pregnancy rate of dairy heifers (r = -0.33) whereas farm management,
Temperature — Humidity Index, service number and milk yield had the most effect (P <0.01)
on pregnancy rate of dairy cows (r= -0.25, -0.15, -0.10 and -0.09, respectively).

The results indicated that the crossbred Holstein heifers with farm management type 2

(tie stall, 16%CP concentrate mixed with soybean curd by product, chopped cornstalk and others,

1981



breeding around the year) had lower pregnancy rate (P < 0.01) than the purebred Holstein
heifers with farm managenent type 1 (freestall, 21%CP concentrate and chopped comnstalk,
seasonal breeding) (45.3 vs 79.6%). Lower pregnancy rate of dairy cows were affected by
factors (P < 0.01) as following : THI > 78 on the day of insemination compared to THI < 78 (24.3
vs 38.5%), milk yield > 15 kg/d compared to milk yield < 15 kg/d (27.5 vs 36.6%) and farm
management type 2 compared to type 1 (18.8 vs 41.5%). For interaction between THI on the day
of insemination and milk yield, it was found that pregnancy rate of dairy cows were the lowest
(P <0.01) when THI > 78 and milk yield > 15 kg/d.

The findings from this study indicated that heat stress condition and high milk yield
had pronounced effect on pregnancy rate of dairy cows compared with heifers whereas farm

management affected on pregnancy rate in both groups.
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THI = 0.8Td+RH (Td- 14.3)+463 (Lefcourt and Schmidtmann. 1989) (2.1)
THI = db+0.36dp +41.5 (Morse et al. 1988) (2.2)
THI = 0.72(db+wb)+40.6 (Maust et al. 1972) (2.3)
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78 szanaundedise 56 wesidud Tuiusl 12 WwiAeaty Roche eral (1981) AWUN
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2 Y \ v o g g o 4
nsquiisnsamiesiiTentmAntunniiqe Tudaeszer 8-18 Tundewow Juilugaeh

arosuluszozumalagatidaings
2.2.3.2 5282 16-30 IUHAINAN

¥
Mann eral (1995) 3109731 28 nlefidudvesnmsgaudonisdaries
- J A s z L] @
wpalauunavulugae 25 Nuusnvesnisasion [FUIRTINUIIVITUYOA Sreenan
A o d' I Qs 1 - :
and Beehan (1976) Tlasluszwinduft 16-25 sziinsawvesdisswnatuilszanm
P 1 a o

15 wesidud FufuszerfilnsIuaiad  (wophoblast) Fmaminalmeuaziauuily
daufivueen I 1ddmivdanziudsyuagn (endometrium) veanilunisthdivesdiseu

} 4
faidluszezingaussduasumsnanuaznisinsguesguuunas Tnssadwvessdavdu
A L] o s y ; 1 ar
AN 9 V851N (morphogenesis)  IasAmANT B R AIINGT  svABsvusgiundy

o 1 o’/’ Q < P A P o
auyselvedazdursuvesnsRauaslinaminadeimingay Famsniledola
o A L (A o o
Hesonitagasumu  ldTemavssarmdu§olumsianmualy  dunaldifansae
¥91A280U 1§ (Hawk eral 1955; Thatcher etal. 1985)
y Qs \ A (.4 L) J =)
uanontmsasvesdiseuluszozaen  demnsanaduléon
' da & < z 9/ - &’
YAy Franco efal (1987) 31w 25 ulesidudvesmsgu@onisasisanavulu
v v E Y
$29 24 - 90 Juvsdn1Ifey  uazwudilaundfesiimanaudimendindudalugag
d‘ N o/ - o d' o o s
seoznaiuunIneseumsidudadad (28 - 75 Ju) Tashinsndudacnunsaliaeseunts
QU -~ H - or A 1 é
Judaldamlnd  erwdlennsnifamsmovssdiesuniognoey  smuld 72 -
I~ .

12.5 lﬂﬂiﬂ‘lﬂi@‘i’ (Kummerfeld et al 1978 ; Foote et al 1979 ; Youngquist and
. <2 o d ~ . 1 o ot
Bierschwal. 1985) ttagninmsfnu TuTauuiugrs@ou (Friesian) Wudl msagvesdiesy
L) J 1 b i o/ o L) o A 3 v
AATusTHINTURl 20 - 80 wAHaY  laudasIMITeRTInveIAIgoUNITEY 26-34 U
o ¥ "o a ad gy /sa o Ao a A
niwauezieonidarmsifousisudu 17.6-255 wWesifua  uaziidanasdous
A 9/ Jd d o A o aa o 1 P I o -3
Sudu 89 wesidud  92iidnInITeatinuesiiteuNITer 42 TUNAIHANINGS

60 wWesidua (Henricks etal. 1971 ; Pope and Hodgson - Jones. 1975)

2.2.3.3 383 31-60 IUHQINEN

y
-

Tuszeziifadi lemalumsifansgafovesgndsuiddndsyunm

\ d' |- - J
0.4 - 13.0 nlefifud Tasnsgaudovesgnesuiery 31-260 u favu 108 nlefidud
(7.6 - 13.0 wWesifud) wosiilemaniszifanisgadsnnafigaluyie 31-60 Tuusnvens
S v . o dd o & ~ ' & A A ed & 1o
aafearindy 53 wefidud  Fanmsgaudovesgneurianua fifes 20 wedidua miniy

o - ' @ - sd o s v
ﬂmmsnmmwu"lﬁ' (uqnaeugnwaaﬂmnwuaﬂ) N9 2.2 !ﬂﬂil‘ﬁuﬁﬂﬂﬂﬂ15ﬂ§ﬂﬂﬂ
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t
4MUA  (Thurmond etal 1990 ; Thurmond and Picanso. 1993 ; Alexander etal 1995

; Forar etal 1995 ; Forar etal 1996)
2.2.3.4 5282 61 TUNAIHTNIUNTZYIINADA

Fosgate and Smith (1954) $104MUTINWNAWINATIATIVNIRY
¥
Wrudamrmunnemin . 60 Jundway  wudhilimsgyienisasisddugasses
61- 119 120-179 180-239 uaz 240 JUNMAWANIUNITNIAABAIMIAY 246 0.87 2.46
sd o a Sy & Y P - o 9
uar 0.58 wesidudvesmsgadsnisamiommus awddy  Tashinsgaudonisasies
1 s o Gy/ -~ J A \ Q’I’
Tugasszozudsnn 60 Juvesmsanisunaduiooniiszozasu 60 Juvesnisasies
1 L \ Q'l - 3 z -~ oy
setuldi  maguidedseulasiall  @aduldiisnanuRadndamsssy
FAuazamAanamInmsUfiacu  Tagsyezinganivsifamsgaudoveddissunini

gafe Tufl 8- 12 nisHay
2.3 msgaEamsasviedlularanan

L] Q’: Y A J Vo : +
Jaymlunisgadonisasiesozmuyy Swmudllanaudt (repeat breeder) aglu
4 :I = o = A; s 1 é
elaun  iflesninTanausiidasinisifausdwaznismevsidigeuge denylanmu
y s X 4 v , !
118 10.1-22.1 wefiud uazszinvwiisiivuravearhiulvaiu Taowudt vhiudd
' a o M s oo s da ' o
Taun'liifiu 5 @ wulawaudn 85 wledidud unzvhiudililauunnndl 20 @1 wu
v ¥V . E 4
Tanaud1d 131 alesidud uenoniilugelauuiitioganal Tentanu Taneudr 14
wandel dnuudiioglesndn - (133 uaz 52 aleSidud) (Boyd and Reed. 1961 ;
Hewett. 1968 ; Pelissier. 1976)
y 9
Olds (1969) swnunlulanaugsmialaanuazlaunisanmsdfousoiny 65.5
) v
weosifud vzl Graden eral (1968) swemuilulanandmumsanluiios 693
alefifud  uazidlonaulusalushl 8 uaz 16 wdsmsdluda  wudiisasnsifaus
. | ]
fise 485 uaz 68.6 wWeiiFud TasanwAadndfiviilioasnsyfausues Inmaudsidi
fiennvinaunganq ldud hifansanld 64 - 8.7 wlesidud lolimusa@ums
Aandlnuagnld 54 - 67 wefidud  asalinuly 134 - 173 alefidud iR
Anlnd 33-47 wesiFud  uazlimunsaetmeaungld 23.7- 247  wlefidud
d’w ) :‘ sd o A a a *
usannildawudiiTanaud 165 - 53.5 wlefidud AnrwdArlndvessunmslauumeaiiy

aungih vdasinslfauséa
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L 2]
Kidder er al (1954)  swaudsanmsifausveslanaudidiniiensinig
a - d o 1
UfausTagsan 252 wledfidud 60.7 unz 859 wlediiud) unzmsmovesdiseuluns
4 L 4
nauniasnvss Iarausiganiilszinuvesdanmmovesiageutnd 384 nlesiud
(59.4 waz 21.0 WeiiFud) WuRITVIWNUYEY Ayalon (1978) Hinwudlax1aUnd
»
waunswsaiisasmsfousiiey 100 alefidud (gandingulauain®) Tasmsgode
3 [ *ta J o * J :’
Jumsdatesdulvgifatunnmsmovesdigey udlunguindnnaud  msqde
5 - J o - ‘ld‘; a/ - N o * =t [ 4
msaateuRavunnsaTInsfauidunzdasinsaisvesdseulndifiveiu wumeaty
[ - N - J 9 ¥ N .’ d"v 1 3 a
nqulnnalad  udesidavudesniingulaunnansr  usnsmiifiwuilunguindng
1 4 . ]
unslaraudt anuauyseivuges hinandwdusunseieiun 6 - 7 ndwan Taglunqu
S 3
Tanaudn awanyssinuiszuananduediann WenfSsumnoyluszoe 4-5 Tundawmay
s v 3 s A 1 :’ = J t S Ly d' Qs
fuszezndanniu uazmsmovesmseulungulianaudunayulifuiun  11-13 #ds
1] - \ | s d. L& s ] - J i
WM Ha9TzerIngaegsewinduit 6-7 wdway lasiinsasussAiseuiaiuinanga
o d' (.3 A [} d'u U o W o 9 ¢
Tufuit 7 wdway  Fudugrendrgeuluszezuegm (morula) Midawauudigszey
vaalada (blastocyst) uaziadouid lugwagnuda
Tanabe and Casida (1949)  slwnuimeasmsUfaus 66.1- 66.7 wlefidud
:‘ - o 1 a J Jdad J 1aa a AQ‘/‘
voeTaumaud finsasvesdasewialiu 54 - 65 iesiduaves lunlinslfauininua
Aousses 34 Jundewoy waizdl Casida (1961) Wun lulpamwaudwos Inunneaud
fisannsiausoindy 647 uaz 60.7 wlesidud sasimsqudedigenniiy 24.8 ung
325 WefiFud  uavdasin1sseadInuesAlgouNiszey 30 - 34 TUNAINTNLIINY 264
1 4
war 222 wlesifud  TavaawhimuyseiiugvesTanaud i l&Taunauenanui
"l as ' L d‘ o + -~ J
auqadveInTINaIges luuvessly Tagianiz lugeszesninIsaIgyeIdlgaunaly
1 ' o v 0’, g - z N 1 g o
winfiga tazwuinsaisvesdaseylulanausuinietudeuiieziinsaasdavesnesWa
qxﬁtm (Tanabe and Almgquist. 1953 ; Wiltbank etal 1956 ; Hawk etal 1963)
o ' - s v 4 o + da 4
weiuldin  wennmmsguEsmsdnieuiiesnnmsmevesdieuiinaiulay
& y o o q Yo o P 4 & :
wldudy  nuiilanausegmielugdidehlddasinsquienisasieuiniu  eenn
o < a e a a a é’ LY :
sarmsdfaudduaznsaovesdigeuiingiy  Tasnismgvesdrseululanaudn

lﬂﬂ‘llllll']ﬂ?’lqﬂclu?ll‘ﬂ 7 VOHTY

24 ‘S‘n?ma‘uea'smmumé’am'aé’m‘nmﬁé’l’aﬁ'muazmmmvaaé’hdau

= ﬂ o o & Aa ' W n’: 9/
qmnguﬁmwu’mﬁau l u'ﬂ‘il‘i]Uﬁ'lﬂﬂul'l_lizﬂ'ls‘ﬁu\‘l'ﬂilNﬂﬂix‘ﬂ'ﬂﬂﬂﬂﬂi’lﬂ'ﬁﬁﬂﬂﬂﬂ

v 4
Taggauupiianminadengegaiiminzaunedas1n1sABLegsznin 10 - 23 ssrugaidon
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uaziilegungiigendtyauiionnzay susdramemiugy  enildsannsdees
aAne  BAMIEANTINGY é”mm151Jﬁﬁu§°?'|nﬂmuazﬁé”ﬂﬂmmwumﬁiﬁiewﬁnqn‘fu
(Stott. 1961; Stott and Williams. 1962 ; Kelly and Hurst. 1963 ; Ball and Jackson. 1979
Call and Stevenson. 1985; Moore efal 1992; Silva etal 1992 ; Nebel etal 1994)

- L) X Qs o
2.4.1 BnSwavedgungiinaraduFuTBIAMINULIATOABENTINIIAINBIVEY

Tauu

Tugmmgungiidiqamiouosgeqainiis 264 uaz 406  BIRUIAITON
Y o e ¢ A sd o o q ¥ a a o
awFuduinfinde 266 wesidud  MldifaanweSoasnarwieu unsilinanseny

[ 4

F
aedszAntnmmsfuiug Taowui lauylifinsdsteunslussninggieu (Ray eral
A e a - Ao . o ' - S a
1992) uazlueuniiguugiiuaraubugs  wlidnnmsamiesiniluhoudiliguugil
Y ; [ : L ) [~ J
nazamdudr Tasfisasinisaaiouniidy 10 uaz 55 esIFUA (Ron eral 1984)
PINMITANNIEY  Zakari er al (1981)  wul1  luanmedeudd

~

1 4
guugll 180-31.2 seeuwaidon  AawdufuinG 418-516 wefidud gumgiives
) s

[ a v 9

A’ ~ =S [
SuMomuTuIn 382 -39.1 sspusadvaiiu 39.2 - 40.0 sauraIBeT nnzdAnINIAeN
sd 4 4 a sd o JE g . o da
veslauuanaann 52 wesiduamdeios 12 nesisud  usnvni damudiiledend
s )
snFwanedas Aot Inunanniigade gaNYINIIIMIINYes launymsHr
wyuzfi Moberg  (1991) s lauvdiliguvgisumegeanynavazkay  (39.2
[l . .
paruaaidem)  luanmeieaninaamdeulidasnsduissdind lauuniiguvgiseme
< I <t o o’: Y (Y
UnAvaizwan (386 BIAUFALTYN) Tasligasnsasieniy 17 uaz 59
sd o T [ o ' a LY
Wesidfud WuReINUIIBNUYEY  Long eral (1969)  MNUNQUVYINNITNUAYUY
v v ]
woufigandn 397 ewwuwadion TwaviilWdanimsAsiesvedlauuaeas  uazile
- s ﬁ' J ﬂ'l o o
aavgiinnmindindu 1 ewuwader dunm 12 Fluwdemay  eeliwavi 1A
o M [ d" 4 a Py ag
sasimsasiowsslaunaans 16 wlesidud  usnewnilileguugiuagniinyy 05
A
peruwadenluiunaunazndman 1 Tu Sanmsdviesweslaunezaaa 13 uay 7
lﬂﬂﬁ‘i‘mﬁ (Ulberg and Burfening. 1967; Gwazdauskas et al 1973 ; Badinga et al. 1985)
4’4 ) [ @ (IR Aa
unziiislinsdsuanmineder  Tesldaanuunalngigaslunisszmeemaluaninidl
guugligendt 25 el nuwzsioh Intguungisunisyes Taunaaad
- o 2y 2 X
% 04 ewnwader wasliSanmsddieudiiuon 22 nlefidudiiu 52
nlefi§ud  (Berman and Wolfenson. 1988)
< v da a ;1 P a
sinnsaneludszmeanimiianmglionmauuudousu  Taoliguugi

» b
18.3 - 30.0 E]\iﬁ'll‘lfﬁl‘?m’d ﬂ’Tlll%uﬂ’llWVlﬁ{ 30-97 uJaﬁ%uﬁ W‘l.l')'lé’ﬂﬂﬂ'liﬁdﬁﬂﬂ‘llﬂd
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Taunlunsranadausanihiy 237 nlefisud uasfsannisaaiesluntsroy 3 avausn
Wiy 562 wlefiud  (Kabuga and  Albassan. 1981) vaizfilutlsumedasueaii
gamgligeqainde 18-26 ssmnidoaluggmun waz 29-32 ewuwadsaluggiou
adudning 73 - 78 nlefidud  wuhTmantufsasea Widou fisasndeiesly
AsRaNASs YR 77 oz 46 wesud unsRidannrasiessauiiy 75 oy s1
wWefidud (Rosenberg etal. 1977)

Habn (1981) 53041 'ﬁuqmngﬂﬁmwmaﬁ’euﬁmmzﬁuﬁm%"n
TaSaunluszor 14 Jundsmou ogsenin 4-24 eduwalyed FenuFuduiniites
a1 75 1WesIFud uazygugiinIna1I9zannIBNBYNDY 3 BaRUTAIFTA (iieioniwa
vesilodvdusngls Bus dSnmmsukiedanuden ems mstams  anmlsuseu
uazi’lﬁﬂé‘uq PINATSMIANINANRUTSE IR IMTHENAR  (CR)  HAZAIAY

gauvQil - AWFuU (THD ez 1dAvaunish 2.6
CR = 386.3-4.62THI (2.6)

waznud SasinisnaAagzannndt 40 nlefidud eegluanmiadeuiifigungigega
30 eswaiiuy  uaclSannnanAaniidy 31 uay 14 wlesidud dleagluanm
winfeudilgnnnliquqe 32 uaz 42 - 45 eIUYAFOA (Stott and Wiersma. 1973 ;
Stevenson ef al. 1983 a,b) uanmm‘f Orr etal (1993) ﬁawuiuﬁaﬁmwumﬁanﬁ
qmngﬁqaqﬂmémﬁuﬁumn 260 du 275 ewuwaiFen  mwduduindinde
815 nlefiud sanndaieveslauuannin 80 maeifies 55 wediSud uawile
puvgiigeqaminnnndl 270 ewnwaideadmiviaun  waz 276 ewrusaidud
dmiulaam sanndeieslunisnme 3 adausnezding1 60 nedifud uavernnism
AUz nindannsaies (%P) uazgqugiigeqamis (T) (260 - 27.5 8
wadem) oz launsdminlane (@it 2.7) uazlaen @uasd 2.8) dail

%P = 624.15-2070T @7

%P = 37100 -10.836 T (2.8)

o [ ~ J a o o o1 @
ﬂzmu"lﬁ"n qm11Quua:mmwwmmwumﬁaunmmﬂmmsmnuiu
v .
AMTUARINANTENUABSATINITAIMBIVB TAUN Tasmniz luanmhiiglionmauvuieu

4:‘ << t oo - A? < * - o
Fu Sedecldmariiguugl - aawdulumsanymnanmsRTMIRWIE YUY
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L) ‘y =t L <t 1 ' o g = Aly o Yo
HIBAIMUFUINIIDINIAY Tﬂtjwm'lmﬁwqmngn - ﬂ'J'llﬁfu‘l’l’qulﬂﬁﬂﬂﬂﬂﬁﬂﬂ'ﬁﬂﬁu

| 4
Aaniedasinisauiosanal
2.4.2 INTNaVLIPUHITUAZANHTUVRITMINUINGBNABEATINIINYUBITIBDN

b4 v y

gungiinazamduvssanimnadond hitmnzay  ildiAanansznum

o 9/ a ' a c&l ° 9 o

neastlaoi Igungiivessunouazuagnues Tauuiuguu  tagnidonlaginlding

a o ) ° 9 o - a [

asifasundavesszyuess luuvesTauy inaihIfgasinisfausannuazdas
s A A' :

A1SA10UBIAI8BUTUTTILUS AUINNYIVY (Ingraham eral. 1974 ; Gwazdauskas eral. 1975 ;

Gwazdauskas. 1985)

<5 <t <t A ] - ar A
vinmsanylFsuisuaninadenvesauuieglulsuSeunuTauniey
pauds  wudnguuglvessuMIeniAY 386 Uaz 393 BIAUFATEA  BAIIAIUVLY
o3 lnesadelisiomaslsu (E,/P, ratio) AU 3619 way 31.98 uaziidnsINg
& t o o * § v
dateudy 382 uoy 143 wefidud eziuldilauniegluaniaisaninnim
LA J a A A
fouiiguuglsumogeliu  dasidauvenoans lneeads Tusnmaelsuaans.  waziing
E 4 Yy Y .
middasinsasiesasns  Meilifiesnnwanstleesauaz lusname Tsuiuses Tuulu
4 @ JdAa 1w a - o .
syufuiufitirasudulunisaruguas InadouvesnszuaTovia ludauagn  (uterine
o * A o/ e A
blood flow) lagdasidiuveneaasleeeads Isivamelsusziludniuquudn &
¥ ] )
Tuanwmedeutnd - ms lwadouvenszualana lilndemssnuagnazlinniigalugas
1 Qs o as v . & @ 1
szoznoumniudasudszozndansidluda  (periestrus period) SN LEPRTPRILTLY
aas lnevadelisiemme lsugs  dWeimaanmweSoaiiiosninanudeon  yhlddan
dauveueanstaesade lswame Isuanas  finaviildnis Inadeuvesnszualaitalyds
uagnaaas i idanmmedeumelunagandoundadll  Tasgungimelunagniugs
.§’ P o <4 a o 9 o
Yuifiesnnnssyeanamdeuliduns Tvafeuvenszualorinanas ildeasinig
Y
fautvedli sawewannsalunsiFiaseauazmsianvesdiseuluyisse:
o o - ° [ 1 dyw o 9
6-8 Juaans  dszAninmlunsvimivesuagnuazielinaaasdis  uenviniidarinle
:‘ o T A 4 ; o a 1 & A
i1 #e5Tuu unzemsemsan q feg hivaedssdwagauazdideunans Huaumagniled
o as .2 1 Q' z
lisasinisaiovesiioeuluszesusniuge¥u  (Thatcher and Roman - Ponce. 1980 ;
Roman - Ponce etal. 1981)
Esslemont ef al. (1985) Ti09ud1 nisihdavesdiseusuduiledagoudl
v v b4 0
pwtszanm 22 Tu uazEudinsadusnluduil 30 vesmsAsies Tagvuaumsnlaeu
1 ; o A’ U o o
wlaamariivzifavusduauyselld  Asserdorrauqaduesszuugss Tuuveslauw 39

y
s lddseumariiiins e IfannlnAuaziiiaseade il uAt I ANRAIYeS
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svvuged inmlAsulaslivfemsiannvesddeuhiouysel  fesvhldiRamsguide
e 1 (] T : o A n‘: 9 P Aw
vesieeu lagdaulvaiifavudszanadui 25- 30 vBamsames Fufuszaznaaesy
o ~t od LK ) A: A Ao 1t o o o = w
fanativinadamnauazgavedudiuiiedends hisinsianniiln frlinsagvesdisou
- J d" : a ¢ .i' A'.( Vv - LY -é Aa <
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& - .3' [ * - o o 9 J o =t @ . o g
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yoeTauudinyluilegiiu
Stott ef al. (1972) 5w luanmgumglioademnandt 37.8
Py ‘;‘ o o oY T - 4 ' o a a ;
pepraBod  anududuimsdeond 20 wesidua  wudsannslfausaading
@ o t Q‘ J Q' Q Q
Hazdasn1satgvesdswiingvy Taamwizlusssziiudunsiniuvessn (30-40 u
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UTAYBINTAINDY)  1FUREIAY Monty and Racowsky (1987) #is10amdiwinassedng
Wlufuit 6-8 wawruanlaundegluanmwaioasinanudou @uuQll 264 +04 -
1 4 v
392+ 0.5 BeRuEAIEed  ANSudIINE 249 + 44 wesidud)  nudilun lildife
mslfauFinnnd uazwudmseulusreznegauazymalagmiesniuiienssumeuaiu
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Tauuflogluanimenmgil 121408 - 253+ 13 eswadon  aamduduing 27.7
+ 45 wesifud umasliiuidasimiseadilauazana e lunisRavedIseu
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Ealy et al (1995) Twauhaunguaniilinisseatiavesdiseu
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Winduiinanszny 1asnsaaon 1T NAIL WA NI TOATIAVBIAIDDY Tagnuainswam
a 1 I'4 ] [ ~ Ad' ~
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- o s ; e o v - ! 1
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2.7 wanNaaiIuY (milk yield)
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data heifer2;

infile'a:heifer2.txt’;

input thi variate servno breed farm pd;
proc sort;

by farm;

proc univariate;

var thi variate servno breed;

by farm;
run;
UNIVARIATE PROCEDURE |

Farm 1
N =288
Variable Mean Std Dev Max Min Skewness
THI 76.6 3.6 82.2 68.5 -0.55
VARIATE 1.8 1.2 6.4 0.1 1.55
BREED 100.0 0.0 100.0 100.0 -
SERVNO 1.3 0.6 3.0 1.0 1.79

Farm 2
N=113
Variable Mean Std Dev Max Min Skewness
THI 78.8 34 86.5 70.2 -0.80
VARIATE 1.9 1.3 7.5 0.1 1.65
BREED 87.7 1.9 96.3 81.3 1.65
SERVNO 2.0 1.2 6.0 1.0 1.18
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Farm 3
N=46
Variable Mean Std Dev Max Min Skewness
THI 78.1 3.1 81.9 71.4 -0.77
VARIATE 1.6 0.8 44 0.1 0.52
BREED 84.7 5.5 93.8 75.0 -1.14
SERVNO 1.7 1.1 5.0 1.0 1.83
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data cow2;

infile'a:cow2.txt’;

v
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input thi variate yield parity servno breed farm pd;

proc sort;

by farm;

proc univariate;

var thi variate yield servno breed;

71
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by farm;
run;

UNIVARIATE PROCEDURE

Farm 1

N =429
Variable Mean Std Dev Max Min Skewness
THI 773 3.6 83.0 65.7 -0.79
VARIATE 1.7 1.2 7.6 0.0 1.75
BREED 100.0 0.0 100.0 100.0 -
YIELD 17.3 6.1 33.7 3.1 0.10
SERVNO 2.2 1.7 11.0 1.0 2.06
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Farm 2
N =353
Variable Mean Std Dev Max Min Skewness
THI 78.5 3.1 83.8 68.2 -1.14
VARIATE 1.7 1.0 5.3 0.1 1.02
BREED 83.1 6.1 93.8 75.0 -0.44
YIELD 14.3 3.2 24.0 7.0 0.37
SERVNO 34 2.6 15.0 1.0 1.62
Farm 3
N=72
Variable Mean Std Dev Max Min Skewness
THI 71.8 3.8 83.6 67.4 -0.70
VARIATE 1.9 1.2 6.4 0.2 1.37
BREED 76.7 5.8 93.8 62.5 0.79
YIELD 12.0 1.8 14.7 8.3 -0.36
SERVNO 3.7 3.6 15.0 1.0 1.49
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data heifer2;
infile'a:heifer].txt';
input thi variate servno breed;
proc univariate;

var thi variate servno breed;

run;
UNIVARIATE PROCEDURE

N =247

Variable Mean Std Dev Max Min Skewness

THI 77.9 3.5 86.5 68.5 -0.68
VARIATE 1.8 1.2 7.5 0.1 1.62
SERVNO 162 1.1 6.0 1.0 1.72
BREED 91.5 7.0 100.0 75.0 -0.10




74

. [ E 4
MINAUINT 7.4 taransnszangvasdeyavesiledodn q fllnansznudesasinsanies

data cow2;

infile'a:cowl.txt;

vaalau

input thi variate yield parity servno breed;

proc univariate;

var thi variate yield servno breed;

run;

UNIVARIATE PROCEDURE
N =854
Variable Mean Std Dev Max Min Skewness
THI 77.8 3.5 83.8 65.7 -0.92
VARIATE 1.7 1.1 7.6 0.0 1.48
YIELD 15.5 5.1 33.7 3.1 0.68
SERVNO 2.8 24 15.0 1.0 2.02
BREED 91.1 10.1 100.0 62.5 -0.60
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Title 'Factors affecting pregnancy rate';
data heifer(drop = yield parity)cow(drop = parity);
infile 'A\BOOK4\PD1.TXT";
input thi § variate § farm $ yield $ parity $ servno § pd $ count @@);
if parity = 2 then delete;
proc freq;
table (thi variate farm servno)*pd/chisq noprint;
weight count;
proc freq;
table (thi variate farm)*servno/chisq noprint;
weight count;
proc freq;
table (thi variate)*farm/chisq noprint;
weight count;
proc freq;
table thi*variate/chisq noprint;
weight count;

run;
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Factor Chi - Square DF Prob Phi Coefficient
THI by PD 2.484 1 0.115 -0.100
VARIATE by PD 0.612 1 0.434 0.050
FARM by PD 27.210 1 0.000 -0.332
SERVNO by PD 0.001 1 0.970 0.002
THI by SERVNO 1.885 1 0.170 -0.087
VARIATE by SERVNO 1.939 1 0.164 0.089
FARM by SERVNO 11.392 1 0.001 0.215
THI by FARM 10.787 1 0.001 0.209
VARIATE by FARM 0.001 1 0.973 0.002
THI by VARIATE 13.720 1 0.000 -0.236
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Title 'Factors affecting pregnancy rate';
data heifer(drop = yield parity)cow(drop = parity);
infile 'A\BOOK4\PD1.TXT";

input thi $ variate $ farm § yield § parity $ servno $ pd $ count @@;
if parity = 1 then delete;

if yield < 3 then yield = 1;

else yield = 2;

proc freq;

table(thi variate farm yield servno)*pd/chisq;
weight count;
proc freq;

table (thi variate farm yield)*servno/chisq;
weight count;
proc freq;

table (thi variate farm)*yield/chisq;

weight count;

proc freq;

table (thi variate)*farm/chisq;

weight count;

proc freq;

table thi*variate/chisq;

weight count;

rn,
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Factor Chi - Square DF Prob Phi Coefficient
THI by PD 19.815 1 0.000 -0.152
VARIATE by PD 2434 1 0.119 -0.053
FARM by PD 52.033 1 0.000 -0.247
YIELD by PD 7.031 1 0.008 -0.091
SERVNO by PD 7.978 1 0.005 -0.097
THI by SERVNO 1.747 1 0.186 0.045
VARIATE by SERVNO 4113 1 0.043 0.069
FARM by SERVNO 45.857 1 0.000 0.232
YIELD by SERVNO 17.209 1 0.000 -0.142
THI by YIELD 5.106 1 0.024 -0.077
VARIATE by YIELD 0.011 1 0.916 0.004
FARM by YIELD 0.044 1 0.833 0.007
THI by FARM 18.716 1 0.000 0.148
VARIATE by FARM 2.072 1 0.150 0.049
THI by VARIATE 37.293 1 0.000 -0.209




79

a - s oo o . Aa t e
ATNHUINT 7.7 uFRIHaNIS IR IwRNNadavedilegy (main effect) NUHANTENUABOAT

} 4
Msamelaam

title “Factors affecting pregnancy rate (main effect)’;

data heifer 1;
infile ¢ A:\BOOK4\PD1.TXT’;

input thi § variate $ farm $ yield $ servno $ pd $ count @@;

proc catmod;

weight count;

model pd = thi variate farm servno/ml noprofile noiter nodesign nogls noparm noresponse;

un;

MAXIMUM LIKELIHOOD ANALYSIS OF VARIANCE TABLE

Source DF Chi - Square ' Prob
INTERCEPT 1 9.79 0.0018
THI I 0.03 0.8548
VARIATE 1 0.44 0.5060
FARM 1 24.73 0.0000
SERVNO I 132 - 0.2892
LIKELIHOOD RATIO 7 19.98 0.0056
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title “Factors affecting pregnancy rate (2 — way interact.)’;

data heifer 1;

infile ¢ a:\BOOK4\PD1.TXT’;

input thi $ variate $ farm $ yield $ servno $ pd $ count @@;

proc catmod;

weight count;

model pd = thi I variate I farm I servno@2/ml noprofile noiter nodesign nogls noparm

noresponse;

MAXIMUM LIKELIHOOD ANALYSIS OF VARIANCE TABLE

Source DF Chi - Square Prob
INTERCEPT 1 2.84 0.0921
THI 1 0.00 0.9939
VARIATE 1 3.95 0.0468
THI * VARIATE 1 5.26 0.0218
FARM 1 11.10 0.0009
THI * FARM 1 1.78 0.1821
SERVNO 1 0.62 0.4297
THI * SERVNO 1 0.05 0.8315
VARIATE * SERVNO 1 1.10 0.2950
FARM * SERVNO 0* 7.72 0.0055
LIKELIHOOD RATIO 2 2.15 0.3421

NOTE : Effects marked with * contained 1 or more ties (i.e., redundant parameters).
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title ‘Factors affecting pregnancy rate (3 — way interact.)’;

data heifer 1;

infile ¢ a\BOOK4\PD1.TXT";

input thi § variate $ farm $ yield $ servno $ pd § count @@;

proc catmod;

weight count;

model pd = thi l variate l farm / ml noprofile noiter nodesign nogls noparm noresponse;

run;

MAXIMUM LIKELIHOOD ANALYSIS OF VARIANCE TABLE

Source DF Chi - Square Prob
INTERCEPT 1 6.91 0.0086
THI 1 2.71 0.0996
VARIATE 1 0.17 0.6779
THI * VARIATE 1 3.07 0.0798
FARM 1 13.04 0.0003
THI * FARM 1 1.09 0.2968
VARIATE * FARM 1 0.05 0.8311
THI * VARIATE * FARM 1 0.02 0.8909
LIKEIHOOD RATIO 0
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title ‘Factors affecting pregnancy rate (2 — way interact.)’;
data heifer 1;

infile ¢ a\BOOK4\PD1.TXT";

input thi § variate $ farm $ yield $ servno $ pd § count @@;
proc catmod;

weight count;

model pd = thi | variate I farm @2/ml nogls noiter;

run;

MAXIMUM LIKELIHOOD ANALYSIS OF VARIANCE TABLE

Source DF Chi - Square Prob
INTERCEPT 1 7.0 0.0078
THI 1 2.99 0.0838
VARIATE 1 0.16 0.6849
THI * VARIATE 1 3.77 0.0523
FARM 1 13.33 0.0003
THI * FARM I 1.64 0.2006
VARIATE * FARM 1 0.05 0.8253
LIKELIHOOD RATIO 1 0.02 0.8905
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title “Factors affecting pregnancy rate (main effect)’;

data cow 1;

infile ¢ A\BOOK4\PD1.TXT";

input thi $ variate $ farm $ yield $ servno $ pd $ count @@;

proc catmod;

weight count;

&3

effect) NIHANTENUAD

model pd = thi variate farm yield servno/ml noprofile noiter nodesign nogls noparm

noresponse;

MAXIMUM LIKELIHOOD ANALYSIS OF VARIANCE TABLE

Source DF Chi - Square Prob
INTERCEPT 1 72.35 0.0000
THI 1 17.19 0.0000
VARIATE 1 4.27 0.0388
FARM 1 35.69 0.0000
YIELD 1 11.43 0.0007
SERVNO 1 2.73 0.0984
LIKELIHOOD RATIO | 26 35.83 0.0949
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title “Factors affecting pregnancy rate (2 — way interact.)’;

data cow 1;

infile  a:\BOOK4\PD1.TXT’;

input thi $ variate $ farm $ yield $ servno $ pd $ count @@;

proc catmod,

weight count;

model pd=thi| variatel farm Iyield Iscrvno @2/ml noprofile noiter nodesign nogls

nOpOrm nOresponse;

MAXIMUM LIKELIHOOD ANALYSIS OF VARIANCE TABLE

Source DF Chi - Square Prob
INTERCEPT 1 50.80 0.0000
THI \ 3.69 0.0546
VARIATE 1 1.43 0.2312
THI * VARIATE 1 ‘2.61 0.1061
FARM 1 11.21 0.0008
THI * FARM 1 0.06 0.8015
VARIATE * FARM 1 0.23 0.6347
YIELD 1 7.50 0.0062
THI * YIELD 1 10.69 0.0011
VARIATE * YIELD 1 0.89 0.3458
FARM * YIELD 1 1.39 0.2392
SERVNO | 292 0.0874
THI * SERVNO 1 5.62 0.0177
VARIATE * SERVNO 1 1.48 0.2237
FARM * SERVNO 1 0.51 0.4743
YIELD * SERVNO 1 0.11 0.7348
LIKELIHOOD RATIO 16 13.50 0.6362

84
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title ‘Factors affecting pregnancy rate (3 — way interact.)’;
data cow 1;

infile * a\BOOK4\PD1.TXT’;

input thi § variate § farm § yield $ servno $ pd $ count @@;
proc catmod;

weight count;

85

. Y
interact.) YIUHRANIINU

model pd = thi I variate I farm | yield I servno @3/ml noprofile noiter nodesign nogls noparm

noresponse;

MAXIMUM LIKELIHOOD ANALYSIS OF VARIANCE TABLE

Source DF Chi - Square Prob
INTERCEPT 1 39.90 0.0000
THI 1 1.93 0.1650
VARIATE 1 0.74 0.3893
THI * VARIATE 1 3.84 0.0501
FARM 1 5.49 0.0191
THI * FARM 1 0.56 0.4530
VARIATE * FARM 1 0.24 0.6236
THI * VARIATE * FARM 1 0.21 0.6474
YIELD 1 7.97 0.0048
THI * YIELD 1 10.21 0.0014
VARIATE * YIELD 1 0.71 0.4010
THI * VARIATE * YIELD 1 0.61 0.4360
FARM * YIELD i 0.13 0.7186
THI * FARM * YIELD 1 0.00 0.9786
VARIATE * FARM * YIELD 1 0.02 0.8980




AITNNUINN 7.13 (D)

MAXIMUM LIKELIHOOD ANALYSIS OF VARIANCE TABLE

Source DF Chi - Square Prob
SERVNO 1 3.22 0.0727
THI * SERVNO 1 1.30 0.2547
VARIATE * SERVNO 1 0.45 0.5047
THI * VARIATE * SERVNO 1 0.66 0.4171
FARM * SERVNO 1 0.43 0.5115
THI * FARM * SERVNO 1 0.28 0.5976
VARITE * FARM * SERVNO 1 0.02 0.8797
YIELD * SERVNO 1 0.00 0.9711
THI * YIELD * SERVNO 1 2.26 0.1330
VARIATE * YIELD * SERVNO 1 0.00 0.9991
FARM * YIELD * SERVNO 1 294 0.0863
LIKELIHOOD RATIO 6 5.67 0.4609
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title ‘Factors affecting pregnancy rate (2 — way interact.)’;
data cow 1;

infile ¢ a\BOOK4\PD1.TXT’;

input thi $ variate § farm $ yield $ servno $ pd $ count @@);
proc catmod;

weight count;

model pd = thil farm 'yicld Iscrvno @2/ml noprofile noiter nodesign nogls noporm

noresponse;

MAXIMUM LIKELIHOOD ANALYSIS OF VARIANCE TABLE

Source DF Chi - Square Prob
INTERCEPT 1 78.60 0.0000
THI 1 9.81 0.0017
FARM | 16.43 0.0001
THI * FARM 1 0.16 0.6899
YIELD 1 6.24 0.0125
THI * YIELD 1 11.42 0.0007
FARM * YIELD 1 1.33 0.2490
SERVNO 1 2.28 0.1310
THI * SERVNO 1 3.87 0.0493
FARM * SERVNO 1 0.91 0.3407
YIELD * SERVNO 1 0.08 0.7756
LIKELIHOOD RATIO 5 9.01 0.1085
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title “Factors affecting pregnancy rate (2 — way interact.)’;
data cow 1;

infile * a\BOOK4\PD1.TXT";

input thi $ variate $ farm $ yield $ servno $ pd $ count @@;
proc catmod;

weight count;

model pd = thi farm yield servno thi*farm thi*yield farm*yield farm*servno/ml

noprofile noiter nodesign nogls noporm noresponse;

MAXIMUM LIKELIHOOD ANALYSIS OF VARIANCE TABLE

Source DF Chi - Square Prob
INTERCEPT \ 83.711 0.0000
THI 1 6.55 0.0105
FARM 1 17.36 0.0000
YIELD 1 9.58 0.0020
SERVNO 1 271 0.0999
THI * FARM 1 0.76 0.3827
THI * YIELD 1 9.63 0.0019
FARM * YIELD I 0.90 0.3439
FARM * SERVNO 1 1.20 0.2743
LIKELIHOOD RATIO 7 13.45 0.0618
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title ‘Factors affecting pregnancy rate ’;

data cow 1;

infile ¢ a:\BOOK4\PD1.TXT";

input thi $ variate $ farm § yield $ servno § pd $ count @@;

proc catmod;

weight count;

model pd = thi farm yield servno thi*yield /ml noprofile noiter nodesign nogls noporm

noresponse;

MAXIMUM LIKELIHOOD ANALYSIS OF VARIANCE TABLE

Source DF Chi - Square Prob
INTERCEPT 1 84.75 0.0000
THI 1 5.59 0.0181
FARM 1 34.91 0.0000
YIELD 1 7.74 0.0054
SERVNO 1 3.15 0.0760
THI * YIELD 1 10.44 0.0012
LIKELIHOOD RATIO 10 16.47 0.0869
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Title 'Factors affecting pregnancy rate';

data heifer(drop = yield parity)cow(drop = parity);

infile '"A:\\BOOK4\PD1.TXT";

input thi $ variate $ farm $ yield $ parity $ servno $ pd $ count @@;

if parity = 1 then delete;

if yield = 2 then yield=1;

if yield = 3 then yield = 2;

proc catmod;

weight count;

model pd = thi variate farm yield servno thi*yield/ml nogls noiter;

contrast 'thi*yield1-2' all parms1 1 0 0 1 0 1,
all parms1 1 0 0-1 0-1;

contrast 'thi*yield1-3' all parms1 1 00 1 0 I,
all parms1-1 0 0 1 0-1;

contrast 'thi*yield1-4' all parms1 1 0 0 1 0 1,
all parms1-1 00-10 1;

contrast 'thi*yield2-3' all parms1 1 0 0-1 0-1,
all parms 1-1 00 1 0-1;

contrast 'thi*yield2-4' all parms1 1 0 0-1 0-I,
all parms1-1 0 0-1 0 1;

contrast 'thi*yield3-4' all parms1-1 0 0 1 0-1,
all parms1-1 0 0-1 0 1;



AT HAUINT 7.17 (AB)

MAXIMUM LIKELIHOOD ANALYSIS OF VARIANCE TABLE

Source DF Chi - Square Prob
INTERCEPT 1 75.65 0.0000
TH1 1 7.42 0.0064
VARIATE 1 2.88 0.0897
FARM 1 33.89 0.0000
YIELD 1 8.11 0.0044
SERVNO I 2.75 0.0972
THI * YIELD l 9.02 0.0027
LIKELIHOOD RATIO 25 26.72 0.3702

_ CONTRASTS OF MAXIMUM LIKELIHOOD ESTIMATES

Contrast DF | Chi-Square | Prob

thi*yield1-2 2 31.84 0.0000
thi*yield1-3 2 24.40 0.0000
thi*yield1-4 2 103.48 0.0000
thi*yield2-3 2 31.45 C.0000
thi*yield2-4 2 101.35 0.0000
thi*yield3-4 2 99.17 0.0000
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