a
UNn 4

Nanmsany

¢ @

¥ an 5 v [ J
4.1 MADAVBIAUVBIANHUZANUANLIVUNUE

4.1.1 ii‘mmﬂ%v’wiamwauﬁﬂ (number of service per conception; NSC)

Taungnnauiug leaa lainsioulusuneutesy Taniamoeln finundouaz
dam‘ﬁmmummgmmmﬁﬂymxﬁwmua%&damswanammﬁn 1074132 Aenazile
Suunawdraums 1dgn wumm’émmxdauaﬁmmummgmmmi‘hmuﬂ%@damswﬁuﬁﬂﬁ
Yoviigaludidumslignii 1 widy 1.74+1.18 n%1 uazAundsimniigaluddui 2 vy
2164141 A% Tudrdumsiignii 3 -7 AimavvesinIuaTiRemsnauAniial IndRveiy

I 2.05+1.38, 2.06+1.39, 1.99+1.17, 1.87+1.13 1A 2.10+1.39 A33 MUAIAD (Table 17)

Table 17 Statistic of number of service per conception separate by parity

Number of service per conception (times)

Parity N
Mean SD. Minimum Maximum

1 1217 1.74 1.18 1 8

2 953 2.16 1.41 1 8

3 660 2.05 1.38 1 7

4 462 2.06 1.39 1 7

5 274 1.99 1.17 1 7

6 143 1.87 1.13 1 6

7 83 2.10 1.39 1 6
Overall 3792 1,97 1.32 1 8

N = Number observation, SD. = Standard deviation
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412  MIUIUNBII (day open; DO)

mmbouazdaouninaspuvesdnsazinaufuteosheslszains Tnuugs
T Sy 1412487425 Su Tasnusundefinniigalusiduiuiesied 1 mify
151.20477.33 Ju uasfiuun Iduonaalud§ui 2 - 4 M0 143.47476.40, 128.86+67.03 1iaz
118.51658.08 Ju iy udluddud s ﬂ'wm‘z’;wmﬁmaui'u‘v’fmﬁnﬁﬁnﬁuqaﬁu Wiy

130.57+70.99 U (Table 18)

Table 18 Statistic of day open

[

: Day open (days)
Day open N
Mean SD. Minimum Maximum
1 52, 151.20 77.33 27 395
2 398 143.47 76.40 24 385
3 243 128.86 67.03 33 353
4 122 118.51 58.08 24 348
5 75 130.57 70.99 43 336
Overall 1410 141.24 74.25 24 395

N = Number observation, SD. = Standard deviation

4.1.3 ﬁaaﬁnmi‘lﬁgn (calving interval; CI)

Aunfonazd DU UNIATIINYDIANE UL TIN5 1Han HAuniny

420.48+78.20 Tu Taowuaundonunigaludaun 1 1m0 428.00+79.51 3 uaziiuu Iy
aA0s TUdIAuN 2 — 4 110U 423.66+81.29, 409.77+73.68 1A 404.91+69.77 T AIWAIAY UA

v v v b4
Tudaun 5 Anndevesrieiians gnnaumugedu ANy 405.94+70.73 T (Table 19)
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Table 19 Statistic of calving interval

Calving Day open (days)
interval ¥ r Mean SD. Minimum Maximum
1 562 428.00 79.51 303 © 692
2 389 423.66 81.29 282 690
3 241 ; 409.76 73.68 283 699
4 121 404.91 69.77 322 686
5 68 405.94 70.73 322 609
Overall il 1318 420.48 78.20 282 699

N = Number observation, SD. = Standard deviation

o aa ' o o a
4.2 flmﬂnuwaﬂemmuﬂsmamswaum

[V d
421 szevmataealaad lninSmay
=< = [ A I's a ' ° ] =1
MsAnyInIsEaumuiaen laaa lauwsiFou wunszens Inuulusuneusosu 3
) A @ A d 1aa VoW s d o
AunavveIszavmiden laaa lauiws iFou m1iu 87.95 1osiFud uazannsnaaey
a a A @ A d a ' 1Y A (=1 ' o 3 ]
answalleannszavmuiden laaa IinSiFou wunszaumoaon inanouIUAS IR0
= v .::' o .-;’,' ] a :; 9 d' U d‘a ar
MINAUAR (P>0.05) Taewuaunasvesimuaimemsnauaaniooiga lulanguiiiszay
A d 3 d A ' o .;’,' [ A y da @ A
MuaeA 50 < x < 75 1WeTrua UANMIAY 1.89+1.23 AT dawIABNgUNTTzAUTIOIADNA
Jd a 4 ' @ 3 1 a A = VoA @
75 < x < 87.5 1WosBUA 1A 1.93+1.24 AF9 uaznuAuRasNnigalulanguniisza
3 d A Y 3 ' v '
Aoaea x > 93.75 1oF UM UAUNINY 2.02+1.44 ASI (Table 21) UA TUNUANVUANAI
FTHNAUAALITAVYDIABIA DA
; U C:‘ =V =Y Q’/‘ 1 %3
wenIniwudIszans Iageil Boasimswauaalunmsnannsausn 1919 49.95
3 o2 y e @ A P a /3 daw
Wesisua selanguilssavduionload Iminsidou x > 93.75 nlesirua Idnsimsnau
a 3 - T w d 3 g g P s
aalumskaunssNgInga 1M1y 51.75 1esisua uaz languiiiszaudioiion 87.5 <x <
& & Al = L a N A=) @ :
93.75 11)D31HUA UONTINIHTUAA TUMIHANATINSNAINGA 1NNV 48.89 11/o51FUA LA LA
voA v Aa o dd Jd Aaw
NAUBLY (NQUNTIZAVTIOADA x < 50, 50 < x < 75 1AL 75 < x < 87.5 105 IHUA) UoA3I1M3
a 3 a v ' @ o~ o o @
naudaa lunmsuaunsasnlndifoady widy 5062, 51.11 uag 5041 1Wesdud mudiau

(Table 21)
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;ﬂ' a o @ 9 ' [ A s a =
dlonadeu lasinsanauiwums ign wuhszauamuden lead laiwsisouling
v v »
aosmauns wmemsnanaaludsunslngni 6 sd1editod1Anoe (P<0.01; Table 20) lavln
" A @ . A 4 a 7 3 d a a ° 3 3
Tunquiitiszdnmoionlaad lninsisou 50 < x <75 nlesidud aundovesduIunsne
’ 4 v »
MINauAATooNgA ININY 1.37+0.68 AT wazilionsnsnauAnlumsHauASINTNGINGA
VoW o b @ v V o AAa o A /3 dar A
iy 73.68 Wesisua ualulanquitiiszaumuden 87.5 < x < 93.75 Wosisua inundy
v v ¥
Yo mIuAsIRBMINaNAAIINTgA Y 2.46£1.35 A39 uagldasimanauaalumsnay

2 3 o ' & od &
ﬂﬁ@!!ﬁﬂﬂ’]ﬂq@] NINY 25.00 !ﬂﬂi!“ﬁuﬂ (Table 21)

Table 20 Factérs affecting number of service per conception separate by parity

Parity
Factors
1 2 3 - 5 6 7 Overall

Fixed effects

Percentage of Holstein Friesian ns ns ns ns ns o ns ns

Herd k% k% * * * ns ns *k

Birth year g - - - 5 = = =

Birth season ns ; : = = - = =

Calving age %% %% *% %% *% ns ns *%

Calving season G *F x e ns ns ns *E

Parity = . = = = = - b
Covariables

Day open 2 S ns kX ns ns ns *E

Calving interval = = ns = ns ns ns *

* = P<(.05; ** = P<0.01; ns = not significant (P>0.05)
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Table 21  Means and standard deviation of number of service per conception (NSC) and

. st . . . .
conception rate at 1° service separate by percentage of Holstein Friesian

F Conception rate
Parity % Holstein Friesian N NSC (times)

at 1" service (%)
x <50 16 1.88+0.96™ 50.00
50=<%x<75 ". 63 1.65+1.11™ 60.32
1 75<x<875 502 1.71£1.13" 59.16
87.5<x<93.75 526 1.77£1.22" 58.17
:( >93.75 118 1.78+1.34" 59.32
x <50 15 2.27+1.53" 46.67
50<x <75 59 2.04+1.25" 46.15
y. 75<x <875 377 2.10+1.29" 42.44
87.5<x<93.75 406 2.22+1.48% 40.89
x>93.75 99 2.16+1.56" 51.52
x <50 14 2.50+2.21™ 50.00
50<x<75 49 2.12+1.45" 42.86
3 75<x <875 259 2.00+1.27" 48.26
87.5<x<93.75 269 1.97+1.32" 47.96
x>93.75 74 2.38+1.67" 44.59
x <50 - 13 1.75+1.14™ 50.00
50<x<75 41 1.85+1.09™ 48.78
4 75<x<875 199 2.12+1.48™ 50.25
87.5<x<93.75 161 2.07+1.46" 49.07
x>93.75 47 2.02+1.09" 38.30

*" Value on the same column with different superscripts differ significantly (P<0.05),

" = not significant (P>0.05)



53

Table 21 Means and standard deviation of number of service per conception (NSC) and

conception rate at 1" service separate by percentage of Holstein Friesian (continued)

’ Conception rate
Parity % Holstein Friesian N NSC (times)

at 1" service (%)

x <50 11 1.55+0.93" 63.64

50<x <75 30 2.00+£1.17" 43.33

5 75<x<875 119 1.94+1.03™ 42.86
87.5<x<93.75 91 2.24+1.38" 38.46

x> 53.75 22 1.50+0.80" 63.64

x <50 10 2.10£1.20" 40.00
50<x<75 19 1.37+0.68" 73.68

6 75<x <875 79 1.7241.00" 53.16
87.5<x<93.75 28 2.46+1.35" 25.00

x > 93.75 9 2.00+1.50 55.56

x <50 4 1.75+0.96" 50.00
50<x<75 17 2.12+1.65" 52.94

7 75<x<875 49 2.16+1.417 46.94
87.5<x<93.75 12 2.17+1.12" 33.33

x>93.75 3 1.33+0.58" 66.67

x <50 81 " 2.00+1.40" 50.62
50<x<75 270 1.89+1.23" 51.11

Overall 75<x <875 1577 1.93+1.24" 50.41
87.5<x<93.75 1483 2.01+1.36" 48.89

x>93.75 371 2.02+1.44" 51.75

** Value on the same column with different superscripts differ significantly (p<0.05),

™ = not significant (P>0.05)
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422 mquﬁaﬁaﬂaeﬂgn

nnnINATeLBNENAinI e Iionaoagn diodsuiilunguil wuderguiiie
ﬂaaﬂgﬂﬁwada§1uauﬂ§a¢iaﬂ1ﬁwﬁuﬁﬂadnﬁﬁaﬁﬁmﬁa (P<0.01; Table 20) lasluuailn
nquiiiogx <27 wummﬁmmi‘huauﬂ'izwiamimuﬁﬂﬁﬁﬂaﬁqﬂ HazENIINIHANAR
Glummfmﬂizmﬁﬂﬁqaﬁqa WD 1.2620.74 A%1 naz 80.43 Wodiiud mudidy Tuvaisfl
Tanquitiiong x> 8 ) wusunAsvesiuniiroms weruAafiniiga uazsasmswauia
Glummﬁm%mmﬁéﬁﬁqﬂ WA 2.26:0.85 A3a iz 38.61 WediEud mudidn uonend
i Ianguitigy 2 <x <37 frundvvesinundidemsnania uazsasmsnanialunis
wErR s AL 1.7920.79 A%a nag 55.27 wefifud iy uglanguitierguinni 3
93014 ﬁfhmﬁlwmﬁmmﬂégmamsNﬁuﬁﬂ"lihmﬂe'haﬁu 1AV 2.1320.82, 2.15+0.88,
2.08+0.91, 2.12+0.92 1A% 2.09+0.92 A% sy uasdisanmswaudalumsHauatausn
NN 44.79, 44.31, 47.50, 43.28 1ag 44.44 1103 15UA AWAIF (Table 22)

uanmm‘ifia?mﬂzﬁuﬂﬂmuﬁﬁums“lﬁ'qn wuhowguiiienneagniinadesuau
AdanonsHaNAn “luﬁﬁums‘lﬁ'qnﬁ 1,2, 3, 4 uag 5 (P<0.01; Table 20) laoluunazdiny
ms1gn MWraludimmudoafuduideaasmdidunsIdgn AeTanguiiieryios vz

0 v v »
AnndrvesduIunsIneNMsHauAnieon Innguiilienguin (P<0.05) enSouioulu

@

draums Idgnideanu

423  ggmannaengn
v v v v
MINATeLINTNAIIDININgANIaNAABAYN WD NN IaNRADATIHARDTILIUATIAD
MNANAADBENNTBTIAYTI (P<0.01; Table 20) UA LUNUANUUANAIITLHINNANIANAADA

A = a0 a o A’f 1
an (P>0.05) IﬂUiUQ@,Nu (m@umﬂgmu = lﬂ@u@ﬁ'lﬂil) UAURDYVDIDIUIUAIIADNITNOU

v

a 9

1 4 »
Aatleenga My 1.99+1.28 39 uazluggiou (fouliuian — ideuiguiou) inundvues
4 3 4 k4
TIUIUATIADMIHANAANINNGA NNV 2.25+1.46 AT LANOATINMIHANAA TUMTHANATY
o & Vo 73 g = A a A o J oA
usn@ga 1My 40.05 Wesirud Tuvazhganuia (AoungaIniow — HeunuAINUT) il
Y a & .:’ "o 73 o
BRI ININANAA TUMIHTUATWINYINGA NV 48.25 1/D31FUA (Table 23)
» v 4
ennsanamudums Iign nuhggmanaaeaiinasediunssremsnauanalu
a1aun1sTigni 2, 3 uaz 4 (Table 20) UANUANVLANAIINIADATZHINGAAADA AN Y
[ Y = a a o 3 ' a A 9 P ' w
aaumsignn 3 laslugeduiisundsvesiiuiuassnemsnauaaiindeonga iify

k4 ’ v E4
1.87+1.20 A39 uazluggiou Aunduiinminiiga 1Ay 2.30+1.58 A5 (Table 23)
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Table 23 Means and standard deviation of number of service per conception (NSC) and

S st 5 ®
conception rate at 1~ service separate by calving season

Conception rate

Parity Calving season N NSC (times) 4 )
at 1" service (%)

Summer 357 2.30+1.47" 37.54

2 Rainy 279 2.09+1.32" 42.29
Winter 304 2.09+1.41" 48.03

Summer 193 2.30+1.58" 41.97

3 *  Rainy 278 1.87+1.20° 53.24
Winter 185 2.09+1.39" 45.41

Summer 110 2.16+1.45" 44.55

4 Rainy 217 2.12+£1.41" 46.08
Winter 133 1.87£1.317 55.64

Summer 68 2.13+1.20" 38.24

5 Rainy 120 1.84+1.09™ 50.83
Winter 85 2.08+1.24" 40.00

Summer 34 1.97+1.14" 44.12

6 Rainy 66 1.88+1.14" 50.00
Winter 42 1.79+1.14" 52.24

Summer 22 2.36+1.59" 40.91

7 Rainy 38 2.13+1.32" 44.74
Winter 24 1.88+1.26" 54.17

Summer 784 2.25+1.46" 40.05

Overall Rainy 998 1.99+1.28" 47.80
Winter 773 2.03+1.357 48.25

ignificantly (p<0.05),

b < - y i
** Value on the same column with different superscripts di
77 AW

"™ = not significant (P>0.05) ' "W“\m
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424  §umslign
HaveININATEUINTNAsINa LN 1ign wudidduns Iigninadesuau

Vv v . v
AsImeMsHANARD1TITudRRTa (P<0.01; Table 20) Taoludnumsligni 1 A undoves

.

4 » 4
SuasidenisnauAativonga uaziisnsinswduaalumsnauniusnganga iy
& 43 o o w 2o o Yy a4 ay A A
1.74+1.18 759 uag 58.75 Wosidua mwdau luvazhdrumslngni 2 daundsnnhga

o

A a A’f o v @ 3 d 3
LLﬁZNﬂﬂi]ﬂWﬁNﬁﬁJﬂﬂiUﬂTﬁWﬁllﬂﬁ\‘lu'iﬂﬂTﬂ’LIﬂ ININU 2.16+1.41 A3 11D 42.81 Lﬂﬂil“]ﬂlﬂ

U819 (Table 24)

Table 24 Me‘ans and standard deviation of number of service per conception (NSC) and

conception rate at 1" service separate by parity

Conception rate

Parity N NSC (times) r
at 1 service (%)
1 1217 1.74+1.18° 58.75
2 953 2.16+1.41° 42.81
3 660 2.05+1.38" 47.88
4 462 2.06+1.39" 48.48
5 274 1.99+1.17% 44.16
6 143 1.87+1.13% 48.95
7 83 2.10+1.39" 48.19

** Value on the samie column with different superscripts differ significantly (p<0.05),

™ = not significant (P>0.05)

1 a 13 (% ° o
4.3 AMNINUABINNNUENT wmaammumammwauﬁﬂ

431 MOANNWUEN3IY (heritability ; h)
=3 ) a 4 @ =} % d. =Y 4
VINMIANVIMMITIADINIIRUENT TN Mstden1F luaaimanzanlumsinsey
MDA INUFNITIY asonlanin lueanionsiaiuszrineninnunysysiuves
[ 3 @ v o o aa 9 @
aﬂymzﬂimg‘ﬁ"lé'mﬂiumaﬂummmuﬂs1]3aumniﬂsunsummgﬂmmﬂﬂ Tndmoany 1

v £
niga Tassasidauvesainnuulsdsiuvesiauassdensnauaaiiauniny 0.961
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uazilenvsanaudinums gn dasrdamvesanuusisouluddunsiigain 1- 7 lim
1IN 0.995, 0.923, 0.993, 0.994, 0.983, 0.921 LA 0.989 MUTIA (Table 25)

9 v
AMEATINUFNITUVRIANEUSTIUIUATIADMISHAUAANAIBY IUTZATAT 1A

v
=

0.03£0.01 azlOWIT U LBNAUMIAUNI IHgn wunmoasugnssuludwumsldgn
1 837  HANMAY 0.02£0.04, 0.02+0.04, 0.11£0.06, 0.03+0.04, 0.01+0.07, 0.060.13 DY

0.20+0.42 71U 1A (Table 26)

Table 25 Comparison of phenotypic variances (0’3)

2
‘ o
. L 2 2 p(model)
Parity Op(model) Op 2
g

P
1 1.403 1.410 0.995
2 1.830 1.982 0.923
3 1.889 1.903 0.993
4 1.932 1.944 0.994
5 1.340 1.363 0.983
6 1.173 1.273 0.921
7 1.862 1.882 0.989
Overall 1.663 1.731 0.961

Ug(model) = phenotypic variance from mixed model equation.

Gﬁ = phenotypic variance.

v o d o
4.3.2 ﬁ1awauwuﬁnnwu§nisu (genetic correlation ; rg)

J Y v o v [V o 3 4 a )
iﬂﬂﬂﬁﬁﬂBTﬂ]ﬁWﬁuwu‘ﬁﬂquﬁﬂiﬁNﬂlﬂx‘lﬂﬂﬂmzﬂ']u?uﬂiﬂﬂﬂﬂﬁWﬁuﬂﬂ WUN

' v o Jd ' [ d o (:;‘ 4 v v o '
MTANTUNUTISHININBUSANNTUYIUNUTININUA ﬁmz‘f]umﬂ IﬂUﬂWﬁﬁﬁN‘W‘uﬁﬁgﬁ'}T\i

Q

v
anvaziuIunTImeMINauAanuIIuINIURe e nazsIr1ems 1dgn I 0.71 uag

o w ) v w o ) o @ v ' ) ' ' ar
0.81 MuaIay uazmﬁ‘ﬁﬁuwuﬁﬁ:14”mi]mamu‘ﬁ'mammzmemamﬂﬁ'gﬂ ﬁmmmu

0.94 (Table 27)
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Table 26 Estimated of heritabilities (h’), additive genetic variances (02) and residual variances

(6&) of number of service per conception separate by parity

Parity ol o2 h’
1 0.03 1.37 0.02+0.04
2 0.04 1.79 0.02+0.04
3 0.22 1.67 0.11+0.06
4 0.05 1.88 0.03+0.04
5 0.01 1.33 0.01+0.07
6 L 0.06 1.11 0.06+0.13
7 0.37 1.49 0.20+0.42

Overall 0.05 1.61 0.03+0.01

v o ¢ (v
4.3.3 ﬂ'mﬂauwummanvmzﬂsmg (phenotypic correlation ; r )

4
U @ v @ ° @ a ' l
ﬂ1ﬂﬂ15ﬁﬂ‘l&ﬂﬂ1ﬁﬁﬁuwuﬁﬂlﬂﬂaﬂymgﬂﬁTﬂQ%WN'JUﬂEQﬂﬂﬂ1§NﬁMﬂﬂ WU

£
v o d ' @ d v o A 3
TUTUNUBISHINANHUSANUTAUYIUNUTNINUA umﬁ]un’m Iﬂﬂﬂ’lﬂ"ﬂ

v @ J '

TUAUBITHIN

¥
anvazdiuasIreMsnauAan Ui uINIUN 0919 nazsar1ems Idgn Jauiin 0.07

o w ' v @ ¢ @ 3 o 1Y v ] 3
Lag 0.06 MUY uaxmﬁ‘ﬂﬁu‘wu‘ﬁmamnymzﬂsmgizmnmuau’;uﬁm’smmzmmw

M3 19gn HAWNINY 0.95 (Table 27)

Table 27 Estimated of genetic (above diagonal) and phenotypic (below diagonal) correlations for

fertility traits
Traits NSC DO (@1
NSC 0.71 0.81
DO 0.07 0.94
ClI 0.06" 0.95

NSC = number of service per conception (time); DO = day open (day); CI = calving interval (day)
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v
4.4 milszanagummsHannug

“luﬂmﬁan‘l%'fhﬂizmmqmﬂ'wmﬁNauﬁ'uf{ﬁmé”uﬁ'ﬂymzi‘hmua%daﬂﬁﬂﬁﬂﬁﬂ
msinsanlFaumnsmauiuiisadeiiga Tasanlszanuguiimswauiuiatosiige
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MUAIAY (Table 28)

Table 28 Lowest 3" rating of estimated breeding values (EBV) for number of service per

conception separate by parity

. 2" 3
Parity
EBV Cow no. EBV Cow no. EBV Cow no.

1 -0.094 50411596 -0.080 50424150 -0.078 50441722
2 -0.131 50360924 -0.111 50482794 -0.106 50451123
3 -0.405 50400427 -0.375 50400046 -0.347 50391344
4 -0.098 50400046 -0.076 50400474 -0.074 50442167
5 -0.039 450189 -0.030 50466074 -0.030 50424187
6 -0.148 50472530 -0.131 50502290 -0.125 50422011
7 -0.375 50400422 -0.354 50494147 -0.337 S110

Overall -0.260 50482766 -0.236 50420906 -0.231 50460108






