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Estimates of Genetic Parameters for Dairy Crossbred Female Fertility Traits

Sayan Buaban" Jureeratn Sanpote? Monchai Duangjinda®

Abstract

The objectives of this study were to estimate genetic parameters for various fertility traits on Thai dairy
crossbred heifers and cows population using univariate and bivariate analysis with animal model and to compare
the parameter estimates of fertility traits which are ordered categorical and binary traits with Threshold animal
model (TAM) and Linear animal model (LAM). The data from the Bureau of Biotechnology and Animal production,
DLD calving between 2002 and 2015were used. The data for univariate and bivariate analysis consisted of 71,515
and 82,633records (1.81 records per cow) on heifers and cows, respectively whereas the data for bivariate analysis
for each trait in heifers and cows were 148,269 records from 50,804 heads. The investigated traits were: age at
first service (AFS), age at first calving (AFC), days from calving to first service (DTFS), days from first service to
conception (DFTC), days from calving to conception or days open (DO), calving interval (Cl), number of services
per conception (NSPC) and conception at first service (FSC), pregnancy within 56 dafter first service (P56) and
pregnancy within 90 dafter first service (P90). Virgin heifers had better fertility performance than cows. Estimated
heritabilities for the most of the fertility traits were 0.07 or less except for AFS (0.18) and AFC (0.17). Moreover,
the estimated genetic correlations among fertility traits within parity indicated that selection for heifers/cows with
shorten DFTC or DO would achieve the largest genetic progress in the ability to conceive and maintain pregnancy
in both heifers and cows. Therefore, DFTC or DO could be used as one of the best indicators for heifer/cow fertility
and could be complemented by more highly heritable other traits such as AFS (in heifers) and DTFS or NSPC (in
cows) in term of fertility index that would enable efficient selection for better fertility. Additionally, genetic
correlations for the same fertility traits between heifers and cows were low to moderate and far from 1. This
indicated that fertility traits of heifers and cows were different. Therefore, they should be considered as different

traits in genetic evaluation.

Keywords: genetic parameters, fertility traits, dairy crossbred, Thailand
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Aafe Lmzai'aw,ﬁ'm!,uuu'msg'm

ﬂi:mﬂﬂﬂumﬁﬁﬂwmiﬁaﬁﬁmLaﬁ"waaﬁ‘ﬂwm:mmaug‘itﬁﬁuf@ﬁﬁ AFS22.25 + 5.54
L@OWAFC32.39 + 5.76 1% DTFS101.06 + 44.88 T7uDFTC 41.55 + 66.77 1% DO 149.93 + 78.60 %
Cl 428.36 + 78.60 7% NSPC 1.90 + 1.37 ﬂ%\‘i FSC54.96 + 49.75 %P56 73.25 + 44.26 % was P90
82.17 + 38.28 % (Table 1) I@]yﬂ”'avl,ﬂmwuaugmiw”uﬂuiﬂa’nﬁﬂ'jﬂuuﬂﬂL°1iu DFTC #%ni 15.78
4, NSPC Wagnin 0.48 a3 uaz FSC, P56,P90 §9nd1 15.29 11.83 Uaz 8.23 % auEAUALaAY
maaé’ﬂwm:mmauyitﬁw‘”ufma\ﬂﬂm'sLLa:LLﬂIﬂﬁ?Lm’]z%“l@“luﬂ%fﬁﬁwaaaﬂﬂ&Taoﬁ'umiﬁﬂmﬁ
Nﬁ%%ﬁi%ﬂi:%ﬁﬂiSu (Haile-Mariam et al., 2003a; Jamrozik et al., 2005; Liu et al., 2008; Tiezzi et
al., 2012; Liu et al., 2017) vamdwwszinlulamadgslilddinans=nuiitasainnsaaaauazni sl
wd (Buaban et al., 2015) i ia Negative energy balance mﬂmiﬁuﬂﬂiﬁwawamﬁﬁuuqﬂ

(Wiltbank et al., 2006)

Table 1 Means + standard deviation (X+ SD), Minimum and Maximum of fertility traits in Thai dairy population

Heifers Cows Total
n=71,515 n=82,633 n=154,148 Range
71,515 heads 45,487 heads 71,515 heads
Traits X+ SD X+ SD X+SD Min Max
GL (d) 278.04 £ 5.40 278.43 + 5.38 278.25 £ 5.39 265 295
AFS (m) 22.25 +5.54 - 2225 +5.54 9 39
AFC (m) 32.39 +5.76 - 32.39 £ 5.76 18 48
NSPC (no) 1.64 £ 1.10 212 +£1.53 1.90 £ 1.37 1 10
FSC (%) 63.16 + 48.23 47.87 + 49.96 54.96 + 49.75 0 100
P56 (%) 79.60 + 40.30 67.77 + 46.74 73.25 + 44.26 0 100
P90 (%) 86.58 + 34.08 78.35 + 41.18 82.17 + 38.28 0 100
DFTC (d) 33.09 £ 63.73 48.87 + 68.47 41.55 + 66.77 0 400
DTFS (d) - 101.06 + 44.88 101.06 + 44.88 20 250
DO (d) - 149.93 + 78.60 149.93 + 78.60 20 400
Cl (d) - 428.36 + 78.60 428.36 + 78.60 291 690

AFS = age at first service; AFC = age at first calving; NSPC = number of service per conception; FSC = conception
at first service; P56= pregnancy within 56 days after first service; P90 = pregnancy within 90 days after first service;
DFTC = days from first service to conception; DTFS = days from calving to first service; DO = days from calving

to conception or days open; Cl = calving interval
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ﬂ"]é’mww"'mmswﬁm%’ué’ﬂum:mmaumﬂiw”uﬂuiﬂmaLLazLLﬁIﬂa']ﬂﬂ']ﬁmswzﬁ WUUNAY

AN IASLASRDINN BT NTANN Y LA LEAI 1114 Table 2 Wuinn1Tazindradnuulaarlnatfaans

6 o a

I%LL&iIﬂﬁﬁ’lgdﬂ’j’]I%Iﬂﬁ’]’)Lﬁﬂ‘ljl;ﬂ ] LLﬂzﬂ’)’]Nﬁ&lHﬁmwufdﬁﬂﬂHmwﬂlE’J&laLLUU@]@L%E]G’% 1901

w”uﬁqmiwgquﬁa;&aﬁé'ﬂwmzvlaj@imﬁaq T@lm”avl,ﬂma”@mw”ugﬂﬁwaaaﬂwmzmmawimwuq‘n

=)

ﬁnmmulmumwﬁq (0.01-0.07) N3t AFS uaz AFC Hdvinny 0.18

Table 2 Estimates of heritability and herd contribution (standard deviation in parenthesis) for various fertility traits

in heifers and cows which analyzed by univariate and bivariate method

Heifers Cows
Parameter Traits" Univariate Bivariate? Univariate Bivariate?
Heritabilty ~ AFS 0.18 (0.010) 0.18 (0.010) - i
AFC 0.18 (0.010) 0.17 (0.009) - ;
NSPC 0.01 (0.003) 0.02 (0.001) 0.04 (0.006) 0.04 (0.004)
FSC 0.01 (0.002) 0.01 (0.001) 0.01 (0.003) 0.02 (0.001)
P56 0.01 (0.002) 0.01 (0.001) 0.02 (0.004) 0.02 (0.001)
P90 0.01 (0.002) 0.01 (0.001) 0.02 (0.003) 0.03 (0.001)
DFTC 0.01 (0.002) 0.01 (0.001) 0.02 (0.004) 0.03 (0.003)
DTFS i ] 0.07 (0.008) 0.07 (0.009)
DO ; ; 0.07 (0.008) 0.07 (0.005)
Cl - ; 0.07 (0.009) 0.09 (0.005)
Herd AFS 0.39 (0.004) 0.39 (0.010) - -
Contribution  AFC 0.36 (0.005) 0.36 (0.009) - -
NSPC 0.07 (0.003) 0.07 (0.001) 0.07 (0.003) 0.07 (0.002)
FSC 0.06 (0.003) 0.06 (0.001) 0.04 (0.003) 0.04 (0.001)
P56 0.06 (0.003) 0.06 (0.001) 0.04 (0.003) 0.04 (0.001)
P90 0.06 (0.003) 0.05 (0.001) 0.03 (0.003) 0.03 (0.001)
DFTC 0.07 (0.003) 0.07 (0.001) 0.05 (0.003) 0.05 (0.002)
DTFS - . 11 (0.003) 0.11 (0.003)
DO ; ; 0.05 (0.003) 0.05 (0.002)
Cl ; ; 0.05 (0.003) 0.05 (0.002)

YAFS = age at first service; AFC = age at first calving; NSPC = number of service per conception; FSC = conception
at first service; P56= pregnancy within 56 days after first service; P90 = pregnancy within 90 days after first service;
DFTC = days from first service to conception; DTFS = days from calving to first service; DO = days from calving
to conception or days open; Cl = calving interval

Zaverage estimates
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@ha"'@mwyuﬁqﬂﬁuﬁm%'ué’ﬂumzmmaugitﬁﬁuﬂuiﬂmaLLa::LL&iIﬂmﬂm‘ﬁmﬂzﬁLmu
AazanumMzuazaaIanwusnIaNnu laa lnalAsinuaaanfadnUNIAN¥1289 Kadarmideen et al.,

) v % 1 ' s A 1 v
(2003) ANEATINUTNTINTAS AFS Uaz AFCHALYINAL 0.18 laniawiz AFS Gelidlndiduaniags
nildnenulismivlalassladludszinauauian (Jamrozik et al., 2005) djilu (Abe et al.,
2009) 81314 (Eghbalsaied, 2011) LLTRSUALA (De Haer et al., 2013) LRz (Guo et al., 2014) ug
fiendnilavridaialuwaiouusasunngln (Estrada-Leon et al., 2008) uazlanuugnuanved
Uszineing (Buaban et al, 2015) :nKan13dnsUTlAARIINIUTULININUINIINTEI AFS
s ldmonsaaiandnitansuzanusuyIaiuEou g aawugnIInddiasniinie
WAy 0.07 Sedndrlulalaasladvesuauran (Jamrozik et al, 2005) uazlalaaslaivosdu
(Abe et al., 2009) LL@iLﬁﬂﬁ'ﬂﬁ‘%ﬂgaﬂhLﬁﬂﬁammmsﬁﬂmmaweerkamp and Beerda (2007) W82
au laneauluwlauylng (Kénig et al., 2005; Buaban et al., 2015)

] % % s 6 o 1 d'nl 1 1 1 =

AdnTNuINTINTRIAN BIAzAN ANy TaN LT luualaNfidnagizning 0.01-0.07 dewulula
laaalaitlulszin@@iun (Buxadera and Dempfle, 1997) lalaas lastlulszinaiauan (Ojango and
Pollott, 2001) lawululszineaiatlaile (Demeke et al., 2004) lausuaialuiuasanduvaaingln

, >3 a
(Estrada-Ledn et al., 2008; Utrera et al., 2010) uazlalaaa basiludszinalaauids (Zanbrano and
Echeverri, 2014) @2y
= ﬂq; n}’ 1 1 [ L% d' ol ni/ v =& ] 7 [ 6
Tunsnmasstinudddanmeanusnysunda ldiduwinmsdiudysansuzanuauysol

6 ) o o

w”uﬁ:‘luiﬂ guaziilagiuisnvinlala pNIUTUUINITANIINITZ VLR UNUT 13U NI

q

s a a

msnsutsuluaNnuizay mMysansldenisdnsulaniiasaiyidulowazlansinaan
atglafianuanuduulszesdidnnwunnyinsznitudaznuidndunaiasunanluaauss
ad A a [
mInlFlun ey
A a & o & v eda o v oA Y
WollerdanyuzanuauyIniiuinddayaludaiiias (NSPC, FSC, P56, P90) a1t TAM
lasls Bayesian approach via Gibbs sampling it8& LAM lasle Restricted maximum likelihood
method Nilulaa) wazuile (Table 3) WUIAEATIAUINTINVIR NI NAN BIANNTIATIER
% a . ! A v a A \ ' a & o A
@28 TAM Jeinagszning 0.01-0.04 dd1lndidsinTaliduandrsainnisiiaszvdis LAM 49

ROAARINUNTTANEIBY Silvestre et al. (2007) LAA199INNNIAN® VB Kadarmideen et al. (2000),

Kuhn et al. (2006) Uz Teizzi et al. (2012) AWUIIANEATIWUTNTTHVDIAN BULANUFNY TN

2Bo,

A 6 v s Q L= 1 a 6 v 1 = =1 a @
MMMITNATEARIY TAM Sd18amwuInsmugIniimyiiensiain LAM agnglsfiaudanuids
WRNHITWN bAT1 BTN ALRZLANIZRUNINN LT L1 TAM Uszmmmmaw”ugmimadé‘ﬂumzvlsj

@imﬁa\‘] (Gianola and Foullery, 1983; Sun and Su, 2010) 1ol amIzan s Binary
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Table 3 Estimates of heritability and herd contribution (standard deviation in parenthesis)for various fertility traits

with discontinuity data in heifers and cows which analyzed by Linear animal model (LAM) with REML and

Threshold animal model (TAM) with Bayesian approach via Gibbs sampling

Heifers Cows
Parameter Traits” LAM TAM LAM TAM
Heritability NSPC 0.01 (0.003) 0.02 (0.005) 0.04 (0.006) 0.03 (0.009)
FSC 0.01 (0.002) 0.01 (0.003) 0.01 (0.003) 0.01 (0.002)
P56 0.01 (0.002) 0.01 (0.002) 0.02 (0.004) 0.02 (0.005)
P90 0.01 (0.002) 0.02 (0.005) 0.02 (0.003) 0.02 (0.006)
Herd NSPC 0.07 (0.003) 0.10 (0.005) 0.07 (0.003) 0.08 (0.005)
Contribution FSC 0.06 (0.003) 0.15 (0.006) 0.04 (0.003) 0.06 (0.004)
P56 0.06 (0.003) 0.22 (0.007) 0.04 (0.003) 0.07 (0.005)
P90 0.06 (0.003) 0.26 (0.009) 0.03 (0.003) 0.07 (0.006)
Repeatability ~ NSPC - - 0.15 (0.005) 0.13 (0.015)
FSC ; - 0.07 (0.005) 0.09 (0.007)
P56 ; - 0.08 (0.005) 0.11 (0.009)
P90 - - 0.08 (0.005) 0.13 (0.011)

'NSPC = number of service per conception; FSC = conception at first service; P56= pregnancy within 56 days

after first service; P90 = pregnancy within 90 days after first service

AR IININTINIINVDIE

N ”miwmsﬁmm”mmad;‘Jlaa:ﬁ@hqaﬂ'hmé'mww”u'gmmLﬁaunﬂé'ﬂwmzmmauystﬁw”uf
(Table 2) fifinajszning 0.03 (P90 Tuuila) 0.39 (AFs lulaa) saaadasnunIdnmsvas Buaban
et al. (2015) &ntI% DO az Cl ﬁ@hé’@mmsﬁmm”mmaasﬁ!agaﬂim'}é’m’]wm‘gﬂﬁu Jamrozik et al.
(2005) uaz Abe et al. (2009) ldT183ud18aTINITEIUTINTaIEIFIMTY AFS uaz AFC lula
laaalail (0.48 WAz 0.50 ANNEIAU) AN ”@iﬁmiﬁdaui’swaatglaﬁvl,ﬁgﬂu AFS Waz AFC 813
diaswnanmisldenmsfiuanenani LLa:mi@T@ﬁu&Lwaamwmnw%aL%ﬁ%ﬁwﬁiumﬁﬁmu@mqmaa
Talumsusuifisuvasudazwisufiuanaoni ﬂ"]é’mwmsﬁdmifmmaa;ﬁoﬁ"[ﬁgalu DTFS (0.11)
gnsuuilalednamndonniuistoswlay Jamrozik et al. (2005), Abe et al. (2009) uasTiezzi ot al.
(2012) AndanIlaIniINadE9d I NSPC, FSC, DFTC, DO uaz Cl Aledn oradunaunan
m’mN”%LLﬂiﬁ@‘%ﬁﬂd’madﬂsxﬁﬂ%mwmamsﬁuﬁuﬂ@ULaﬁimz%i’mﬂ@;w f9-T SmIndanaIuves
mmuﬂiﬂmmﬁawmwaw"’ufﬁ%ﬁwauLﬁﬂuﬁ'umww"’uLLﬂiﬂ%%u@ﬁm%’u FSC, P56 waz P90 fen

Wiy 0.01 w3 dndmslulasiuazuaila (lilduaas) dranuudslundesuinvasnanusi

Tenguiionldinissioauliluszvunisidesuuuydsidla (Jamrozik et al.,, 2005; Kuhn and
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Hutchinson, 2008; Tiezzi et al., 2013) atdlsAaaufladn1sdanziers TAM wudn draanmsd
1 1 ain 7] 1 a 6 ¥ & [l
fuTwasliniienilaidginiinisienzidin LAM nilaaauaziila

AN2AINTN

v
P 6 & 6o o

rsandivasansazanusuysaiiuifniudle (llduaasnimue sniiu NSPC, FsC,

q

v

P56 uaz P60) iA132%19 0.07 (FSC) i 0.15 (NSPC) (Table 3) Al laaglugrefldmaanuly
z%m%'ﬂﬂuuﬁagluamwLn@é”ammu%“au%u (Ojango and Pollott, 2001; Demeke et al., 2004;
L, ' % 2/ d‘y = @ o [ o ¢ & a a 1 1
Estrada-Ledn et al., 2008)mamﬁsmm:wmmww:mmmuamcﬂﬂag{mm wazainazdanganine
é’mww‘”ugmsulué’nwmzLﬁmﬁ'w,awaLﬁadmﬂ@hé’miﬂsﬁmﬂumiiwLm@hw‘”uﬁqmiwﬁ'uﬁmmﬁau
a1 Haens snansaudelaide 3 szaufa s2aU@I (<0.2) S2AUUIUNA1INANY (0.2-0.4) WA

RAUF (>0.4) mindndandragluszaugs duiinusnvasdaiazamansnianlfidudiaanadmsy

v K o (% 3 ' o 2’ ] ot o' v K ] ) YV & s 1 Jo [
U%Vlﬂﬂidﬂ@]vlﬂvl,@] LL@I%’]ﬂﬂ’]@@]S’]‘ﬁ’]BQlWR@U@H mwmLLsﬂa:"lummsnm"lﬂlmﬂumuw TRIY

Tunnasina b'le

ANFUNHBENIRRTNIINITATWANBMLANATNYIUNKS lnlaauazuala
Table 4 uaz Table 5 LAAIAVNFNNUTNINUTNTINUAZANFNWUTN AN BTN TENTN
™ 6 o 1
snsuzanusuyIaiNuslulasuazuale
ﬂ"]fsmé’ww”ufmaw”ugﬂﬁwu,azmaé’ﬂwmzﬂmﬂglﬂﬂmai:ij AFS a2 AFC denvinnu
1 Ay 0.93 AMVANIAY LFAITHINI AFS n3a AFC ﬂ”ué'ﬂwmzmmaugsfﬁwvuijﬁw] (NSPC, DFTC,
1 s et s 1 v (I) & 1 1 Q L
FSC, P56 Laz P90) ﬁma%auwufmawugﬂﬁmaumam maglumamn 0.01 (ANNFNNUINS
AUTZHIN9 AFS ez NSPC) 119 0.11 (ANNFUAUTNIILINTEARTING AFS Uag PI0) LAZANRATNNWD
I . A o o ¢ o A Ao . o A . '
NIANBIEIINGITRIN AFS #3a AFC ﬂuaﬂwmzmwawyimwugauqwmmmunumagluma
27N 0.03 (ANUFNNUTNIILINTLAING AFS ez FSC, AFS as P56, AFS Way P90) f19 0.32
(ANNFUWHENIILINTZNINS AFC Laz DFTC) LaRNTMILAWIZANHIUEA%Y hanan AFS Uy
AFCwuansmz DFTClulagfiandunusnanugnssunuansuedugaautnags (NSPC (0.93),
A o v o & ~ [ \ A o P
FSC (-0.76), P56 (-0.99) Laz P90 (-0.99)) GsfianuauwusiruidoinuluuwilafNansme DFTC §
a‘v\é’mw”ufmaw“’ugﬂﬁwﬁ'ué'ﬂwmzﬁu 9dau119g9 (NSPC (0.95), FSC (-0.93), P56 (-0.99), P90

(-0.99), DO (0.90) uaz CI (0.89)) HNIUFRANWUTNINUTNIINAL DTFS (0.63) Afdrthunans
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Table 4 Estimates of genetic correlations (above diagonal)” and phenotypic correlations (below diagonal)® among

heifer fertility traits

Traits® AFS AFC NSPC DFTC FSC P56 P90
AFS - 1.00 -0.01 -0.03 -0.02 0.02 0.11
AFC 0.93 - 0.09 0.040 -0.08 -0.04 0.07
NSPC -0.04 0.24 - 0.93 -0.65 -0.63 -0.61
DFTC -0.04 0.32 0.78 - -0.76 -0.99 -0.99
FSC 0.03 -0.21 -0.76 -0.68 - 0.73 0.59
P56 0.03 -0.27 -0.72 -0.83 0.65 - 0.83
P90 0.03 -0.28 -0.66 -0.86 0.51 0.78 -

SD of genetic correlations ranged from 0.001 to 0.150

23D of phenotypic correlations ranged from 0.001 to 0.004

YAFS = age at first service; AFC = age at first calving; NSPC = number of service per conception; FSC = conception
at first service; P56= pregnancy within 56 days after first service; P90 = pregnancy within 90 days after first service;

DFTC = days from first service to conception

Table 5 Estimates of genetic correlations (above diagonal)” and phenotypic correlations (below diagonal)? among

cow fertility traits

Traits® NSPC FSC P56 P90 DFTC DTFS DO o]

NSPC - -0.80 -0.77 -0.76 0.95 0.36 0.64 0.63
FSC -0.69 - 0.59 0.51 -0.93 -0.58 -0.93 -0.85
P56 -0.73 0.65 - 0.71 -0.99 -0.54 -0.80 -0.95
P90 -0.71 0.50 0.76 - -0.99 -0.64 -0.53 -0.96
DFTC 0.84 -0.68 -0.83 -0.85 - 0.63 0.90 0.89
DTFS -0.10 0.07 0.06 0.06 -0.89 - 0.91 0.91
DO 0.67 -0.56 -0.08 -0.09 0.82 1.00
Cl 0.67 -0.55 -0.70 -0.72 0.82 0.49 1.00 -

SD of genetic correlations ranged from 0.000 to 0.099

23D of phenotypic correlations ranged from 0.000 to 0.004

¥NSPC = number of service per conception; FSC = conception at first service; P56= pregnancy within 56 days
after first service; P90 = pregnancy within 90 days after first service; DFTC = days from first service to conception;

DTFS = days from calving to first service; DO = days from calving to conception or days open; Cl = calving interval

atnalsfianuluwilaninarsananaunusnanugnIInsaIans M DO AUSNBMzEn 9T
feaughsgefia DTFS (0.91), DTFC (0.90), CI (1.00), FSC (-0.93) uaz P56 (-0.95) oniiuangunus

YINHTNTINAL NSPC (0.64) Uaz P90 (-0.53) Afdrhunans
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817 uaz wilaawisnsasnumedndg oy 4 ﬂajumuﬁ'ﬂﬂm:ma%ﬁwmﬂlaﬁwuﬁuw"‘uf
FAAANBINUFINUIUULLERFUNUTNINUTNTTY ﬂéjuﬁ1 Husnewasiiannusanioveslagni
HENAALAAITs Usenaude DFTC, NSPC,FSC, P56 uaz P90 ﬁa%é’ww”uﬁmow”ugmsm:mf’m
snwozddlunastgeaglugisain 0.59 (ANNFNRUTNNILIN D4 0.99 (ANNFNNUTNIIL)
ﬂ&juﬁ 2 \lusnwauilafinauvniuganainaoaugaslas DTFSﬂ&jwﬁ 3 [ Jusnumzuailafingudio
Laze9viasilsznaudas DFTC, NSPC,FSC, P56 uaz P90 JandunusniusnyITznianyudl
At unansfisgeaglugaan 0.51 (@NudIRRINIILIN) 9 0.99 (ANUFNNUTNIAY) AdeLlu
lag mg'wﬁ' 4 \usneaefsannuamunsarunwuasulafinsuandusanainnen nInguda
Wa=M3As¥as 1w DO, Cl ﬁﬁmé’uw”ufmow”ugﬂﬁmzwmé‘ﬂwmzﬁ@hwhﬁ'u 1

AERFUNUT ILAGT (3371919 AFS Waz AFC) waz tulausla (351319 DO waz Cl, 52hing
DTFC uaz P56, 35314 DTFC waz P90) fanwdnlng 1 w3avinny 1 aaadadnumIdnsnawniin

9 (Jamrozik et al., 2005; Abe et al., 2009; Eghbalsaied, 2011; Guo et al., 2014) %GLLuzﬁTﬁ’lﬁ'ﬂHmz

]
% o

= 6 1 nqr IS v A [ ¢ o ea A ot [ a
uwauwuﬁmmmﬂu@%umamﬂwmzmmaugsmwu’gwmuauﬂu LLﬂtﬂW"ﬂ&l’]‘ﬂﬁﬂ?@ﬂﬁL%@Tad

=p

WRAIN NN BTNTTNALIN 2814 IIRANIFRINNUT =19 DO waz Cl 5%a§ﬁ'uﬁﬁm”®mmmaa
DO fauniuguazls 1w 1niuansadasn nmshinduanidudanisly 90 Tundianiu
wam%q@ﬁw W391INMIATIINIITEs DO Aidawnanmslinausiiuganialu 90 34 nie
nnmiarImsasrasdusnsasAinaulasinnin LL&Tﬁ'}ﬁ]zﬁm’mgﬂﬁmﬁasﬂi’lﬁﬁ@ﬁnﬂi'uﬂaa@]
A[oFVa) mezdwzmmmﬂsuﬁuw"’ugmimaaw’aw”u'nfﬁlumiﬁgﬁ)ﬁﬂ%LLsmLa:LLﬂIﬂvlﬁﬁrfuasha
%oy 6 Law

@hmﬁéﬁlw“'ufmaw"’ugﬂssm@"hﬁ'wmzmw AFS %38 AFC Waz NSPC,DFTC,FSC,P56 LWaz
P90 FlMiAinitnsaataandinsulwle AFS nio AFC d1 a:linanauanasfiAsidasde
NSPC,DFTC,FSC,P56 uaz P90 lulagiiiaaidnitas vanenatdumnss AFS uaz AFC tiuua

szviauunnmMatasLiulavasinanmevadle 8120 NUENY TUAUT AtuIUIATBITIINEY

o A

= | n' d' ) =) £ v d' = va o A =

paslagndaduFindagiineasninialininnnauisyazldisanlunsdasulanzufion
1 % o ¢ %) ol 1 [ [ 6 {Ai va v
ANENANNUINIIRUTNTTNGNTLWIN AFC U ansazanuanysainutoug lulaaalafinonwli
wilaunuluszuunmadssuuuyndle (Jamrozik et al., 2005; Abe et al., 2009; Eghbalsaied, 2011)

' v o ¢ o A o ' [ € v 6. AR XA v &

AanauNUINIRIINIINA e nisansuzanaEny U9 9 NAn s luaTa R T liiu
FIN1IRALRENANE M DFTC %38 DO fntulasiuaziilaazainarinlianusiansalunisuauéa

Qq: v v v s { & v L {
LLﬂz@']G‘(lﬂdﬁﬂ')’]Nﬂ’]’)ﬂ%’]ﬂﬁdwu‘qﬂiiwN’“Iﬂﬁq(ﬂgﬁdﬁa@ﬂaadﬂﬂﬂﬁiﬁﬂﬂﬁ"ﬂad Liu et al. (2017) f



Journal of Biotechnology in Livestock Production

dnuludszminilanulaaslailulizinadn a9t DFTC w38 DO sy n Tl washdnniuia
& o A ' A ' o o A Aa L & ~ ' v
anusnysautlamIniaudlafmanzauhanuansmudunfasandnduansueiuand1anu

nenugnIa 13u AFS (lulasa) uaz DTFSwIa NSPC (luudla) lugduuvvasariianuanysol
> 6 . . ° v s A s 6 o v 1 = a a eqzl nql/
WS (Fertility index) azvinlmansndaifenansmzanusnyssiwus laaeiddszdninnnsi
=} v A va v v 1 e v v U 1
azifanld DFTC w3a DO lWWasananmislauvasdayainansme lnuazlddoyauladiond

ﬁ%@gﬂﬁaamﬂﬂdwﬁu

ARFUNBENINRENIINITWIWAFIUAzUALA
ANANEUNUTININUTNTTNVBIAN BIAZANUFNYTAWUT (DFTC, NSPC, FSC, P56 uaz P90)
szndlasiuazudlannnsiiansiaig LAM uaz TAM dd1%1931n 1 atjszndng 0.46 (P9O,
AMURNAWBINIILIN) §19 0.91 (NSPC, ANNFNNUTNIILIN)LAZ 0.04 (PO, ANUFNAWBENIILIN)
£19 0.87 (DFTC, AMUFNWKENIILIN) @Ws1aL (Table 6)
a ca o v @ =2 ' o A « &
NANTIATEEN ldraaadasnunsAnmieunthlulanugnuay (dwi uazaue, 2015)

lulawuglaaalad (Haile-Mariam et al., 2003b; Jamrozik et al., 2005; Abe et al., 2009) uazlula

& A &

WUSUI1IURIR (Tiezzi et al, 2012) dranduiuinildrasuddrfalunats uaziidvisldann 1

3 U s 6

%‘lﬁmmwaﬂﬂm:mmawyimﬁuﬂﬂﬂma e me@homow”ugmmmnﬁ'ﬂwm:mwmmgmi

Wusluuala nifiaraiasananasualunisiwinaigainissznitalasauazudlaldu

9

LL@m@hdﬂ"’ué'aﬁulumsﬂizLﬁ%ﬂﬁdW”%gﬂisuLﬁaﬁ'@Lﬁaﬂﬂfuﬂgdﬂi:ﬁw%mwé'ﬂwm:mw mmgmi

o

WHBTUaIlAFIILAZLN LA A2392 NI T TN T AN B U NUANGIINWLATANNLALITAIA NN

o

o

L

w”ufgniiu LLa:MT,ﬂiLmiuﬂﬂiﬂ%’ﬂﬂgawufé'ﬂwm:m adndlaairuaziailaaavlasun1INaI TN

q

T aNIENM IO TIEH UL LRAT ﬂé’ﬂﬂtlt:W%ﬂ&Jﬂ”%LLﬁ’;W”@fu%ﬁLﬂu@%ﬁmmawysﬂwﬁf

Table 6 Estimatesof genetic correlations (standard deviation in parenthesis) among fertility traits treated as different

trait across parities which analyzed by Linear animal model (LAM) and Threshold animal model (TAM)

Traits" LAM TAM

NSPC 0.91 (0.001) 0.35 (0.040)
FSC 0.67 (0.001) 0.51 (0.212)
P56 0.48 (0.002) 0.27 (0.120)
P90 0.46 (0.002) 0.04 (0.106)
DFTC 0.84 (0.048) 0.87 (0.062)

'NSPC = number of service per conception; FSC = conception at first service; P56= pregnancy within 56 days

after first service; P90 = pregnancy within 90 days after first service; DFTC = days from first service to conception
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Relationship between Milk Composition and Reproductive Traits of Holstein Crossbred Dairy Cows in

Central Part of Thailand '

Wiroch Sampanporn? Somsak Prempree?

Abstract

The data of first service conception rate (FSC), number of service per conception (NSPC), days from
calving to first service (DTFS), and day open (DO) were collected from 2,988 Holstein crossbred cows that calved
and milked from 1997 to 2017. All cows were in 464 farms located in the central part of Thailand. Effects of
environmental factors, farm management and milk composition from calving to 120 postpartum on reproductive
traits were studied. The statistical model in this study were used an interaction effect between herd, year and
season of insemination, genetic group, heterosis, lactation number, age at calving, fat percentage (PFAT), protein
percentage ( PPRO), fat- protein ratio (FP Ratio), and the variation of inseminated cows. The parameters in the
statistical model were test at the level of significant of O = 0.05 and compared the least square means of the

studied factors by t-test. The results showed that FSC was 0.37 £ 0.42 %, NSPC was 2.53 £ 1.93 times,

DTFS was 97.08 * 36.94 days, and DO was 172.09 + 87.50 days. The interaction effect between herd, year and
season of insemination had an effect on the variation of all traits in this study. However, genetic group, lactation
number, and age at calving affected only the variation of DTFS and DO. In addition, the increasing of DTFS and
DO was observed in high fraction of Holstein breed and age at calving. On other hand, decreasing of DTFS and
DO was determined in cows with high lactation number. Additionally, the milk composition, it did not have any
effect on all traits in this study. This indicated that the application of milk composition as an indicator was not

suitable for evaluating reproductive performance of Holstein crossbred dairy cows.

Key words: Dairy Crossbred, Milk Composition, Reproductive Traits
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H o ° & a & o Vo a & ° o ) ' = {
dn dndidwiuaarasmansuiiady dunudrinsweainain FWIWIBIAUNADATIITIAN
v Qs Q A‘y AI &/ & U [ 1 v o
AARY TLHZVDINTIAUUAAR LAZH AATINITAANIANTY TIRIULAFINAGaT1 Lo LAz Haniil3va9
LNATNINIRY (Hodel et al., 1995; Inchaisri et al., 2010)
1 =3 s Rt 6 o 6 6 va A
atn9lsnany mi‘wwmLLﬂ:ﬂiUﬂ‘gqmmauyimwuﬁqmaﬂﬂuumU‘L%Wﬁiﬂ@ﬂ%ﬁms
ﬂ”@Lﬁaml,azﬂ%'uﬂgawmgmmLﬂu%é'ﬂﬁfummmﬁw"lﬁmﬂ 109910 dadlFrzuzatwwlenAL
MUINTaYa (Frwnwiuriasing srsiemldan) dezneuiuiduansmuzddrdanwugnyud
(0.01 19 0.05; Veerkamp and Beerda, 2007) G4finansznulasasinuanuuaindrlunsaaiian
Qs Qq// Q a U Qs § { { v [ &
AITh miﬂmﬁaﬂimwmsmw’mmagaanwm:ﬁue] AAgITas aratdudnuwinienialunis
Usudpsanuanysiwusvaslauunioluniiu de Vries and Veerkamp (2000) uaz Rukkwamsuk
(2010) WU am'smu@;awﬁamu (energy balance; EB) Lflu,mL%@;ﬂﬁ'ﬂﬁﬁﬁﬂ”ﬁgﬁﬁwaﬂimum
ansmzauaNyItWUslauy lao lauundan12:210unauanganddinn (negative energy
a 6 o 6 l U % f [ ¥
balance; NEB) azilanuauysninuganad 1R8N IIAUVBINTIAUY (B9 120 TURAIAREN)
2 o a ' { I { o a v ' ' o
FINNWUNNILAANE NEB lunsila 1ihagain Lﬂm:ﬂzﬁLLuIﬂlwwawa@uﬁuuga weualanausaIn
a XY ' v 1a A v oA o a A o a o
ANINUWAITLAUDY FINALAUSIN RT3 LaU T s wanuUS I i LTl TR Nan R e tinwa
(Collard et al., 2000) N4% NIRINTUEANNE EB s1anTavinlag MINMIWIAZUUUAMUFNY T
28935190718 (body condition score) %N USummzadznTialuazgaslunlunszuaiion wazen
peRUTrnaudiIuy (de Vries and Veerkamp, 2000; Berry et al., 2003; Friggens et al., 2007;
U :/ =) &

Rukkwamsuk, 2010) lagiawiznshianasddsznavihualumsdsadiuaning EB S9ianuazadn
= = o o = & A & Ao A a ')
370159 LLazmminmm’;m’;maga"lmm F9oatdnanuuwineniniuszan sawluniswaim

LL&:ﬂ%’Uﬂgammauyitﬁﬁuﬁfmaﬂmumﬂuﬂﬁu
o & 2 & AR Ao e A o o & . . & b4 o
a9tku MIAnsATIRIdianUraidine manusuiusznidesddsznaiuaiy
é’ﬂwmzmmawstﬁw”ufmaaLL&iIﬂuuQﬂwaﬂaaavlmﬁW%‘L%m LAEWAITIILHINI LA THAAN

& ¥ v & A A ) & o \ &
aoﬂﬂiznaumuuuﬂmﬂmmaawaslumim"nmmﬂmauysmwuﬂmm%m elunsy

6 a s
qﬂnsmuamﬁmswmaaa

Toyaanwuzaddlsznaviuanltlunsdnsaisiidsznaudis wadidudludu (PFAT)

Wasigualdsdu (PPRO) wazadaa uvadlasidud lsudailasidudlusaulusiiug (FP Ratio) w89



Nyasnalulagiinmnninuadnd

TAUNTIHAIIUTII 120 TURAINAAA LLa:ﬁagaﬁﬂMmzmmawgszﬁw”uij 1352NaUaIY aAINNIINEN

fAATILIN (FSC) IUIATIABNITHNENGA (NSPC) T2821aAILAARaAIUIINENATILIN (DTFS)

LRZITHZLIAAILAARDAIWIINENGAA (DO) °uaaiﬂuwgﬂwauiaaa"lmiﬁl%m U 2,988 @1 N

mamgmmzlﬁwawﬁmwdwﬂ W.¢. 2540 D4 2560 ﬁ"l@T%’umnﬁm@’LuWﬁumwmm’{hmu 464
A Ao o = a A o o @ AA

18 Iuwumam@mzqi WRZAWYT ﬂgﬂnm'swvl,ﬂmzuugmmayamaomummh‘[ammmwmi

a o 6 [
Na@lﬂqam ﬂiuﬂqam

Table 1 Descriptive statistics for fat percentage (PFAT; %), protein percentage (PPRO; %), fat-
protein ratio (FP Ratio), first service conception rate (FSC; %), number of service per
conception (NSPC; times), day to first service (DFS; days) and day open (DO; days) of

Holstein crossbred dairy cows in central part of Thailand

Traits No. Cows No. Records Mean * SD Min Max

Milk Composition

PFAT (%) 2,988 4,932 5.73 £ 0.58 1.60 5.84
PPRO (%) 2,988 4,932 297 £ 0.21 2.20 4.30
FP Ratio 2,988 4,932 1.26 + 0.20 0.52 2.13
Reproductive

FSC (%) 2,988 4,932 0.37 £ 0.42 0 1

NSPC (times) 2,705 4,463 253 +1.93 1 10
DTFS (days) 2,255 3,605 97.08 + 36.94 30 195
DO (days) 2,160 3,405 172.09 + 87.50 45 400

@ A A= o & ' ' v '
naunuznIInvaslauufidngludszmniidnm gndruunsamiunga 2 ndw ldun ngy
wugnssulavunuglaaala (Holstein; H) uaznguwusnssulauuwugaue (other breed; 0) la

% 1 L% 1 (5 a dl dl A a
Fasaun1InuInITNalauNudazal gnRTanlugdues H Audssiuuaanlyan o Faden
3271979 0 (0 %H; 100 %0) §14 1 (100 %H; 0 %0) UazIzALVBILaNINBLITH (heterosis; Het) 3¢

&, = = o v o
ANAILLG O D3 1 Gﬁ\‘immmmuim‘ll,@mﬁumi

_ (SH xDO) + (DH x SO)

Het

(256 x 256)
Tag
SH - s:@”umslLﬁa@"uaoIauuw”uﬂaaa"L@ﬁmaﬂﬂWaﬁuf
sO - T AUANYULAAY aﬂauuw"’ufﬁumaﬂﬂw aWUT
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DH - i:@”umULﬁa@maﬂﬂuuw”uﬂaaa"lmﬁmaﬂmmw‘”uij
% A L (dl 1 @ 6

DO - sm‘umslLaamlaaImuwugamaaImmwuq

256 = mmmjaaé’@mumdw‘”uﬁqmsmaﬂﬂLL@ia:@Tﬁ

ﬁm“’umsﬂaa@]gm"l,@ﬁﬁLLuﬂLﬂumjmmﬁwﬁumsma@gﬂ 1% 5 N FlauunNs1auns
AraaanLiundT 4 a33 azgnnalilunduidedniu engdaasaagnazgnduunauiwiniuesen
laslauundanyidansaagnitornit 2 § azgndasananngadays
o I £ =} =1 KX A = =3
namagniuuniduneiou (deuduwauisiiguion) nadu (Aeuningrauiisgainw) uas
A a = o € ni s 6 ) a > [ v
n9nu (Aaunwnadmanianuniwiug) uazlanldsummsuluwiu 3 wazngmaideanugniald
aglungunisdananlElunisidouiisy (contemporary group) (et
Toyasnasdlsznauinuy (PFAT PPRO Uaz FP Ratio) WazTayaanumeAnaany sninus

FSC NSPC DTFS uaz DO) a:gﬂmaaaaummawgmﬁaga wazthanANTanlwdaaiansam

—_ o~

descriptive statistics) LNaWa1IIN1INTEINBABITOYAUALANNIRAUNG (outlier) LTaWUAN

ﬁ@ﬂﬂ@lﬁ@”@ﬁagaﬁfuaaﬂ

Aaa A =< A o ) i o . A
ruiaaimaaianlslunsdnmdansaziduiudrnesuuunay (mixed model) lasiinga

9
ANTIANSN T N TS U Ay NENNUTNTIN LN LITR §19UN13ARaANn PFAT PPRO FP
Ratio uaza1giilanaangn ilutadbrimua (fixed effects) wazlinnuruudsvaslanaf ldsunway

%

\uadbgu (random effects) lasanansnidouaunldasii

y = HYSm + b(hBF) + b(Het) + Lact + b(PFAT) + b(PPRO) + b(FP Ratio) + b(AGEc) + COW + e

Wa y = AFINARIRITLAN B FSC NSPC DTFS 1az DO 183 laniuaAaz
HYSm = dntwazaandumsiansnldlunisiIouiey (Wiu x 3 x ggna
A v
Waldsumswnaw)
L a Ar o o a = 1 L
b(hBF) = sulszEnimInanasdmnILaNINATINJUNUTNTIN
L = Q‘ o o =) =)
b(Het) = sudseninmsnanasdmwsuanSwaveaninalsTe
Lact = Swﬁwamaaaﬁﬁumsﬂaa@;ﬁﬂ
a a Q‘T o v A a
b(PFAT) = sudsz@nimInanasd®wiudndnavad PFAT

(
b(PPRO) = suilszAninsnanagdwiudninavas PPRO
b(FP Ratio) = sw1l32&ninsaanagdwiusninaves FP Ratio
b(AGEc) = é’uﬂizﬁwﬁ%mmam%’m%’uﬁﬂfwamql,ﬁaﬂaa@gﬂ
COW = Sw%waLmuq'&maﬂauuﬁ"lﬁ%’umswamﬁw

e = ANUAAALAREUINNLTII8AW, NID~(0,02)
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q

° o a

Tadsudazfadonidsngluiuitasmeaid gnnaseuanadisddyniaianizey

a a \ ! A a & o Ax v ad a &
o = 0.05 LLfﬂzLﬂiEﬁJLY]UUﬂQWNLL@ﬂ@WGﬂWLﬂﬂULLUUG@LLW??%QG?T‘%%Uﬂﬂﬂﬂ:ﬂ@ﬂ?ﬁ t-test NNFILATIER

@h‘maaﬁaﬂ”\‘mmﬁwLﬁumﬂ@ﬂ"ﬁmﬁﬁéﬂu SAS (SAS, 2003)

wam‘mﬂaaauaﬁm‘szﬁ

Uszrnslanundnuaiat 4 FSC 1afe 0.37 + 0.42 1asidud 4 NSPC 1afe 2.53 + 1.93

A3 4 DTFS a8 97.08 + 36.94 74 wazid DO 1ade 172.09 + 87.50 14 (Table 1) lasdnTwavad
% 6 dl s =1 ] s [ dl
miwmimswluﬂLLazqgmaﬂ Iﬂuu"lmummawwamammwmmwaanﬂaﬂﬂmzﬂ
Bn1IANEN Iumm:ﬁﬁﬂﬁwamaamj:uw”u'gﬂﬁu f,i'm”umsﬂaamgn Lm:mﬂql,ﬁaﬂaa@gm:ﬁwa@ia

ANNHBLTVDIaN AL DTFS way DO 1¥iNhis

Sﬂ%wamaamiﬁ'ﬂmiwﬁﬂuﬂLLazqg\‘maﬁTﬂuulﬁ%’um‘mau
mmLmﬂ@hwaaﬂ’]iL?;mﬂ']ﬁ@ﬂﬁLLa:amwm@ﬁauﬁl,ﬁm‘fuimwia:ﬂLLa:qgmaﬁvL@i”%'umi
WEdN AEnTwasdannuNLulsvaIanme FSC, NSPC, DTFS waz DO agnidihbdan (p < 0.05) 9
uaas A AR Iﬂumjaoml«}mmu,@ia:Wﬁwﬁ"Lﬁ%’ummau‘luﬂLLazqgmaﬁLLm@mﬁ'u CFRRREY
augitﬁﬁuﬁfﬁu@m@mﬁu lozlinouwlivasuandranuludnsuzanuauysnin iy aslauui
lasumananlunisy ﬂLLazqqmaﬁLmﬂ@mﬁu nanfe Vl,aiﬁqgmasl,@ﬂmwia:ﬂﬁiauwluﬂw§ua:ﬁ
mmamytﬁﬁufﬁndmgmaﬁu6] Tunnd snsmzainaondunaiitosnnananuiuulsves
snwndanma wgaﬁmaqm%n“ﬁ LLa:mm%ué'&lwywﬂmwiazﬂLLazqgmaﬁIﬂuﬂlﬁfumswau H987
AalWiAngnizanuiasoaiiosanainiasan (heat stress) vldlauufinamislaton uazaons
naznulwBaaudansziiunInawIvedTaRFUNUT uazdndan Tssnalilanuiianuanysolnig
#d189 (Rensis and Scaramuzzi, 2003; Hansen, 2009) %ananiigsanatdunasanmsUsuianmn
mﬁ@muﬁ?mgiﬂummﬂ‘L%WﬁME}MﬂE@Sﬂi ‘Lﬁmmzamﬁ"uamwgﬁmmml,az?r'aan‘fawﬁ

wWaswudaslyluudazd ULAZOANTA (Chanvijit, 2006)

ANDNAVBINFNNBINITN
mmw"’uuﬂwaaszé’ummﬁamlaﬂﬂuww”uﬁjaaavlﬁﬁﬁﬁw%wa@iammLmﬂ@hwadé'ﬂmmz
DTFS uaz DO agsdinpdan (p < 0.05) lunae liwudninaainaidmiuansme FSC Uaz
' { o o a & ' o @ a af%
NSPC (p > 0.05) laswuin illaszauansifonvaslauunusilaaslaiinadn snalidudszdninig
o o o \ a X % [ ) H v =
DANBYENILANU: DTFS Uaz DO Va4 lauNiatNNdn (Table 2) AanMMAINANTIALARDINNT
6 @ d' o A et 6 n' .2’ v cv
a@awaammaugimwuﬂu‘[ﬂuumemummaa@maaiﬂuuwuﬂaaavlmmwmu RaAANAIN
2 € o ea A \ A [
iﬂmmmsﬁnmmmawimwuﬁqﬂmum"uaaﬂ‘s:mﬂﬂﬂuﬂuﬂizmﬁ%ﬁ N8I laTeau
A ¢ a & a & o ¢ o &
fuLfaalaas bati NN Iﬂumwmmawgimwuqa@m (®alE WazAmAY, 2549; RIHTUN LaTADAL,

.. 4 { [ o A X
2559; Leelasiri et al., 2006) Tia1atdunannan Waszauauifoavaslaunnutlaasladifniu la
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v { v a :/ QI J v Qs 1
wazdiuw liinnazlinandasinuAnduanyldre (mala uazame, 2549) Ysenaunuinsasns L
RIN1TNIANNTONINTENIL L ARNBAIARA Lot anansas (Rukkwamsuk, 2011) 398968 bt lanuil
Iammﬁ@Emnzaw@awﬁamummmau%éﬁﬂaa@ (negative energy balance; Beerda et al., 2007)
o v 1 s Qs = Q 6 = =} 6 o 6
ludladszaumoifoavaslauunutlaaslaigs Jsdanuauysainuiaaas

Indwazastaninalsda
FNTUTZAUVaILaNINAlITR Wuin LA ENTnadan NN wLlTIaIaNHme FSC, NSPC,
DTFS, uaz DO (p > 0.05) 1144 Nan1InaUauaInadninavesszauianinalsdadn Anulwnsdnm

< & = kg o & A a A
A% 91T WHANIN g'ﬂLLuumiLammiwmﬂﬂuwaqmwsm‘luwumﬁ:qma:aqu 1Ny
WResnuudaasluwlsaSonuaziiwmslwaivistuidunan ANBULAINANIFIN IHRUINTINULLLIN
RERUVDY LABULARZAIRINIIOLRAIANTWADANNT LA EIILANN AN lAPITLEaIBNT WAV IT AL
LENLNBlITRAAAI NA1IAD NITLFAIBNTWAVDITLALVDILININALITRITHAIVNTNNUTAY
gnwwiaseauazluuuniisInisdansnlawldiv ) laslawwazlaiuaninaanizau
=) % t:lI di s J v U t-ﬂ. 1 v A = a

LaﬂLwaIssnaIus:@uwga Lwavlmun’mamgmsﬂ,mamwLn@aamnalmﬂ@mmmm@ (@mnpiuaz
A o o ¢ A o kg ' A o o I o
AMUTUFUNNTF) magﬂLLuumia@miLamgiﬂummuﬂaazJLLﬂmwLuumﬂ'ﬂmmwmmﬂuﬂaﬂ

(pasture-based diet; Barlow, 1981)

Table 2 Regression coefficient and standard error of genetic group (hBF), heterosis (Het) and age
at calving (AGEc) for first service conception rate (FSC; %), number of service per

conception (NSPC; times), day to first service (DFS; days) and day open (DO; days)

Traits hBF Het AGEc
FSC (%) - 0.03 £ 0.08 -0.01 £0.05 - 0.01 £ 0.01
(p = 0.68) (p = 0.95) (p = 0.15)
NSPC (times) 0.05 + 0.04 0.02 + 0.02 0.01 £ 0.01
(p = 0.25) (p = 0.46) (p = 0.34)
DFS (days) 1.19 + 0.66 0.60 + 0.40 0.30 £ 0.12
(p = 0.02) (p = 0.14) (p = 0.01)
DO (days) 474 +2.18 2.37 £ 1.31 0.63 £ 0.33
(p = 0.03) (p = 0.07) (p = 0.04)

ANTNAVDIAIAUNIIARDAQN
AMULANEANIVBIINALNIANBAINFINALA DTFS waz DO anuuandnuatsfiibdany
(p < 0.05) l@uWL7N ALRRBUUURRLAITAINIUANE M DTFS waz DO dfaaadiiadnaumInaaa

A & @ o o ..
QﬂL‘WNTu (Table 3) E?(a(ﬂﬂaE]dﬂ‘lJi’]Eld’]%ﬂ’]SﬁﬂH’]‘UE]dﬁ’]f_m,m( LR ATWS (2559) LR Leelasiri et al.
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q

{ . { & ' ! { @ < 4
(2006) fivwi1 lauunaaaagnasowsniian DTFS uaz DO g9nd1 lauufinaaagninuainaiuaiy 49
ondunannan lanuniasaagnassusndaaigidulalidun uaziimigyiieiminnainaanann
lusmendianudasniswasaw lltlunsiesuidulawasnislvnandaiiwaunn (Lucy, 2001;

Punyapornwithaya and Teepatimakorn, 2004)

Table 3 Least square mean and standard error for first service conception rate (FSC; %), number
of service per conception (NSPC; times), day to first service (DFS; days) and day open

(DO; days) by lactation number (Lact)

Lactation number FSC (%) NSPC (times) DFS (days) DO (days)

Lact 1 0.33 £ 0.02 259 + 0.10 104.28 + 2.06°  196.52 + 5.92°
Lact 2 0.39 + 0.02 2.49 £ 0.07 101.44 + 1.60°  189.58 + 4.44°
Lact 3 0.41 £ 0.03 243 +0.14 93.89 + 2.66" 169.87 + 7.38°
Lact 4 0.47 + 0.06 2.33+0.23 87.55 + 4.33%  165.61 = 6.99°
Lact 5 0.49 £ 0.09 217 £ 0.36 80.06 + 6.81° 152.23 + 9.13°

p - value p=0.39 p=0.93 p =0.03 p =0.04

ab.¢ | east square mean with the same superscripts letters within row differ significantly at p
< 0.05

#1930 FSC uaz NSPC fauu3n mwmmﬂ@"}wadém”umiﬂaaﬂgnazvlsjﬁﬁﬂ%wa@iamm
FuulsvessnsmzaInaatfitudda (p > 0.05) finw wdilaRasandadsuuuiawaasi
Uszanmleasugaslu Table 3 wuin FSC Sumwaldumdndn ialanuiidrsunisasaafinud
Tuamef NSPC Sumrlfiuansd 8aansadnunIsANENwad 1505 LaLa325704 (2554) lugnuaa
TaawlastW3iTum 75% (Thai Milking Zebu; TMZ) inauinmnszaumuidaaluiionyd 2 Awuns

4 o @ a X
NARIVDI NSPC Lﬁaiﬂuwﬁﬂ’l@lﬂﬂ’ﬁﬂﬂa@gﬂL‘WﬂJT%

Sﬂ%wamaamqtﬁaﬂaaﬂgn

%

mqLﬁa"L@TﬂaaﬂgﬂﬁLmﬂ@mﬁ'uﬁﬁﬂ%wa@iammﬁmmsmaa DTFS uaz DO atnilnadan

. 2 x4 ; o X
(p < 0.05) lauwudn launazil DTFS uaz DO Andu Lalauuiiangiiionnangniindu (Table 2)
aa@ﬂa”adﬁ'mwmmé’nwm:mﬂwaugsniw”ufmaﬂﬂuuwyuﬂaaavl,@]ﬁmaaﬂi:mﬂvlmﬂ NILIU
. e - - o X .
uwa lkun SN NAuYa9 DTFS waz DO LﬁaiﬂuwﬁmqLﬁaﬂaaﬂgﬂqumu (RO UA wazAne, 2559)
r=|

wae lawnaidulufianiadeinunansdnunvas Zavadilova and Stipkova (2013) Awudn Lialanuil

4 a & A & X A & d .
quﬁaﬂaa@gmwwu 924 DTFS uaz DO WWNI% NIBNILWNUUUas DTFS waz DO LﬁaLLﬂJIﬂﬁﬂ’m

o

[

a & & A ' a L & o o A o
Windu eradunaniann Weaniladenguinduiinazdszaudynidr ulsan1sszuufunug
mmLﬂ%'ﬂ@mnmﬂﬁmawﬁmﬁmuga @1aa@wmm‘"@ﬁﬂﬁ]vl,ﬂNauw"’uﬁﬂtﬂﬂiwmzmﬁmawﬁmﬁmu
§IVDINEAINT (Marti and Funk, 1994)



Journal of Biotechnology in Livestock Production

fFRIUAN L FSC haz NSPC WuiN Sw%wa"uaamﬂqLﬁaﬂaaﬂgﬂvl,&iﬁwa@iammwvml,ﬂwaa
v % ' i o ° % 1l 4 a 1 > a &% {
ANBULAINE10819A%EE ALY (p > 0.05) adglsiay aRasmdigudsz@ninirnanasn
v . S ; o -
sz laad Table 2 WU FSC A Lbutn Ny Lﬁaiﬂuuﬁmqtﬁaﬂaa@gﬂL‘wwu Ty naeh
v U Q > { AI J
NSPC {uuliiuanas 80aaaadnunI@nsIued aIUMR LasAmte (2559) NWLNISHANTIULad FSC
A P A a & 2 I A Aa
Lwaiﬂuuumqmaﬂaa@gmwmu LASNUNNTAARITAd NSPC S9a712L i haNi1ann Lwaiﬂuummq
A a & a o o A o ' A A o A
\anaaagnLNudL 2AANUADINITNAIINW LN NIIWAI LATITIIN WA NLRT A NRIIA 1T L5
a o ' A = ~ o Aa A Y ° Aa A
NMINAATUNTaLNIN mmﬂmumﬂUﬂuIﬂuummqmaﬂaaﬂgﬂuaU mlﬁ%uummql,uaﬂaaﬂgﬂ
= U s >3 =} 1 va 6 o 6 1 ;:l'd :i %
1IN TATUNAIIT LN IN D aaNalﬂummauysmwquamﬂﬂuuwumqmaﬂaa@gﬂuas

(Punyapornwithaya and Teepatimakorn, 2004)

aNsWazaIAIaInlIznauiIwl
ANuKBLUIIAN8IAUTTNaUN MY (PFAT PPRO Way FP Ratio) lifinansznudaning
Huls1a98ns e FSC NSPC DTFS uaz DO adadingdian (p > 0.05) anuaeainaaFliini
anwhimunzanlunshdasddsznavihuninlfiduaiasdiolumadsdtisanuauysoivuslule
& o o a A v A, o Aa
wunoluwria deznauduanauduirlunisdsziduaniiz: EB dadusinguaniddgynd
Hansznudeansuzanuanystiiuilulauy lasldansazdasddsznaviuadanuuingidi
Wadndrasdlszneushuadudnsaziianuduudsluudazsianags wazdsuulasuly
X A A — PN o ' & 4 A& o & @
ARBALIAN 99 LaLANANNLNBE lunTUTEiuaN e EB dradiadsndsznautinuy 39dndudad
WL wInaTIvaINM ALt uN I wuaaz 1903 AUY (Lovendahl et al., 2010) wanandh 4
WUTN AEnFNANBEIEnINgaaInlsenauiuNnuan: EB Ta9aduvadinsiiun (0 £19 100 T4) &
AFININTI9NA19VBINTTLIAUY (100 §19 200 T1) warlugr9vineveInTIRuy (200 519 305 Tu;
Alphonsus et al., 2015) &3ual# nslddnasddznaviuuiadudiziaanuauysoinuivasla
uwalugrsdurasnmsliun 39lddanuusingn

Table 4 Regression coefficient and standard error of milk composition (PFAT, PPRO, and FP Ratio)
for first service conception rate (FSC; %), number of service per conception (NSPC; times),

day to first service (DFS; days) and day open (DO; days)

Traits PFAT PPRO FP Ratio
FSC (%) -0.11 £ 0.24 0.04 + 0.30 -0.32 £ 0.71
(p = 0.66) (p = 0.88) (p = 0.88)
NSPC (times) 0.54 + 1.03 -0.21£1.30 1.63 £ 3.03
(p = 0.60) (p = 0.87) (p = 0.59)
DFS (days) 18.44 £ 19.65 - 22.06 + 24.59 51.47 + 57.60
(p = 0.34) (p = 0.37) (p = 0.37)
DO (days) 9.71+5511  -43.11+69.18 40.52 + 161.22
(p = 0.86) (p = 0.53) (p = 0.80)
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Impact of Interaction between Genetic and Environmental Effects on Milk Production of

Holstein Friesian Crossbred Dairy Cattle in Western Part of Thailand

Somsak Prempree' Roengwut Worawut?

Abstract

Pedigree and phenotypic records of 3,110 cows that had first calving between 2000 to 2016 in 428 farm
located in western part of Thailand were tested the interaction effect of genetic and environmental factors on
accumulated 305 day milk yields (M305). Contemporary groups were define as herd-year-season of calving
subclass and they were connected through common sire. M305 that present in different topography or group of
farm management are assumed to be different. The topography were classified as Flat Plain (FP), Piedmont (PM),
and Coastal Pain (CP). For farm management were define as Free-Stall (FS) and Tie-Stall (TS). The multiple-
traits sire model considered regression on age of calving, breed groups and regression on heterosis as fixed effect,
and the random effects were contemporary group subclasses, sire, and residual effect. Variance components were
estimated using Al-REML procedure and then effect between genetic and environment was assumed if genetic
correlation estimates were less than 0.85. Spearman’s rank correlation coefficients were estimated between sire
rankings. If the rank correlation value equal to or higher than 0.70, the interaction had effect on EBV scaling,
otherwise it has effect re-ranking. Heritability of M305 were differed among three topography (ranged from 0.003
+ 0.001 in CP to 0.195+ 0.034 in FP) and farm management (ranged from 0.090 + 0.041 for FS to 0.136+ 0.060
for TS). Genetic correlation estimates ranged from - 0.99 (FP-CP) to 0.99 (PM-CP) for topography and 0.19 (FS-
TS) for farm management. The existence of interaction between genetic and environmental effects was found in
both changing EBV scale and rank of sires. These results imply the need to evaluate and consider sire for their

genetic ability (EBV) in the particular environments they were used

Keywords: dairy cattle, interaction effect between genetic and environment, milk production, Thailand
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Table 2 Genetic variance (Varg), contemporary group variance (Vary), residual variance (Var,)
and heritability (h?) for M305 in the clusters of topography and farm management in

western part of Thailand

Topography Farm management
FP PM CP FS TS

38,560.50 21,949.25 782.94 50,7000.00 163,200.00
Ve (6,344.66) (9,664.03) (0.00) (23,660.00) (72,750.00)
304,194.00 714,772.50 621,763.00 337,985.00 577,416.00
Vare (26,590.29) (79,022.81) (96,472.02) (25,073.07) (55,897.00)
447,677.50 362,760.50 410,332.00 219,948.00 580,627.00
Varies (17,272.22) (27,217.95) (42,676.22) (10,225.38) (28,901.29)

, 0.195 0.080 0.003 0.090 0.136

" (0.034) (0.038) (0.001) (0.041) (0.060)
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Table 3 Genetic correlation (ry) and Spearman’s rank-order correlation coefficient (rs) for M305

among the clusters of topography and farm management in western part of Thailand

Topography Farm management
FP-PM FP-CP PM-CP FS-TS
g 0.81 - 0.99 0.99 0.19
(0.37) (0.00) (0.00) (0.38)
I 0.65 -0.64 -0.12 0.22
(p < 0.01) (p < 0.01) (p = 0.44) (p = 0.05)
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SIRE EBV FOR M305 SIRE EBV FOR M305

Flat Plain = Piedmont Coastal Plain Free_Stall = Tie_Stall

Figure 1 EBV for M305 of top 20 sires in the clusters of topography (a) and farm management (b)

in western part of Thailand
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Figure 2 Ranking of top 20 sires for M305 in the clusters of topography (a) and farm management

(b) in western part of Thailand
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Genetic Trend for Milk Yield and Milk Composition of Holstein Friesian Crossbred Dairy Cattle in Western

Part of Thailand

Roengwut Worawut ' Somsak Prempree 2

Abstract

Heritability and genetic correlation for milk production and milk composition were estimated using
accumulated data of 305 days milk yields (M305), milk fat percentage (PFAT), milk protein percentage (PPRO),
and total solid percentage (PTS) from 3,110 Holstein Friesian crossbred cows that calved and milked between
2000 to 2016 in 428 farms located in western part of Thailand. The multiple- traits animal model with repeated
traits considered contemporary group (herd-year-season of calving), lactation number, regression on calving age,
breed groups, and regression on heterosis as fixed effects and the random effects were animal, permanent
environment and residual. Variance components were estimated using AI-REML procedure. Heritability estimates
for M305, PFAT, PPRO, PSNF and PTS were 0.129, 0.041, 0.102, and 0.079, respectively. Genetic correlation
among milk yield and milk composition traits ranged from - 0.159 (M305-PSNF) to - 0.384 (M305-PFAT) and
range from 0.495 (PFAT-PPRO) to 0.989 (PFAT-PTS) among milk composition traits. Genetic trend for M305 was
7.61 kg per year and genetic trend for milk composition were all nearly zero. Breeding program that base on
outstanding in milk production dairy cattle will effect on milk composition. The selection index is recommended to
be used for sire and dam selection to optimize genetic gain for multiple traits selection in western Thailand dairy

cattle genetic improvement.

Key words : Holstein freesian crossbred, Genatic trend, Milk yield, Milk composition
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Table 1 Descriptive statistics for M305, PFAT, PPRO, and PTS of Holstein Friesian crossbred cows in western
part of Thailand

Traits No. Cows No. Records Mean + SD Min Max
M305 (kg) 3,110 6,929 3,892.24 + 966.36 1,037.56 7,697.05
PFAT (%) 3,090 6,876 3.55 + 0.64 1.51 5.99
PPRO (%) 3,103 6,905 3.12 £ 0.25 2.51 4.00
PTS (%) 3,109 6,882 11.96 £ 0.76 9.60 14.38
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- ' { 4 A A =5
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udszmnslanudng (0.15 A9 0.60 §n3U PFAT, 0.15 ©19 0.79 #1150 PPRO, Wag 0.26 f19 0.58
fATU PTS; ﬂi&lﬂ@j‘lﬁ'@’f, 2559; Gacula Jr. et al., 1968; Gaunt et al., 1968; Castillo-Juareza et al.,
2002; Chongkasikit et al., 2002; Koonawootrittriron et al., 2009) NIHLHDIINAD AT w”uqﬂssu
o o o d' o =3 eqj p?{/d 1 [ = [ :, 5 = 1 d‘» v &
mm‘unnaﬂHmzﬂmmiﬂﬂmlumauum‘lmmuﬂ’mﬂma AUDITLAUF ANBUSAINAIIT LA LAY
fedasuzasnMuHnulInIRugnTInddiasniianudunlsrasdnsuznlsinguadlaus

6 1A d' dfl’ ni [ é [ % A -
Qﬂwaﬂaaa%uvxluwuluwuwmmmmn geanadunaranuwiniinmInaanuazysuly
wWugvaansaing izlianudmdyiunadndiuaaniaiiuudunan daualiWeWusngn
ianlflszlomfluvhiusulngidunenusndenudidudunslinantaii v dlduailauulu

S P Qs v A %
wumaumwwmmsnmawuﬁqmwmﬂﬂam NN



[ 6

M58 MALULATTININANSHARUAER )

q

Table 2 Heritability (diagonal) and genetic correlation (above diagonal) of M305, PFAT, PPRO,

and PTS of Holstein Friesian crossbred cows in western part of Thailand

Traits M305 PFAT PPRO PTS
M305 0.129 -0.384 - 0.369 -0.219
PFAT 0.041 0.495 0.989
PPRO 0.102 0.932
PTS 0.079

ANANENNUTININUTNTINERTUAN B U M305 (Table 2) denandunusluiBiauiuansus
PFAT (-0.384), PPRO (- 0.369), Uaz PTS (- 0.219) lag3zauaadmandunuinanugnIsndini
snwoUSunmnanaainny (M305) TUassUsznausiiug (PFAT, PPRO, uaz PTS) 39nm3ansn
ﬂ%ﬁﬁ@hagimzﬁuﬂmﬂma waedanlndifanuaangunusanenwliludszmnslonning (-
0.17 9149 - 0.54; Gaunt et al., 1968; Moya et al., 1985; Chauhan and Hayes, 1991; Castillo-Juareza
etal, 2002) Tz Aan®Hme PFAT Anandunusluifiuaintusnems PPRO (0.495), uas PTS
(0.989) LTWLABINUANERFNNHEF NI UANHIE PPRO AUSNHME PTS (0.932) G93AUTa967
a%é’ww"’ufﬁm%’uﬁ'ﬂwm:aaﬁﬂs:ﬂauﬁmmLwiazé'ﬂmm:ﬁmagﬂmzﬁ'uﬁga wazfdrlnaiAsanuen
suannsATonuliluwdszmnslauudug (0.63 £19 0.95; Moya et al., 1985; Chauhan and Hayes,
1991; Castillo-Juareza et al., 2002)
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Genetic Trend for PFAT

Genetic Trend for M305
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Figure 1 Genetic trend for M305 (a), PFAT (b), PPRO (c), and PTS (d) of Holstein Friesian

crossbred cows in western part of Thailand
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In vitro embryo production by lower than 40% motility frozen Red American Brahman semen

Malee Apimeteetumrong" Anone Thuangsanthia’ Sarawut Chayprasart’ Narong Liengchareon®

Abstract

The aim of this study was to evaluate the efficacy of lower than 40% motility frozen Red American
Brahman (RAB) semen on embryo production following insemination in vitro with oocytes collected from live
American Brahman donors by ovum pick up. Frozen semen samples from two RAB bulls (RAB 280 and RAB 102)
with low (5-35%) motility, produced by Cattle Semen Production Center Inthanon Royal Project, were used in this
study. Sperm quality parameters such as sperm motility, concentration, viability and acrosomal status were
evaluated before and after sperm processing (swim-up) for in vitro fertilization (IVF). Embryos were cultured for 7-
8 days and recorded the development until reached blastocyst stage. Differences were analyzed by SPSS. Data
were expressed as % means * S.E., before and after swim-up. For RAB 280 bull, the swim-up treatment
significantly improved (P < 0.05) the proportions of motility (26.76 + 2.18 % vs 47.65 £ 1.97 %, before and after
swim-up) and live spermatozoa (31.45 £ 3.24 % vs 64.34 £ 3.26 %, before and after swim-up). The percentages
of membrane integrity (26.87 £ 1.65 % vs 32.41 £ 1.99 %) and normal intacted acrosome (27.66 + 1.37 % vs
41.82 + 2.47 %) were not significantly different after swim-up (P>0.05).After IVF, 24 blastocyst embryos were
produced with this bull semen (12 replicates). For RAB 102 bull, the swim-up treatment increased but there was
no significant difference in the proportions of all sperm quality parameters tested (20.00 £ 5.77 % vs 36.67 + 3.33
% motility,21.72 + 3.11% vs 44.05 + 5.25 % live spermatozoa, 27.11 + 2.01% vs 34.89 + 5.79 % membrane
integrity and 25.83 £ 2.13 % vs 32.22 + 2.22% normal intacted acrosome), for before and after swim-up treatment.
No cleaved and blastocyst embryo was produced from 3 experiments, due to contamination occurred during
insemination process. Results from this study indicate that frozen Red American Brahman (RAB) semen with lower

than 40% motility can produced blastocyst-stage embryos in vitro.

Keywords: in vitro fertilization, bull, frozen semen, embryos
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NMIUNA[BIVDY Somfai et al. (2002)NNENIT swim-up Bugala vildla % Live sperm 371N
46% \Ju 69% naiaIoudregdiedJausuanimoiduiuaeundaylunszuiunisndadidan
U a a a 1 1 s s a é 1 1
AT fauinonieme Nz iNadoan B UL N EAWLAZA AN INTBIA1DE] Faganaca bl
saTMILLIauazMIesyiNzszuaaladad (Samardzija et al., 2006)
=S a a a [ 1 U ad a a 1 ‘V? f_q{/ 1 =3
nansAnwszaniniwlunisndaalsandre3sl fausuwansranelaslsingausuds
6 o Aa e '; 1 a a o & A
lausAdwuadnanaLay RAB 280 waz RAB 102 il motility §nni1 40% i fausnulalaladfians
~ 1 > 1 1 ~ 6 6 s U
LAUNN NI TaIAR0a WU aunsnsAulala ldainlaudiiuin a3y 364 luannmIsnaaay 37
nq: gl/ Gq: Gq: o a Aa v Z’ d? ] o 6 U
avanumstwianluaianasas 5 a3 NIl Jaueethiionnwanus RAB 280 uazle
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Table 1 The proportion of different sperm characters before and after swim-up treatments

Bull no. RAB 280

Sperm characters (%) mean before + S.E. mean after £ S.E P-value n
Motility 26.76 + 2.18 47.65 + 1.97 0.003** 17
Live 3145+ 3.24 64.34 + 3.26 0.031* 14
Host 26.87 + 1.65 3241+ 1.99 0.908 15
Normal

27.66 = 1.37 41.82 +2.47 0.806 15

Intacted acrosome

Bull no. RAB 102

Sperm characters (%) mean before + S.E. mean after + S.E P-value n
Motility 20.00 = 5.77 36.67 + 3.33 0.333 3
Live 21.72 + 3.11 44.05 £ 5.25 0.056 3
Host 2711 £ 2.01 34.89 £ 5.79 0.876 3
Normal

2583 + 2.13 32.22 +2.22 0.902 3

Intacted acrosome

Data were expressed as meanszS.E., **, * means in the same row differ significantly (** P< 0.005, * P< 0.05)
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Effect of Synchronized ovulation Using Progesterone with PGF,oq and GnRH or hCG

After fixed time Al on pregnancy rate in crossbred Thai-native beef cattle.

Pakornkiert Mola" Naronkoen Kasemsuk"

Abstracts

The objectives of this study were to determine effect of synchronization of ovulation and artificial
insemination (TAI) at 48 hour using Progesterone with PGF,q and GnRH or hCG in 30 crossbred Thai-native beef
heifers (15-24 months of age). The heifers were divided into 3 groups: Group 1 (Control): CIDR®+PGF,q 10
heifers; Group 2 (GnRh): CIDR®+PGF,q+GnRH 10 heifers; and Group 3 (hCG): CIDR®+PGF,q+hCG 10 heifers.
The heifers treated with progesterone insert vaginal 14 days, subsequently given PGF,q at progesterone removal
on and distill water or GhnRH or hCG concurrent with fixed time artificial insemination (TAI) to synchronize ovulation
48 h later PGF,q injectation. The detection of pregnant heifer was confirmed by rectal palpation 90 d after Al. The
results showed that pregnancy rate and conception rate in group 1, 2 and group 3 were as 20, 40 and 40%
respectively. The pregnancy rate of group 2 and group 3 were significantly greater than group 1 (40%, 40% vs
20%; P<0.05). However, the pregnancy rate were not significantly different between group 2 and group3 (P>0.05).
Thus, the results indicate that the synchronization of ovulation protocol using Progesterone with PGF,q and GnRH

or hCG improved the pregnancy rate in crossbred Thai-native beef cattle.

Keywords: synchronization, progesterone, beef cattle, Thailand

Registered No. : 61(2)-0208-070
" Ubonratchathani Artificial Insemination and Biotechnology Research Center, Maung District Ubon Province,

Thailand 34000
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lunmnasasitldamifanlagnuanuriin-wuwdesnadisanodon 50 wasidud Akmn1g
A =) Qi 6 A 1 6Aa v =) aA =
funzdoudszi@ nwhiueietegudissmnauiiisuuszinaluladiinmwguansmi nsude
§07 niznTInNBaIuazannIol S 30 @7 Ja1y3zning 15-24 1ian intnIzning 280-300
Alandu dazuuuanusuyIniinanie (BCS) agizninsnzuun 2.5-3 anunmiinyliazunusas
Ferguson et al. (1994) \ulawneidofiszuuFunuiUnduaziirsseunadudaadnavs laoldsy

msmaammaugszﬁm E]GN@QﬂLLE\]Z%GVL?i
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® ¥ 1
2. N1sNUAIag1ILRan

WAUAatNRaaluiui 14 (FuNnaa Progesterone 8an) WazInil 25 BAINIHENLALY LiNa
a 6 % U Aad ad
SlaTzvanututwaaslanlUsiasinalsulunatranilasds ELISA @a1835n13289 Crane et al.

(2006) LazaTIIReATIMIINENAAIINLUTARINNTN wazaTranmInauNdusavadlasiuels

3. N3IIBABNIINARDILALIDANUWBWBNIINARDI

1. lFunwnInasasuuy Completely randomized design (CRD) udvaanidw 3 ﬂéj&lﬁ] 8z 10

%

Qs g
PR

%

mgﬂmwﬁ 1

m;mﬁ' 1 mamitgainmadugalasldlusamnalsugiasziuuusalan (Eazi-BreedTM
CIDR®, Pfizer, NY, USA) santoinaaamwin 14 % uazluiudl 14 nan CIDR® aan wasiia PGFyq
10 mg/éa aniudn 48 T laalvnmsnandioy uazdaringu 2.5 cc.

ﬂﬁjuﬁ' 2 mawitgrihmaingalasldldsemnalsudnanziuuudalan (Eazi-BreedTM
CIDR®, Pfizer, NY, USA) #aatasnaanuin 14 34 uazluindl 14 naa CIDR® aan uazia PGFaq
10 mg/e 3nsinan 48 Talualrinmnauiion uazdagoslun GnRH 0.25 mg/ea

miu'ﬁ' 3 mawmberimadudalagltlysesnalsudanarneiuuudalan (Eazi-BreedTM
CIDR®, Pfizer, NY, USA) saatasnnanuin 14 3% uazluindl 14 nae CIDR® aan uazia PGFaq

10 mg/d nudn 48 T luslAvinmInauAon uaziiagaslaw hCG 1,500 iu/en

Group 1 (Control)

CIDR removal

and PGF.q imection (10 mg) Fixad—tims Ale Distiled woter

Blood test l l
| d1 CIDR inserted di14 IEI15
e a4 >« A8 b —— )

Group 2 (GnRH)

CIDE remova

and PGF,q injection {10 mg)

Fixed-time Al+GnRH 0.25 mg

Blood test l
l did

| d1 CIDR inserted ||:I16
|

I*l— 14 d >« 48 hr, ————»
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Group 3 (hCG)
CIDR removal

and PGF,g inmection (10 mg)

Fied-time Al + hCG 1,530 iu

Blood test l l
o CIDR inserted d14 (16
e 14d > 48 hr. ——!

Fig.1 synchronization of estrus and ovulation and fixed time-Al protocol in crossbred Thai-native beef cattle.

2. FNNNTATIANTITAINDIIUN 90 KAIINNAIIHFULNBNGILNITRIIATIIARINIUNINANG
win? 90 T4 wazlFiATa988031919UATU HS-2000 (HONDA ELECTRONICS, Japan) 102140 7.5

%

MHz WazfN I MaAIINNININAALAZAINT a0

9@3IININFNAA (Conception rate) = Fwulan ldnausa X 100

ﬁi’ﬁmﬂﬂﬁ'ﬂ%mﬁgﬂwauﬁuf

v
o @

903IN13097184 (Pregnancy rate) = Fuwulafnairiag X 100

ﬁ‘im’miﬂﬁmmﬁgﬂwauw”uﬁf

4. MINANLATDYANFDA
°1Ta%lasl,un’]ﬁﬁ'mﬂizl,nm]”aga@imﬁao (continuous data) lalA #AHNAL (body weight) LA
snwANENYIalaITanala (body condition score) TanfivizauaMuTnTuaszatluullsias
Walsn (P4) FLasneiauudsUsiuuuy (Analysis of variance; ANOVA) lasld Proc. GLM uwas
a A \ | A o AN o aa , . A (%
Wisuifisuanauandrszasdnaisvastoyadila las3T Duncan’s multiple range test 13zaLAY
‘e 95 % dautayadiuunidszian (categorical data) ldun daTnInaNGa 603 IN1IAITTa

WU IATITANNIRERA L83T Proc. CATMOD wag Chi-square test

HANIINARBINAZIITOE
AR UATAIBTILLIBNIATIIN
=2 A o ' = ° %
lunsénsmamteaiinisenlyussnaufivusuuiinuaiiarlasnisls Progesterone

T0uNU PGF20L a2 GnRH %3a hCG 1uIﬂ§ﬂwauﬁuLﬁaa"Lmﬁfu AAUNINARDI LA MAAZULUUFNTN
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289319M8 1@ (body condition score; BCS) launslgainaannszauazuui 1 59 5 lagazuun 1 4
\ A P ' Ao

FNNTHMETNBUNNLALAZLBY 5 FXNIWI9NENEIUNN (Ferguson et al.,,1994) lagazuuuvas

FAIWINBVBILA ﬂ@juﬁ 1 (control) N§¥ 2 (GnRh) LLazmjuﬁ 3 (hCG) LHaL3UNIINARBIRNIN

s19meaadla nudn Jaadslluanaenuniegd@ 2.76£0.07 2.98+0.06 Lz 2.85+0.06 ANNS1AL

(P>0.05) dawtinniinaladsvaslalaisudunImasadinny 173.50£3.22 177+2.47 uas 174+4.75

MNEAL (P>0.05) @9 Table 1

Table 1 Show pregnancy rate from synchronization of estrus and ovulation and fixed time-Al protocol in

crossbred Thai-native beef cattle.

Group1 Group2 Group3
ltem P-value
(n=10) (n=10) (n=10)
Shape score (kg) 2.76+0.07 2.98+0.06 2.85+0.06 0.53
Initial weight (BSC) 173.50+3.22 177.00+2.47 174.0014.75 0.54
Rate of Al (%) 30 (3/10)° 60 (6/10)* 50 (5/10)7 0.04
Pregnancy rate (%) 20 (2/10)° 40(4/10)® 40 (4/10)? 0.02

b Different characters in the same row, This is statistically significant (P<0.05)

msbrazuwwiamalaidunisUssiiwnisdanfiszausainadanunienmealanuszay 13l
gﬂmaavlmﬁ'u LLa:ﬂﬁmLﬁaiwﬂﬂ‘i:l,ﬁumﬂagmm 9 PN sazan lNBNANBaNFNNUSAUNTIARES
a 6 o ‘__q{/ uqa' ‘ﬂl =1 = a a v s 1l U d'
NamLLa:mmawgsmwuﬂumﬂamiﬂuumaIﬂLWﬂmmwmsmitymﬂ@mgawgwm'gmaum:
Naww”uﬁﬁ]:ﬁadﬁmﬂﬁﬂumuamwinm ala (Body condition score, BCS) tWaiduaiiaaiy

& ' A ' A o ' ' & o & a '
auyIiredInIme Luaaﬁl’mamwmmﬂﬂmaﬂmzmNfmammawysmwugwaﬂmwmule,mwz
LA AININNINFNAALAZDAIINITAIN DI 1uLLﬂIﬂaﬁaﬁ1ﬁ§ﬂ@°’aLLsﬂ WUINRAINI 9N gaILN Ak
ANUFIAYNIN Lﬁaamml,ﬂﬂﬁﬂ'smm%mgammnmsﬂaa@gﬂ LAENITABUATILIN L lass
U Aﬂl a a = U I o v 1 %] (=1 %] %] 1 L% 1 a
dasmsarmaivalaiyduladnaie unavlvudlenaudusanasnsaadiindiUnd lay Bell et
al. (1990) naaasluudlasindazuuninamevszana 2.5 wuin wilaginlazuuusranedinii
25 rTﬂ@T%’uﬁﬁwé’amug&ﬁauﬂaamzwauﬁ@m’mlu 120 1% LAZAITAININAILA AN laTU a1 IN T

WRIUUNE wazuilagINAdazLunI9NI8@INg 2.5 alasuaivisaudnanauaaaaazdaas

msm”oﬁamé’aﬂaamgﬂLLa”qﬁasm’hLL;JIﬂm’;ﬁﬁﬂzLLum"mmﬂ 2.5 B3aN1ANIN
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Selk et al. (1988) wuinuailandazuuuireme 2.5 nIaunninan lasulaausnsldiisiwe
WANNFBINTAETHA IREATINTANBY kazdaIINsR9TauMdusaUnfanad N IUseiiinu
inSwavaslnruzmanainsaaiiainmaniwiamalanianagyiisinindinasasea wuh
MATLUUIIINELAAART 1 ATLWUITHNABATINTHENAARART 21 LUaSITUA BazNLINTNAZLUY
1 1 ] A =3 1 o 6 1 1 | [ & 1 A
Fmeaaatatvdaiiiasanistnguannuiuilaaia liusasnadudaias asiuazuuuimen

A 1 Aa A A o ] A 1 s A
wnnzanfigavawilafifinaddansiunutzesuilaninfiganivadluszay 2.5-3.0 luamefinu
NAABIU89 Moreira et al. (2000) ¥hnsAnwnavasamwuasiImudadsz@nniwlunsfunusiu

AaA a A A o & . . A ~
lanundnsnauifisy taldldsunsunmsnbariinsidusavazanly lasinsnaufisuuuy
Mwuaiaf 48 $alus lanudwan 94 62 uviadu 2 ngu languusnd BCS asnin 2.5 azuuu
o ! oA a , = . . Aa
(szuunsldnzuns 1-5) drulangun 2 § BCS a1nndn 2.5 azuuu wan1sdnswudi langudd
BCS #aunin 2.5 Azl J8031N1IAA (conception rate) NANITATIINURIINNNFULNLN 27 %

o a

WAL 18.146.1 tasidud ﬁaﬂﬂdﬂﬂmjuﬁﬁ BCS 31NN 2.5 AT NUAAINNINFNAALYAY
33.8+4.5 1WasLdud (P<0.05) #I%8AITINNTAINGY (pregnancy rate) HadannHaNLiay 45 ulula
ﬂa;wﬁﬁ BCS #agnin 2.5 Azt JA1Lviny 11.145.4 tasidua ﬁaﬂﬂdﬂﬂmjmﬁﬁ BCS 111N

> < (3

2.5 AU NTBATNNITAINBIYINNY 25.6+4.1 1WasiFud (P<0.05) TINNNUNAKaIUaI Moreira et
v & 1 6 1 Aaa a A L 6 a o %
al. (2000) LLamMmmmmwmmaugimmacmcmm 11amwas:uuauwuﬁqmaﬂﬂmew il
RINAADDATININRNAALAZEATINIAINDIAINGTD AILWIUNIINARDIATIHIaAaLAanlaLNaLT o N
amwm’mauyﬁtﬁmmiwmﬂ BCS ayjszmw 2.5-3.00 Az LNDRANANTENLUDIRATNININNEGE
A o 6
ammmwmamsanwuqmaﬂﬂ
INNANINARBINLINBATINIHINGA (conception rate) NNATABLIUIATAN MABNT
a ° & LA A Y A o
Nﬁ&lmF;l&lLL‘.IJiLlﬂ’TﬁWﬂL’Jﬂ’]l%IﬂL%E]QﬂNﬁ&IW%L&IENVLV]El FIDAIININFNAAVILAATIVFAUAILNNT
navadnaauadla Suduaszauanututwuasgaslanllsiasinalsuiazlisduainsnlagaan

nInaudavaslangufl 1 (control) langufl 2 (GnRh) uazngufl 3 (hCG) HAINMINFNLTBN 25

ot 1 1 a = o ot A 1 ] a ) 01 aa
1% Javinny 30 60 waz 50 tadidua musausiianuuandidagnelinasaunesia (P<0.05)

1
= 3

lagnwudnguf 2 uaz 3 faannisnaudanliuand1aniu (P>0.05) udllarnslsouifisuvesla
oA ) A A ! | oA e a ' A | a
lunguf 2 uaz 3 Aungud 1 Jadunguarvquwudrfidamnnaudaginiingun 1 atnedl
WA EAa (P<0.05) asuaadluansen 1 lunsldaasluwldsasmalsurfiasaaintainaas
A A o & e ) a A o a A
WNaLrRe M URATINALNIRG PGF,q WAz GnRh %138 hCG Lazinuaan lumsnaufaun
48 Tlws Inadannanaudananusnsensvldlanduf 2 (GnRh) uaznguil 3 (hCG) dulanga

% < 6

f1 1 (control) fdas N InaudaIRys 30 Wasidud lanlanguitdinisnaudauinis 70 wasidud
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(3/10) REAARBINUKNANTERIUMBTzAUANNTNTUVBITas IunlUTaainalsu (P4) vasland 7 én
Aa ' ' o A aa A A o o ' = @ A
nflenagizning 0.79-1.15 wiluniw/iaddes laslafinaudaduwin 3 a1 liwsasmadusauaziidn

289 P4 aj3zning 2.35-3.87 wluwnTw/Aaaaas udatnslsnanunisidaasiunlisiasinalsuaia

' o

ROALTNTDINAAATINNULUTUATUAITARLIEINITAN MR N TN RULA N LU LRI A A TEUZIR LANE
Aa A A ° & @ Y A o
MINAURHEING G9ldIunIuniTniersinmadusauazanldsrsaaslunlisiasinalsuriagaad
°zj'a\maa@]mmsnmﬁmﬁﬂﬁuﬂﬂu,ammmnﬂué‘@gamﬂaa@m?aoﬁ'mwmmmaa Bo et al. (2002)
wuInTlTaaslunlUsasinalsuriasaalintadnaaalNaln k1IN I wEa LR A N1 INRNES
&
RIUU
U
&< X Y & o ) v A o o
MNMNINABBI IWATIRNLINBAINNTAIN S (Pregnancy rate) Uadlada lasun1sEwanaae
NNIAIATIVHIUNNNINTARNLLATU 90 YURKINNAINTHRNLNL Y ﬁé’m’]mséf@ﬁawaﬂﬂmjuﬁ
1 ngu 2 uaz 3 devany 20 WS Fua 40 1Ua3LTwa way 40 tUaTLTUa aNNE1aU LeLlile

wWisuifisulangud 2 Aulangui 3 wudlidannisasviasliuanedraiu (40 wWasidud (P>0.05)

a

\ = A o a a i oA o : g . o !
amﬂvliﬂmwLsJammiLUiEJ‘lJmm_lIﬂﬂqsm 2 Y 3 ﬂUIﬂﬂQﬂJ‘Y] 1 sﬁﬂLﬂuﬂ@‘Nﬂ?UﬂNﬂaUWU'ﬂqiﬂ

@
o o o

ngudl 2 uaz 3 ddannsasiasfiganiingun 1 addipdaynieaid (P<0.05) Salnaidnsny

72

m3dAnelay Lamb et al. (2006) lulatilag 1wy ineannIairiadannsls CIDR-PG GnRH 1u

A o

ﬂ’]iL%ﬁEl’)ﬁ’m’ﬁLﬂ%é’@LLﬂzﬂ’]i@mvlfle(ﬂElﬂ’]‘iN'ﬁ&lLV]EJ&ILL‘iJ‘iJﬂ’]%%@L’Jﬂ’]ﬁ 48 %’QING Jauvinnuaw

]
=

NARBIVEd Bartolome et al. (2005) 7 49 1UasiFud (3N 27 RRININFNLALN) Wae 44.4 1asidud

v
o %

(TUN 55 RRINITNEULALN) WA LN UNaaadnssiionsnnsasnasndninlununasasves auss
WRZATHE (2551) MWN1TAIANNRNN U BINITAINBILAZNNT LT Progesterone 338N PGFaq WaE

GnRH RILATIEW GnRH 5370916130 hCG Iulalia g mInuINdausuN S NS WI U AINITAI

v
o

riaslungulaga (p<0.05) Nin1slfzaslun GnRH sTsumAlinIaIriassiuIm 24 1NNInae 29
dfaidu 82.76 wWasidud vainguuazluudlanguninsldaaslun heG finmiasriasduan 12 6

I~ 04 ' '

IMNNIRNA 14 a1aaLiln 85.71 LilasiTnd maamjwLﬁmﬂ%'ﬂumﬂunumummm uaagnglyAaulu

9 bl

(7 (7
va o @

ANILE3NEIY GnRh %38 hCG lunsnanasnsinglrunilvdsnsin1sesesdininnisldiies
Progesterone YI4NU PGF,q &9 Navanukraw etal (2010) IﬁL%@qlNa’hmiﬂszqnﬁ?ﬁmsmﬁmﬁwms
anlalagnsiasugaslun GnRh w3e hCG ludEn1s Ovsynch wasMINENL BN Aaa19 CL 1
\Andln (accessory CL) tias1man CL iinduannududuasaoslan Progesterone (P4) ALANdu
TwSudt 12 ManssnsuaufisuszauanuTutuasaaslun P4 ﬁgaifudawa@iaamwwmﬁamaa

mgﬂLm:n’ﬁw‘“@ummwaaLawu%Ialui'uﬁ 13-16 VBINNIAIN DI
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lunnasasassilaltlandrssaunisduwaaind lagszauanuitutuaasaaslunllsag

walsuluwarsanlanasainniinau CIDR® 1nTainnan Uazia PGF,q lulanguf 12 uazngud
3 wuinddaferinny 0.75+0.45 0.67+0.0.48 WAz 0.58+0.43 W LUNTW/ARAAAT AURIAL (LIA
A A ' o aa A v o o o =
1w Table 2) Talaifianauandrsnunsada (P>0.05) lasfitisanuiduduves P4 luszaudgads
gagavaslangui 12 uazngui 3 i1y 0.32-1.73 0.22-1.73 uaz 0.22-1.43 wilun3w/iiaddas
lasenadovad P4 vailans 3 R agluszd’u@ﬁw (P4 52U KansisaNUTNT UV P4 NdnIn
“ A aa o A o . o ' A
1 W lunsw/Aafans Iwiun 14 %¥8931NNN1508% CIDR® INNTIARDA WaTia PGF,q A9Na17 o9
dunsfuduiilens 3 ngu daunnagluszoziduda (estrus) landullanungujfinaafisszeay
Pangsluszuunywisulafialafaniinadansdud (negative feedback) mnasgailuulnuilaln
IAUF (GnRh) ndavldanes (Senger,1997) Uaz32aL P4 Nanadand1nii 1 wlunsw/ladaas
1 1 o a 6 Q/ 6 [ s 1
fanadanisyinauvaszasluulnulalnsnud (GnRh) lasaatazuaasnmsidusgauazan ldaruan
& Qq: $ { | Qs a I
(Senger,1997: Gordon,1996) Gslunsnaassnssitlelrlaniisseumsidusgaund (Fresoumadu
@ { [ IS o 4 o ' [ A o o
faLafe 21.12+¢2.51 w)uazisseunmaidusadaiitasnuacniias 2 19380 J9l0annNTaatuAn
6ea o =

=) ey = a 6 =) ] aA
wazRuUIzIaNLd EJ‘WIJEI\‘]IQT“IEJ@]’J °DQGV\|7§NL@]§§J°II']U§I%U’]% EIﬂ’WiNﬁQJLY]UNLL&&LVIQI%IQEI"H')JTWW

PRI @, A o o ' a '
auaT Tl FaduldladinlafdvinniImasasgrnuninisaauswaddagaslunldsiaana 1w

WUURDATINADA Lazaasluw PGF,q baa
e v A v ° v
#aNAINBHLIN ISl U Tz na lsulunaga1wa9lAg g T UaNIIWINIUIIITOL
msidusald lasldszauvessaslunlysiaanalsududl37a (Menchaca and Rubianes, 2001)
Tasindvzauvasaasiuwlisaamnalswl gt dunaa TN 0 waz 7N 1-2 BuwazdIuInaa Ja1aIue
s 1 (% = %% A AaAa ] % 1 &’ 1 %% qq: &’ =1 %
Talule aufiatszanm 1 wilunswiiadaas drasnanazduasay 2-3 T4 nuuazgaluauiszey
gaﬁgﬂlmauLLsﬂmaoaaﬂquﬂsmamaIiu TapazwuanlwiIun 6 LAATTNINATNUAILGAINN 4
AUDIIUN 8 maa@haaﬂwﬂﬂm}amaIatuﬁa”aﬂsTﬁa”mVl,@Taﬁﬂiz@”Ug}aﬁg@lmauLLsﬂﬁfuLﬂﬁﬂuLLﬂm"lﬂ
s 1 & a 9/094/ 1 1 a
mugﬂLqumJaai:@uaaﬂuuiﬂsLaaLwaIiumaaLL@azaam FINALAAILANIANTIT 1 W lwnTY/
= ana 1 > =Y ana qq: 1 { Q v J
Ja8aa7 laudsu1nnin 10 w1 lwniw/Jadaas aﬂﬂuuﬂwaaﬂuuiﬂiLaaLwaimﬁfmvl,mmugaq@
% 1 1 qq: > & I 1 et
lapazdinagaatitunu 7-10 T4 G9agluzg Luteal phase landszaugigavaszailaulisasine
1 1 d‘y 1 A 1 [ a Aaa = 1
T3 aglumau 2-5 01 laoudazsauazdaIninnit 2 wIlunsw/aasaas luaudauinnin 10 wiln

NN/AARANT LATRAIINNUWIZAUVaITIlunlUTIIRINa lIUaz anadIandddIuINat1931aL5 T

'
s A o I v '

{ o A 4 X o VI | @
WA 17-19 UazInN 19-22 ‘ﬁd‘ﬂ%ﬂ%ﬂﬂ’]x‘]i@ﬂ“ﬂa\‘iﬂ"lﬂﬂ%ﬁ@ TINANNININADUDENIN 1 ‘W‘II%ﬂiN/

[}

888®7 (Larson et al., 2006)
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Table 2 Show Progesterone Levels (P4) of in crossbred Thai-native beef cattle.On the 14th and 41st (Day 25

after Al)
Group1 Group?2 Group3
ltem P-value
(Control) (GnRh) (hCG)
P4 (ng/ml) D14 0.75+0.45 (n=10)  0.67+0.48(n=10) 0.58+0.43 (n=10) 0.35
P4 (ng/ml) D41 2.16£2.09 (n=10)  3.46£3.00 (n=10)  3.03+2.81 (n=10) 0.88

P4 (ng/ml) D41 Of pregnancy 0.95+0.36 (n=7) 0.54+0.16 (n=4) 0.65+0.15 (n=5) 0.07
P4 (ng/ml) D41 Of Non- 4.64+1.97 (n=3) 5.41+2.36 (n=6) 5.4212.06 (n=5) 0.48

pregnancy

note: P4 = Progesterone, D14 = Day 14, D41 = Day 41 or Day 25 after Al

TrauaMNNTnasaaslunldsasnalsuluwarzunlaluiun 41 #397%N 25 RAINTINRN
~ oA oA oA a . @

Lﬂﬂuluiﬂﬂqmw 12 uazngun 3 wudrdenaduyiniy 2.1641.98 3.46£3.00 Uaz 3.03+2.81 wln
ot A Aaa o et - n& 1 ' et aa ) ¥ td
ASW/ARRAAT ANEGU (Picture 1) T4 hidanuuandrsnun19aiia (P>0.05) lasdgrannuidiugn
2p9 P4 luszﬁuéﬂqmuﬁagdqmaaIﬂﬂq’uﬁ 12 LLaxﬂq':uﬁ 3 1YINNU 0.58-6.76 0.34-8.57 WAy 0.46-

v
o

8.24 wWlunIW/Aadiny MudaL uazana19Te 2 wui laninawluda (lafinduda) N 3 nga

22

[
a o

Aadovasszau P4 1y 1 wiluniwdadfes luvmenlonsnda (lanldnduda) N9 3 nga

%)

1 dl a 1 a a aAa
ALRRYVDITEAL P4 YNNI 1 u’]I%ﬂilJ/llﬂﬂﬂ@li

[EEN
1

4 A
= 3.5 -
E
W
£ 37
c
o
£ 2.5 -
= m Control
Q 2 -
o
c B GnRH
S
@ 1.5 HCG
e
o
[
80
o
a

o
w
1

D14 D41

Fig.2 Progesterone Concentration level Average (P4) in crossbred Thai-native beef cattle on the 14th and 41st

(Day 25 after Al)
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q

¥ ¥
qzt:lt:lSLQ/Lﬂ:’ = A a

NNRANINasaInIntliRuisnannsndagvasldsunsafife maigailuuwidmeany 2

v

1hafa PGF,q kaz GnRH v lginitoninnisanlduardiiruanianauifsnlulalaoy GnRH §

& A ¥ v s A a A a ' A
sadszmdiNanszguliiimmamvasaduresfifauaziiansan’y uaz PGF.q tNan13ga18vas
corpus luteum (Thatcher et al., 2002) ulUsunsy Ovsynch #¥ihlilauaasanmidusadangnadi
dszunm 20 wasidud 39vh vl Tammeimanauiisunszddannsasriasdanisnautioy

A & & . & P a ' a & o
(PAVAI) LB 37.3 1i/a3LEua L1t (Navanukraw et al., 2004) G9Un@nisan lgaziiadun1onas

91Naa GNRH 1 9u1l3zanme 1.6-2.5 34 (Pursley et al., 1995) uaagnalsianunislelusunsumniteain

' [
v & o (3 a4

mianliflsludiuidmudymdunmmanlifaniaddnnnimaudadi N3 Inskeep (2004)

"l@Twm’]mm@;ﬁm”wﬁﬁalﬁl,ﬁ@ﬂtym@”aﬂdnLﬁaaﬁ]mﬁé'm’m'nmﬂmamﬁéau@iaui’mga (high
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Effects of Equex STM and Concentration of Freezing Goat Semen on Conception Rate

in Thai Native Crossbred Goats in Southern Part of Thailand.

Visid Thongtaeng” Twatchai Pocum? Jatuporn Pongpeng®

Abstract

The objective of this study was to investigate the effect of extender supplement Equex STM and sperm
concentration on conception rate of Thai native crossbred goats raised in the southern part of Thailand. The semen
was collected once a week for 5 consecutive week from two mature bucks (3-4 years). The semen samples were
collected, using artificial vaginal method, on 5 consecutive weeks. The semen quality was assessed based on
sperm motility and concentration. The semen was divided into that the sperm progressive motility, VAP, VSL, and
VCL were greater in extender supplement 4 treatment groups (100 and 150 million sperms/dose with and without
Equex STM supplement) and further performed the frozen semen processing. The frozen semen from each
treatment with the post-thawed motility greater than 40% were used for fixed-time artificial insemination, total 160
does. Before insemination, all does were synchronized estrus. The results showed Equex STM treated group than
those in non-supplement group. The semen concentration level of 100 and 150 million sperms/dose did not affect
the quality of semen (P>0.05). However, the conception rate was upper in extender supplement Equex STM
treated group (47.50%) than those in non-supplement group ( 32.50%). It could be concluded that the
supplementation of Equex STM in semen could increase the quality of semen and conception rate. In addition,
100 and 150 million sperms/dose without Equex STM supplement did not affect the conception rate of Thai native

crossbred goats in the Southern part of Thailand.

Keywords: Concentration, Freezing Goat Semen, Equex STM, Conception rate
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Table 1 Factorial in Randomized Complete Block Design.

Factor1 Egg yolk tris extender Egg yolk tris extender

supplement Equex STM

Factor2 Concentration 100 Concentration 150 Concentration 100 Concentration 150
million sperms/dose million sperms/dose | million sperms/dose million sperms/dose
Block Buck1 Buck2 Buck1 Buck2 Buck1 Buck2 Buck1 Buck2
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1. 8anMaAReunueIagd (motility; %)
2. dannanfeuildd1antivategd (progressive motility; %)
3. anudilumaafeunvatagd (velocity) leiur

- Average path velocity; VAP (um/s) #anafis anuislunisiafeuiiafisainszeznieass

a =
T 1 Judi
- Straight-line velocity; VSL (um/s) nanafid anuiTlunsiadaunifass idunsdruim
A o a 2] Y \ Aa A
nnanitslgsBnganialuunaduaslugisszezion 1 3wd
- Curvilinear velocity; VCL (um/s) wunadaanutTilunisiafewnddlasdunisdiuwiom
v dll ni ai a =
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> A A . . ¥

4. anwwueNIILARBN (kinetic movement) laun

- Amplitude of lateral head displacement; ALH (um) Aaa21an119u848111#WI2890 8§31

CAIISIER
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- Beatcross frequency; BCF (Hz) AaAnuduadn1isodiwiizeddiegd

. § { & o o ! =
- Straightness; STR (%) ﬁammmdlumimﬁauﬁ TIATBITHIINAAINRIUAINNEIIVBINTT
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wingnulaslduiuneninua160 aanauLfisual1035aaar 1 BTaInaaq (Transcervical artificial
insemination) LULAAUALIAN (Fixed time) walunzninyarinnmswaiisnimadusa laolsldsas

LB LTUTAARATaINREA (CIDR® type G, containing 0.3 g progesterone; Pfizer, Animal Health,

a

New Zealand) 4 8 ¢ & @ PGF,q (Cloprostenol250ug/ml; Estrumate®,Intervet International
B.V.,Thailand) 2#1@ 0.5 JadsnTdnnauiiaus: PMSG (2001U/ml; Folligon®,Intervet International
B.V.,Thailand) 111@ 0.75 daasasdndaiieluind 15 naunenzaslun CIDR® luwiudi17 (Figure
1) uasyinmsNauLNey 2 a3 Talasfl 48 ua=72 naInaa CIDR® @105 uazame, 2550) @329N13

v
o o

AINDIRRINRNLNEN 40-45 i'u@Taalm%aaé’amwmaﬁﬁmammi&ya

> Insert CIDR® PGF,g0.5ml  Remove CIDR® 1"AT 27 Al

Do D|15 D17 D19 D20
|

PMLSEG 0.75 ml

Figure 1 Estrous synchronization program in goat.
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mﬁmswzﬁuamﬂwam@h%mmadqmmwmma lagAanzianundsUsiuals Analysis
. a & ] ] a o ad , . Y
of Variance 1LA31ZWANNULANANIVIALARLAILID Duncan’s Multiple Range Test Laza®I1nN13

NENAAFI8NITIATIERAIND (Analysis of Frequency Data)

HANIINARDILAZIDNTOE
Nams"imﬁ:ﬁqmmwﬁﬂL%au,°1i|,|,°ﬁoLszwudﬁﬂaﬁTﬂmim%uLLa:VLma'%umm:mg Equex
STM ﬁ'mz@”ummL°1Tu°i|”wnaaaqﬁ"ﬁiﬁaﬂ%waiwﬁu INITUINANIINARBINATTITLNUINNT
LRINENIRZAY Equex STM LLa:mmLﬁu*’ﬁumaaaqﬁ"l,&iﬁwa@iaé"mwmsmﬁauﬁmaaaq% (P>0.05) W6l

MU IAza1y Equex STM finavhlwaasnnaadeunlddrenih VAP VSL uaz VCL 1040834

A

@hgdﬂdﬁﬂéj&lﬁvlma%uLL@iﬁ'ﬂwm:msmaauﬁ ALH STR uaz LIN laiuandranunisadia (P>0.05)
lurnznifadpvasanuiduiuvataginszauanududu 100 uaz 150 fudadalda duarild
ﬁnL%aLL°15LL°1‘7<1Lwaﬁqmmw"L&iLmﬂ@mﬁ'ummﬁﬁ (P>0.05) (Table 2)
MILEINRITAZANY Equex STM lusihenidaanssuna Lﬂuqmmwﬁ']L%aLLﬁLLﬁoLLW:I@mﬁﬂﬁ
@ { { @ o = 4 { A X A a
gamaadeun lddeni uszanuilunmaafanil VAP VSL uaz VCL 1ANTU Feuaasfisagid
A A oa L A o o A A al v a '
anumuInlunmaafeniladiulurmcndinsdnsmzninienizeagild lasdsziluaind
ALH STR 4&z LIN N luuane19ni aInuwnsiasuasazanty Equex STM utienidaansgnunsngis
= ) ~ o 9/:’ dq' 1 ~ = dg d v
AAAMALFENIEINNIUTUTY (Loskutoff et al., 2010) YilwiiTautudaiiqmun1wdin Sisanaod
NUMBIUVITABFUTATAL (2556) NTIMIANBINTLRINENIAZAY Equex STM 136U 0.5% (V/v)
lwihe3aansziia Egg Yok Tris wulaunintisiugunwigaugudiunznmeanaiazas lda
7139 §2aAd89NY Anakkul et al. (2010) WUINTMILETUENTAZANY Equex STM AszaUANULTUTH 1%
Twihedaavaaninmoivdanmiseaasegiunslugg 2 Taluanenainiazas wanani
a 2’ A v 6 A dll ~ [ AI 3’ dql' 1 3
MILEINENIazans Equex STM lwihenilavsludadziiadu Amansnsisidugmniwinisautuds
Ui z 1 L =) ) { Q v v : g L { >
I@UutwiU anflgu gny Nszauaututy 1.5% (Graham and Crabo, 1972) Hidaguafiszay
ANNLTNT 0.5% (Rota et al., 1997) 1intTalafiszalnnududu 0.375 % (Underwood et al., 2009)

LAzt uNAnaINszaUANULTNTY 0.5% (Devit et al., 2000)
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Table 2 Post-thawed sperm quality parameters were examined by CASA.

parameter Egg yolk tris extender Egg yolk trisextender supplement
Equex STM
100x10° 150x10° 100x10° 150x10°
(sperms/dose) (sperms/dose) (sperms/dose) (sperms/dose)
Motility (%) 77.57+11.80 79.11+4.74 91.50+4.43 94.87+3.30
Progressive motility (%) 17.97°+0.35 14.63%+3.67 50.78°£9.30 53.83°+8.77
Velocity movement
VAP (um/s) 15.58+2.99 20.15°+2.07 32.83%+3.35 37.50°+3.98
VSL (um/s) 7.85%2 .57 14.31%°+1.73 24.73%+3.95 28.45°+3.34
VCL (um/s) 37.64°+4.07 44.50%+20.04 59.28%°+5.68 69.64°+5.12
Kinetic movement
ALH (um) 3.21+1.57 2.53+0.25 3.78+0.36 3.64+0.34
BCF (Hz) 66.29°+23.91 32.27°+2.82 29.37°+2.41 26.13"+0.82
STR (%) 70.84+11.46 70.37+3.87 69.24+4.49 71.73+2.50
LIN (%) 46.8115.12 40.274£3.22 40.97+4.47 39.41+2.76

¢ Different superscripts within the same row demonstrate significant differences (P<0.05)

Table 3 Conception rate from Artificial Insemination in Goat.

parameter Egg yolk tris extender Egg yolk tris extender
Supplement Equex STM
100x10° 150x10° 100x10° 150x10°
(sperms/dose) (sperms/dose) (sperms/dose) (sperms/dose)
Goat (n) 40 40 40 40
Pregnant(n) 12° 13° 14° 192
Conception rate (%) 30.00° 32.50° 35.00° 47.50°

3¢ Different superscripts within the same row demonstrate significant differences (P<0.05)

D-

% %

A4 o ¢ X , = ' . a oo , & &
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. \ [ R L & v o o o & A a =1
lauandrani udddaugudinnududu 150 Audidaldanguiiaiuaniazais Equex STM fika
laaTmananda (47.50%) gandngui ke (32.50%) (Table 3) Jagtuiidautudunzuas

Qs v v v s 1 23 A QQ: ¥ a
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Factors affecting the kidding rate with artificial insemination of goat in the center,

northeast and southern of Thailand

Jitthasak Maungkhiow" Surasak Peacharatn? Wiroch Sumpunporn®

Abstract

The study of factors affecting the success of artificial insemination using frozen semen in goat was
conducted in the center (1 and 7 regions), northeast (3 and 4 regions) and southern (8 and 9 regions) of Thailand
since 2010 to 2017.The data was evaluated for the risk factors on kidding rate. Factors considered in this study
were regions, month of Al, female goat status, breed of buck, heat signs and body condition score, the depth of
trans-cervical insemination, technician and year of Al. The study found that the average of kidding rate is
43.8%.The kidding rate of southern area (40.2%) is significantly lower than that of center area (47.3%) (p<0.05,
odd ratio = 0.4496) and that of northeast area (45.3%) (p<0.05, odd ratio = 0.0577). Apart from that, the other
factors, which are months of the year, female goat status, breed of buck, heat signs and the depth of trans-cervical

insemination, were significantly different from the control group (p<0.05).

Keywords: artificial insemination of goat, frozen semen, kidding rate
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Table1 Regression coefficient and odd ratio of the risk factors on pregnancy rate

Pregnancy
factors No. of data Odd ratio Confident interval95%  p-value
rate (%)
Regions
Central 4,044 47.3 0.4496 0.3218 - 05774 <0.0001
Northeast 1,846 42.6 0.0577 0.0237 — 0.0916 0.0009
Southern 3,377 40.2 Reference - -
Mouth
January 688 47.4% -0.0422 (-0.0936) — 0.0092 0.1072
February 1,177 43.8% -0.0613 (-0.1067) — (-0.0159) 0.0081
March 950 41.7% -0.1041 (-0.1514) — (-0.0568) <.0001
April 694 41.8% -0.0826 (-0.1333) — (-0.0318) 0.0014
May 691 42.5% -0.0888 (-0.1396) — (-0.0381) 0.0006
June 899 44.9% -0.0731 (-0.1206) — (-0.0255) 0.0025
July 786 41.5% -0.0813 (-0.1308) — (-0.0319) 0.0013
August 665 40.9% -0.0799 (-0.1310) — (-0.0288) 0.0022
September 502 40.4% -0.0942 (-0.1495) — (-0.0389) 0.0008
October 589 48.6% -0.0165 (-0.0696) -0.0365 0.5409
November 782 42.3% -0.0684 (-0.1169) — (0.0199) 0.0057
December 804 49.6% Reference - -
Breed of buck
Alpine 297 48.3% 0.0761 0.0018-0.1503 0.0548
Anglo-nubian 1,471 46.1% 0.0274 (-0.0117) - 0.0666 0.1698
Boer 2,950 43.0% -0.0355 (-0.0715) — 0.0004 0.0528
Kalahari red 2,020 42.8% -0.0443 (-0.0813) — (-0.0073) 0.0190
Saanen 1,425 43.2% -0.0255 (-0.0660) — 0.0150 0.2168
Toggenberg 1,064 46.1% ngug1984 - -
Status of doe
Primiparous 2,129 34.5% -0.1297 (-0.1575) — (-0.1019) <.0001

Multiparous 7,098 46.6% Reference - -
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Table1 Regression coefficient and odd ratio of the risk factors on conception rate

Pregnancy
factors No. of data Odd ratio Confident interval95% p-value
rate (%)
Body condition score
2 107 44.8% -0.0754 (-0.2110) -0.0603 0.2762
3 9,025 43.9% 0.0404 (-0.0591) -0.1398 0.4263
4 95 45.3% Reference - -
Heat signs
Natural 1,415 54.1% 0.1242 0.0936-0.1548 <.0001
Synchronization 7,812 41.9% Reference - -
Depth of trans-cervical
insemination
<15 4,483 44.8% -0.0973 (-0.1560) — (-0.0386) 0.0012
1.5-3 4,351 49.0% -0.0127 (-0.0652) -0.0397 0.6347
>3 393 48.9% Reference - -
Year of
2010 319 42.0% -0.0724 (-0.1608) -0.0159 0.1081
2011 870 37.1% -0.1255 (-0.2014) — (-0.0495) 0.0012
2012 804 28.7% -0.2457 (-0.3203) — (-0.1710) <.0001
2013 991 42.3% -0.1618 (-0.2316) — (-0.0919) <.0001
2014 1,192 43.5% -0.1514 (-0.2008) — (-0.1020) <.0001
2015 1,954 45.9% -0.1135 (-0.1501) — (-0.0768) <.0001
2016 1,842 46.4% -0.0735 (-0.1094) — (-0.0376) <.0001
2017 1,255 53.1% Reference - -
*significant 95 confidence interval
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Effect of estrous synchronization on pregnancy rates in swamp buffaloes.

Krisdakorn Pawong" Sompit Ruk-ngam" Apichai Poonchai? Worawich Wara-aswapati®

Abstract

The objective of this study was to compare the effect of two estrus synchronization programs; CIDR-B
plus PGF,q and Ovsynch on pregnancy rate in swamp buffaloes. One hundred and eight buffalo cows were divided
into two groups. CIDR-B group (n=53). CIDR-B were inserted into vagina for 10 days and 500 ug of PGF,q was
injected 1 day before CIDR-B removal. Artificial insemination (Al.) was performed at 60 hr and 72 hr after CIDR-
B removal. In Ovsynch group (n=55), cows were injected with 10 yg GnRH on DO and D9 then 500 pg of PGF,q
was injected on D7. Al. was performed at 12 hr and 24 hr after 2nd GnRH injection. The result showed that
pregnancy rate in CIDR-B and Ovsynch groups were 20.75% (11/53) and 41.82% (23/55) respectively (p<0.05).

In conclusion, Ovsynch program was provided better result in pregnancy rates than CIDR-B program.

Keywords: estrous synchronization, swamp buffaloes, pregnancy rate

Registered No. : 57(1) - 0208— 024
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Table 1 Pregnancy rate result of two estrus synchronization programs.

Experimental groups n Pregnant (n) Pregnancy rate (%)
CIDR-B 53 11 20.75
Ovsynch 55 23 41.82

Chi-square statistic = 5.55
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Developing Method of Primer Designation for Animal Species Identification

of Mitochondrial Genes using Multiplex PCR Assay

Saijai Cheunsuk" Aucharawan noiklum" Bugna Jindavanichakul”

Abstract

The objective of this study was to develop the primer designing specific to Cytochrome b gene (cyt b) in
Mitochondrial DNA in order to identify 6 animal species including cattle, buffalo, goat, sheep, pig and chicken using
Multiplex PCR method. DNA of 6 animal species from slaughter houses and of meat-labeled food from vendors
and supermarkets was extracted. The PCR reactions were performed using primers for cyt b specifically to each
animal species under appropriate condition. These PCR reactions resulted in 6 different length fragments as 124,
157, 227, 331, 398 and 473 bp which belonged to buffalo, goat, chicken, sheep, pig and cattle, respectively. In
the semi-quantification test of the mixtures of DNA between pig and cattle or pig and chicken, the study showed
that the least concentration of pig DNA that could be detected in the mixtures was 0.5 ng in both mixtures.
Moreover, for the 11 labeled food samples using the same primers and condition, the study demonstrated the
DNA components in 5 samples were the same as labeling including 1Halal product whereas the other 6 samples
were not contained animal DNA as labeling. The study showed that multiplex PCR using primer-specific to such
animal and performed under appropriated condition represented a rapid and straightforward method for

identification 6 animal species.

Keywords: Genetic traceability, animal species, cytochrome b gene, mitochondrialDNA, multiplex PCR
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Introduction

Species identification of animal product using molecular technology is currently an important
issue for food authenticity since incorrect labeling of origin may have negative consequences such
as food allergy, religion aspect, and illegal mixed cheaper meat to the products, etc. (Ghovvati et
al., 2009). Species detection is also involved in wildlife management in order to define the animal
species (Li-Chin Tsai et al., 2007) which endangered species are illegally killed. Both food
authentication and protection of biodiversity require reliable and accurate methods for determining.
Moreover, species identification is one of significant steps in the genetic traceability system of food
process (Hobbs, 2004; Smith et al., 2005; Schwagele, 2005). Recently, many studies focused on
the development of DNA based technology to differentiate the species of the animals (Bottero et al.,
2003; Dalmasso et al,, 2004) including the advantage of Polymerase Chain Reaction (PCR)
technology. PCR method can be used to amplify small amount of specific DNA target sequences in
a short period of time faster than other methods such as polypeptide identification or protein analysis
including electrophoretic, immunological, mass-spectrometric and chromatographic techniques since
the protein will degrade rapidly after animal died or being cooked. (Gouli et al., 1999). Among of
selected genes, Cytochrome b (cyt b) gene, one of the most mitochondrial (mt) genes which differs
five- to tenfold of DNA copies higher than nuclear genes, is used for identifying animal species. This
gene is found in all vertebrates and does not undergo recombination, enables closely related species
to be differentiated and identified (Matsuda et al., 2005). Kocher et al. (1989) reported universal
primers which could be used to amplify a wide range of vertebrate species. Although these
researches had been done on several kinds of animals, there was no report of animal species
identification using multiplex PCR technique that included the 6 animal species which were targeted
in this study.

The purpose of this study is to develop a molecular method, based on cyt b gene, multiplex
PCR technique to identify the 6 species of animals (cattle, buffalo, goat, sheep, chicken and pig) as

mainly food source in Thailand.
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Materials and Methods
Primer designation
Primers specific to each animal spp. were designed from published mitochondrial cyt b gene
sequences of the National Center of Biotechnology Information (NCBI) (Anonymous)
(http://www.ncbi.nlm.nih.gov). The expecting PCR primers were calculated using free Primer design
program available from the internet, Primer3plus (Anonymous) (http://www.bioinformatics.nl/cgi-

bin/primer3plus/primer3plus.cgi).

Samples

In order to select primers specific for each animal species and to develop an appropriate
multiplex PCR condition, 10 meat samples of each species of animal (cattle, buffalo, goat, sheep,
chicken, and pig) were collected from the slaughter houses to ensure the species of animals as well
as to quantify of multiplex PCR products (mixed DNA species). Also 11 samples from animal
products or food including white pork sausage, pork sausage, pork ball, chicken sausage, chicken
ball, beef ball, and beef stew were collected randomly from food shelves and vendors in the purpose
of testing the adulteration of meat-labeled products. All samples were kept in -200°C until testing in

the laboratory.

DNA extraction

DNA from all samples was extracted using QIAGEN Genomics DNA Extraction Kit (QIAGEN,
USA) according to manufacturer. Microvolume Spectrophotometer (Nanodrop, DeNovix. USA) was
used for checking the quality and quantity of each DNA sample based on an optical density (OD)

ratio of 260/280 nm between 1.6 and 1.8.

PCR reactions

The PCR amplification was performed in a total of 20 ul with 20 ng of genomic DNA, 0.2 uM
of each primer, 0.2 mM of each dNTP, 1.5 mM of MgCl,, 1x PCR reaction buffer, and 1U of Platinum
Taq DNA polymerase. Amplification conditions included an initial denaturation at 950°C for 2 min,
followed by 40 cycles at 950°C for 45 sec, 620°C for 60 sec, and 720°C for 45 sec, then followed
by a final extension at 72°C for 10 min. The PCR products were mixed with GelRed Loading Buffer
(Biotium, USA) and separated by 2% (w/v) agarose gel electrophoresis. The gel was visualized and

documented on Gel-Doc system (Alpha image 3400, USA).
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Sequence analysis and identification of animal species

To obtain sequence information on cyt b gene of each animal species tested, the PCR
products were purified using PCR purification kit (Macherey-Nagel, Germany) and sequenced the
purified products using the automated dye-terminator cycle sequencing method with Ampli Taqg DNA
polymerase in ABI 3130 DNA Analysis Sequencer (ABI, USA). The products, then, were blasted to
the sequencing information of GenBank (NCBI) using the BLAST Sequence Analysis program

(https://blast.ncbi.nim.nih.gov/Blast.cgi?PAGE_TYPE=BlastSearch#).

Quantification of multiplex PCR products

To quantify the mixed DNA from different animal spp., DNA samples of cattle, chicken and
pig were diluted to the concentration of 20 ng/ul. These DNAs were mixed for using as the templates
in 2 different PCR reactions. The first reaction was the mixture between cattle and pig’s DNA and
the second reaction was the mixture between chicken and pig’s DNA. Both reaction were mixed in
ratio of cattle or chicken’s DNA to pig’ s DNA as 1:0, 1:1, 1:0.5, 1:0.25, 1:0.1, 1:0.05, 1:0.025, 1:0.01,

and 0:1 (v/v) with 3replicationsfor each reaction in order to test for the efficiency of the tests.

Sampling food testing

Eleven meat-labeled products from food shelves and vendors including white pork sausage,
pork sausage, pork ball, chicken sausage, chicken ball, beef ball, and beef stew were used for
testing original species which were sampling randomly. DNA from all samples was extracted and
PCR reactions were evaluated as described previously. The PCR products were illustrated on

agarose gel compared with DNA from 6-known species.

Results
Nucleotide sequence analysis and prediction of primer specific of each spp. cytb gene
To obtain sequence information on the cyt b gene of different potential animal species tested,
the data from NCBI database. Sequence comparison among cytb amplified regions of 6 animal
species: cattle (Accession no.NC006853), buffalo (Accession no.NC006295), sheep (Accession no.
FR873152), goat (Accession no. EU130780), chicken (Accession no. EU839454) and pig (Accession

no. AB015078) were used. Species-specific primers of mt cyt band expecting PCR amplicon sizes
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were shown in Table 1. Whereas alignment data of expected cyt b gene region in each animal

species with primer positions were given in Figure 1.

Table1 Species-specific primers and expecting PCR amplicon (ordered from small to large) sizes

Animal spp. PCR primers product sizes (bp)
Buffalo Forward: BuF1 5-TCCTCATTCTCATGCCCCTG -3'

Reverse: ComR 5-TGTCCTCCAATTCATGTGAGTG -3' 124
Goat Forward: ComF 5-GACCTCCCAGCTCCATCAAACATCTCATCTTGATGAAA-3'

Reverse: GoR2 5'-CTCGACAAATGTGAGTTACAGAGGGA -3' 157

Chicken Forward: ComF 5'- GACCTCCCAGCTCCATCAAACATCTCATCTTGATGAAA -3'

Reverse: ChR1 5'- AAGATACAGATGAAGAAGAATGAGGCG -3' 227
Sheep Forward: ComF 5' - GACCTCCCAGCTCCATCAAACATCTCATCTTGATGAAA -3'

Reverse: ShR2 5 -CTATGAATGCTGTGGCTATTGTCGCA -3’ 331
Pig Forward: ComF 5'- GACCTCCCAGCTCCATCAAACATCTCATCTTGATGAAA -3'

Reverse: POR2 5' - GCTGATAGTAGATTTGTGATGACCGTA -3' 398
Cattle Forward: BoF2 5'- TCCTTCCATTTATCATCATAGCAA -3'

Reverse: ComR 5' - TGTCCTCCAATTCATGTGAGTGT -3' 472

H*

CACATGGATTGGAGGACA
TACACTCACATOAATTGGAGGACA)

Figure 1 Alignment data of expected cyt b gene regions in each animal species with primer positions
demonstrated in the opened boxes as followed (ordered by the position in the genome sequences):
Box A* represented ComF (forward primer for goat, chicken, sheep and pig in PCR reaction)

Box B* represented GoR2 (reverse primer for goat in PCR reaction)

Box C* represented ChR1 (reverse primer for chicken in PCR reaction)

Box D* represented ShR2 (reverse primer for sheep in PCR reaction)

Box E* represented PoR2 (reverse primer for pig in PCR reaction)
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Box F* represented BoF2 (forward primer for cattle in PCR reaction)
Box G* represented BuF1 (forward primer for buffalo in PCR reaction)

Box H* represented ComR (reverse primer for goat in PCR reaction)

PCR amplification of cyt b fragments

The PCR reactions of DNA extracted from 6 animal species (cattle, buffalo, goat, sheep,
chicken, and pig) using cyt b forward and reverse primers (Table 1) resulted in 6 different length
fragments (Figure 2) from buffalo, goat, chicken, pig sheep, and cattle as 124, 157, 227, 331, 398,
and 473 bp, respectively. In order to distinguish if the primers were specific to testing samples,
sequence analysis of the PCR products of all samples (10 samples from each species) was

performed which the results revealed similarity of each spp. sequences in Figure 1. (Data not shown)

M BUSHGSTChERPIS S C

Figure 2 Agarose gel electrophoresis of PCR products amplified from the 6 species as followed Bu: buffalo; G:
goat; Ch: chicken; P: pig; Sh: sheep; C: cattle, indicated PCR product sizes as 124, 157, 227, 331, 398, and 473

bp, respectively, and Lane M: 100 bp molecular DNA marker.

Quantification of mixed DNA

The amount of 20 ng/ul of DNA extracted from cattle, chicken, and pig was mixed for using
as templates in 2 different PCR reactions which were the mixture of cattle and pig and the mixture
of chicken and pig with the ratios of cattle/chicken’s DNA to pig’s DNA as 1:0, 1:1, 1:0.5, 1:0.25,
1:0.1, 1:0.05, 1:0.025, 1:0.01, and 0:1(v/v). Figure 3demonstrated the PCR product bands of cattle
and pig-specific fragments of 473 and 331 bp. Pig DNA fragments could be detected at the highest
intensity at 1:1 DNA ratio (lane 3) then faded away as the pig DNA concentration decreased to the

ratio of cattle: pig was 1:0.01 (v/v) which equivalent to the concentration of 20 ng of cattle DNA and
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0.2 ng of pig DNA. Therefore, the least concentration of detectable pig DNA was 0.5ng (1:0.025 v/v

ratio).The test had been performed in 3 replications (data not shown).

Cattle:Pig :diluteDNA

-—— -
™ e

Figure 3 Agarose gel electrophoresis of Mixed DNA from cattle and pig in different dilutions

The similar PCR result occurred in the mixture of chicken and pig DNA. Figure 4 showed
the PCR product bands of chicken and pig-specific fragments of 227 and 331 bp. Pig DNA fragment
could be detected at the highest intensity at 1:1 DNA ratio (v/v) then faded away as the pig DNA
concentration decreased to the ratio of chicken: pig was 1:0.01 (v/v) which equivalent to the
concentration of 20 ng of chicken DNA and 0.2 ng of pig DNA. Therefore, the least concentration of
detectable Pig DNA was 0.5 ng (1:0.025 v/v ratio). The test had been performed in 3 replications

(data not shown).

Chicken_Pig_dilute DNA
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Figure 4 Agarose gel electrophoresis of Mixed DNA from chicken and pig in different dilutions

Meat-labeled product analysis
Eleven samples of food products with specific animal spp. labeling, shown in Table 2 and

Figure 5 including white pork sausage, pork sausage, pork ball, chicken sausage, chicken ball, beef
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ball, and beef stew were tested using primers specific to all 6 species and PCR condition as

previously.

Table 2 DNA testing for species evaluation of eleven food samples from vendors and supermarkets.

Samples spp. Labeling spp. Results
Lane 2- white pork sausage* pig pig
Lane 3- pork sausage™* pig chicken
Lane 4- pork ball** pig pig and chicken
Lane 5- beef ball** cattle pig and chicken
Lane 6- pork sausage** pig chicken
Lane 7- pork sausage* pig pig
Lane 8- chicken sausage* chicken chicken
Lane 9- chicken sausage (Halal) * chicken chicken
Lane 10- pork ball* pig pig
Lane 11- beef ball** cattle pig
Lane 12- beef stew™™ cattle cattle and chicken

* represented matching spp.

** represented miss-matching spp.

Figure 5 Agarose gel electrophoresis of PCR with specific primers of meat-labeled products compared with known
species. M: 100bp molecular DNA marker; Lane 1: mixed DNA from 6 spp. (from top to bottom — cattle, 473 bp;
sheep, 398bp; pig, 331 bp; chicken, 227 bp; goat, 157 bp; and buffalo, 124 bp); Lane 2: white pork sausage; Lane
3: pork sausage; Lane 4: pork ball; Lane 5: beef ball; Lane 6: pork sausage; Lane 7: porksausage; Lane 8: chicken

sausage; Lane 9: chicken sausage; Lane 10: pork ball; Lane 11: beef ball; Lane 12: beef stew.
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Discussion

A molecular genetic method makes it possible to identify mt DNA of animal origin.There
were studies described the use of several mt DNA fragments such as cytochrome b genes
(Cheunsuk et al., 2012), ATP synthase subunits 6-8 (ATP6-8), 12s & 16s rDNA (Teletchea et al.,
2005), etc. PCR remains as sensitive, reliable, and rapid technique in detecting species-specific mt
DNA fragments (Kesmen et al.,, 2007).This study emphasized to develop a simple method for
simultaneous identification the composition of desired 6 different meat species in both raw and
cooked meat. Multiplex PCR testing, in which many primers are used in the same reaction, was
used in the study which the principle of species-specific primers would create different sizes of PCR
bands in the same reaction condition. In this study, the PCR reaction was able to share either the
same forward primer (goat, chicken, sheep, and pig) or reverse primer (buffalo and cattle) that was
helpful for setting an effective condition of the reaction (Table 1). The results indicated successful
amplification of the target cyt b genesequences with the expected amplicon sizes without fragment
produced by non-specific amplification (Figure 3). In Figure 4, the semi-quantitative analysis for
cattle and pig showed that the least concentration of pig’'s DNA that could be detected when mixed
with cattle’s DNA was 0.5 ng or cattle to pig ratio at 1:0.025 v/v which similar to those of mixed DNA
between chicken and pig in Figure 5. These reactions had been performed in 3 replications to
ensure the efficacy of the test (data not shown) with similar results. These finding should be useful
for applying to food fraud detection. Thus, the study was designed a further test to detect the
commercial product components. The results showed that only some not all products contained
exactly animal meat as labeled. These products could not be able to determine by neither using
naked eye nor tasting according to the label. However, DNA analysis could be able to report the
true species regarding the listed sample products. In this study, only white pork sausage (sample
#2), pork sausage (sample #7), chicken sausage (sample # 8 and 9), and pork ball (sample # 10)
were matched with their labels while the others were not. Moreover, most products except sample
#7, 8, 9, 10 were collected from the food venders and local market which the origin of the products
were not identified. Due to the price of the raw materials, some producers might add other meat to
reduce the cost as well as the recipes of each food might either contain other animal parts such as
fat or contaminate during the process of cooking. However, the samples # 7, 8, and 9 were collected

from middle class supermarkets especially sample# 9 which indicated as a halal product showed
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the correct meat species as label. This demonstrated that regulation of meat production could be
strengthened in purpose of food safety, religious, and to prevent illegal fraud of meat product. The
application of this method is not only for human consumption such as Halal authentication but also
benefit for tracing animal feed adulteration. However, the analytical conditions might be improved
for quantitative differentiation in fewer amounts of DNA as well as being able to identification more

animal species.

Conclusion
Using multiplex PCR with specific primer design based on mt cyt b gene and appropriated
reaction condition, meat from 6 species could be identified at the same time. Therefore, it should be
a potential tool for routine analysis of meat species identification since it could be performed rapidly

and quite sensitive.
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