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ABSTRACT: The investigated traits were age at first service (AFS, mo), age at first calving (AFC,
mo), interval from calving to first service (DTFS, d), interval between first and last service (DFTC, d),
interval from calving to conception or day open (DO, d), calving interval (CI, d), number of service
per conception (NSPC, n), conception at first service (FSC, %), Pregnancy within 56d (P56, %) and
pregnancy within 90d (P90, d). The studied objectives were 1) to estimate genetic parameters for various
fertility traits of Thai dairy crossbred heifers and cows using univariate and bivariate analyses with Linear
animal model (LAM) and 2) to compare the parameter estimates of fertility traits which are categorical
and binary traits (NSPC, FSC, P56 and P90) with Threshold animal model (TAM) and LAM. The data
from the Bureau of Biotechnology and Animal production, DLD calving between 2002 and 2015 were
used. The data for univariate and bivariate analysis consisted of 71,515 and 82,633 records on heifers
and cows, respectively whereas the data for bivariate analyses for each trait in heifers and cows were
148,269 records. Heifers had better average fertility performance than cows. Estimated heritability
of the investigated fertility traits using univariate with LAM were 0.07 or less except AFS and AFC.
Moreover, the estimated genetic correlations among fertility traits within heifers (between DFTC and
NSPC (0.93), FSC (-0.76), P56 (-0.99) and P90 (-0.99)) and cows (between DFTC and NSPC (0.95),
FSC (-0.93), P56 (-0.99), P90 (-0.99), DO (0.90) and CI (0.89)) indicated that selection DFTC in heifers
and cows would achieve the largest genetic progress in the ability to conceive and maintain pregnancy
(FSC, NSPC). Therefore, DFTC, NSPC or FSC 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 of heifers
and DTFS of 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 far from 1.
This indicated that fertility traits of heifers and cows are different. Therefore, they should be considered
as different traits in genetic evaluation.

Keywords: genetic parameters, fertility traits, dairy crossbred, Thailand
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Table 1 Means + standard deviation (X = SD), Minimum and Maximum of fertility traits of heifers and

cows in Thai dairy population

Traits" Heifers Cows Total Range
n=71,515 n=82,633 n=154,148
71,515 heads 45,487 heads 71,515 heads

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 - 22.25+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

VAFS = 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 = interval between first and last service; DTFS =

calving to conception or days open; Cl = calving interval

ATARTINUENTTH

interval from calving to first service; DO =

interval from
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0.03) LL@zﬁTﬂHmﬁ@gmmm@Lﬁm%ﬁmﬁmm
ugnesugenindeyalisaiias lnavialsdne
ugnesnaeednEnzAAnsdaulunfiane
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Table 2 Estimates of heritability (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”
Heritability AFS 0.18 (0.010) 0.18 (0.010) - -
AFC 0.18 (0.010) 0.17 (0.009) -
NSPC 0.01 (0.003) 0.02 (0.001) 0.04 (O 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 (O 002) 0.01 (O 001) 0.02 (0.004) 0.03 (0.003)
DTFS 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)

VAFS = 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 = interval between first and last service; DTFS = interval from calving to first service; DO =

calving to conception or days open; Cl = calving interval.

“average estimates

interval from
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Table 3 Estimates of heritability (standard deviation in parenthesis) for various fertility traits with

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

AIREML 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)

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

ANBR9NEN
ﬁﬂﬁmﬁeﬁyﬁmmﬁﬂwm:mmmmaiﬁuﬁ:
fovuuaile WlEuansiaimn enidi NSPC, FSC |
P56 uaz P60 i Table 3 fiAnAn atjszdne 0.10
(DFLS) £140.18 (DTFS) mmﬁfaﬂﬂuﬁwmﬁmmm
”L’fiz%ﬁm”u‘llﬂuuﬁﬂﬂimmwmmz’ﬁﬂmmu’é@ufﬁ”u
(Ojango and Pollott, 2001; Demeke et al., 2004)
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“lﬁum%qﬁifamwmﬁnwm:mqmmgacﬁﬁuﬁ

sananana it widewiusasns s nanmtin

ANANNUENINUENTTISUINANHUZANN
anysanugmelulaguazusila

Table 4 uaz Table 5 WAANAUANNUTNIG
WUgnIsN uazanduusnieanwaizisnng

gndeanerANNaNysniiuglulaato/ulle
WU AUANAUTNNRUGNITHLATN AN UL
dsnglulpanaszndng AFS uaz AFC Ay
1 uaz 0.93 ANNAIAL WATzMIN AFS 1138 AFC
ﬁuﬁmm:‘éuj (NSPC, DFTC, FSC, P56 Uaz P90)
HANAUANAUTNI9RUGNITHLATNIIAN WY
tsngaudineineslugasain 0.01 §90.11 uag
0.03 74032 il iefiansasianizanmns
f11 WBNaIN AFS uaz AFC wud1 DFTC lulnan
ﬁwzﬁ"wﬁuﬁ’wNﬁugnimﬁuﬁﬂwm:ﬁuj Aauding

1 (NSPC (0.93), FSC (-0.76), P56 (-0.99) uaz
P90 (-0.99)) ﬁ'amﬁ@uﬁu@mﬁ"uﬁuﬁmqﬁu@miu
184 DFTC ﬁuﬁnwmxéuj ANANTUSIE I
usla (NSPC (0.95), FSC (-0.93), P56 (-0.99), P90
(-0.99), DO (0.90) uaz Cl (0.89)) eINAUGNANNLS
NRUgNTINAL DTFS (0.63) AzlAnnunang
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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.

?SD 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 = interval between first and last service

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 Cl

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.

?SD of phenotypic correlations ranged from 0.000 to 0.004

YNSPC = 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 = interval between first and last service;
DTFS = interval from calving to first service; DO = interval from calving to conception or days open; Cl = calving

interval
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Table 6 Estimates of 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 = interval between first and last service
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