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Introduction one of the most important and practical tools in increasing the production and profit of dairy cattle
herds is to determine the exact aims of breeding, suitable genetic selection and breeding of premium cows. Based
on animal breeding, breeders should make sure that the difference in the genetic merit of one or several traits leads
to the difference in the phenotypic performance of the animal. Therefore, they want to reliably identify and select
superior sires within and between breeds. Considering the importance of bulls in dairy herds and the use of their
semen on a very wide level, this study aims to compare the information of genetic-economic indicators and
productive, reproductive and health traits in the semen catalog of bulls with the actual performance of their
daughters in Isfahan herds.

Materials and Methods In this research, the information of 16 Holstein dairy herds located in Isfahan province
during the years 2002 to 2017 was used. The number of productive livestock in the target herds was between 1000
and 5000 heads. Finally, 18,559 cows from the first to the fifth period of lactation, obtained from artificial
insemination, which had known sires, were used. The genetic evaluation information of each sire that was used
includes predicted transmitting ability (PTA), genetic-economic indicators: lifetime net merit (LNMS$) and lifetime
fluid merit (LFMS$), production traits: milk, fat, protein, reproductive traits: sire conception rate (SCR), daughter
pregnancy rate (DPR), daughter calving ease (DCE), daughter stillbirth (DSB) and health traits: production life
(PL), somatic cell score (SCS), resistance to mastitis disease (Mas), metritis (Met) and retained placenta (RP) was
based on the official evaluation of August 2019 by the USA council on dairy cattle breeding. Mixed and
generalized linear models were used to assess the relationship between sire's PTA and daughters’ record. Sire's
PTA were milk, fat, protein, daughter pregnancy rate, production life, somatic cell score, daughter calving ease,
daughter stillbirth and lifetime net merit and lifetime fluid merit indices. Daughter records were milk-305, fat-305
and protein-305, open days, calving interval, age of first calving, number of productive days, calf birth weight,
somatic cell score, number of inseminations per pregnancy, history of dystocia, stillbirth, metritis, retained placenta
and mastitis traits. In this study, the analysis of data was done using R software and Ime4 and ImerTest software
packages.

Results and Discussion Based on the results, PTA milk and SCR of most of the bulls used in herds were average,
while they were lower values for LNM$ and LFM$ indices and PTA, Fat, Pro and PL traits and higher values for
SCS and DSB traits. Correlation between indices and PTA of different traits of sires showed that the highest
correlation was between LNM$ and LFM$ indices and the lowest was between SCR and DSB, Milk and SCR and
RP and SCR traits. The correlation between sires’ PTA and their daughters' performance in productive,
reproductive and health traits showed that the correlation level was in the range between -0.19 and 0.16. Also, the
regression coefficients of productive, reproductive and health traits of daughters were estimated based on the PTA
of their sires in the studied herds, which ranged from -32.273 (between the PTA of daughter calving ease and milk-
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305) and 3.679 (between PTA fat and milk-305). The estimation of the odds ratio of some traits from sires' PTA
on the daughters' health and reproductive (classifiable) traits showed that values were close to one for mastitis
resistance, daughters' pregnancy rate and production life traits from sires' PTA which indicates the low effects of
sires' PTA on their daughters' performance. However, the estimation of the odds ratio of PTA sires, related to
metritis disease resistance, somatic cell score, resistance to retained placental and daughters calving ease traits had
inverse relationship with the metritis and retained placental diseases (0.85, 0.67 and 0.74) and direct relationship
with dystocia (1.23), respectively. The transmitting ability of sires is predicted based on the performance of their
daughters in dairy cattle breeding farms, the data of those farms were available to the semen production company,
the difference between conditions such as climate and breeding management of the mentioned herds and the herds
of this study, can be affected the interaction of genotype and environment.

Conclusion In this study, the correlation coefficients between random variables of sires' PTA for productive traits
(milk, fat and protein) with their daughters' performance were calculated to be higher compared to reproductive
and health traits. Also, the rate of OR of resistance to metritis and RP diseases, SCS and DCE, showed the effects
of sires' PTA on the performance of their daughters. Therefore, according to the results, it is possible to take more
advantage from sires predicted transmitting ability for milk, fat, protein, DPR and SCS in proper selection of semen
and improving the phenotypic performance of daughters. While available information in genetic evaluations of
other traits were less reliable, probably due to low heritability or high genetic by environment interactions.
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Table 3- Descriptive statistics on daughters’ performance of bulls of studied herds in different traits
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Figure 1 — Bar plot of Frequency distribution of daughters of bulls based on quadratic domains of sires PTA in
different traits by 3 five years periods

(LNM = Lifetime Net Merit, LFM = Lifetime Fluid Merit, PRO= Protein, SCS = Somatic Cell Score, PL = Production Life,
SCR = Sire Conception Rate, DPR = Daughter Pregnancy Rates, DCE = Daughter Calving Ease, DSB = Daughter Still Birth)
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Figure 2- Correlation matrix heatmap of sires PTA in different traits
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Figure 3- Correlation matrix heatmap of sires PTA and their daughter corrected performance in different indexes
and traits.

(LNM = Lifetime Net Merit, LFM = Lifetime Fluid Merit, PL = Production Life, Mas = Mastitis, Met = Metritis, RP = Retained
placenta, SCS = Somatic Cell Score, SCR = Sire Conception Rate, DPR = Daughter Pregnancy Rates, DCE = Daughter Calving
Ease, DSB = Daughter Still Birth)
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Table 4. Estimation of regression coefficients of daughters’ different traits and their standard error (in
parenthesis) based on their sires PTA in studied herds
Dependent” Independent variables (sires PTA)

M305' 0.564 (0.038) milk + 3.679 (0.676) fat - 3.726 (1.402) protein — 32.273

F305" 0.736 (0.029) fat — 0.323 (0.045) protein — 8.234 (3.393) SCS — 1.189
(0.296) PL

P305" 0.105 (0.023) fat + 0.374 (0.035) protein — 0.728 (0.278) DCE

OD* -0.546 (0.203) PL - 2.047 (0.210) DPR



-0.004 (0.0006) milk — 1.297 (0.167) PL — 1.910 (0.184) DPR + 1.199

¢l (0.205) DCE

Arc: -0.0026 (0.001) milk — 0.064 (0.017) fat — 0.121 (0.035) protein — 0.759
(0.182) PL — 0.871 (0.203) DPR + 1.158 (0.226) DCE

pL 10,035 (0.008) fat

cBW! 10.005(0.001) fat + 0.009(0.002) protein -0.122(0.016) DSB + 0.288(0.019)

DCE - 0.322(0.132) SCS
SCs* 0.129 (0.006) SCS
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Table 5- Estimated odds ratios (95% CI) for some traits of sires PTA on health and reproductive traits
(categorical) of their daughters in studied herds

Daughters’ PTA
traits Met' Mas" RPT ScCs” DPR® DCE’ PLY
0.85 0.67
Met (0.82 - 0.89) - - (0.54—0.83) - - -
0.74
RP - - (0.68 - 0.81) - - - -
0.93
Mas - (0.91 - 0.95) - - - - -
NI J ) 0.98 ) 0.97
(0.97 - 0.99) (0.96 — 0.98)
. 1.23
DYS i i i (1.13-1.33)
\. 0.96
SB i i i (0.94 - 0.98) i i
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Table 6. Estimation of regression coefficients of daughters’ different traits and their standard error (in
parenthesis) based on indexes values of their sires LNM$ and LFM$ in studied herds

Daughters’ traits ~ LNM' ($) LFM' ($)
M305" 0.64 (0.08) 0.91 (0.09)
F305¢ 0.045(0.004)  0.045 (0.004)
P305° 0.021 (0.003) 0.020 (0.003)
oD" 0015 (0.002)  -0.017 (0.002)
cr .0.028 (0.002)  -0.031 (0.002)
AFC? 10023 (0.002)  -0.024 (0.003)
pL° -0.156 (0.03) 10.168 (0.03)
CBW -0.0005 (0.0001)  -0.0006 (0.0001)
scs” -0.00027 -0.00021
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Table 7. Estimated odds ratios (95% CI) for LNM$ and LFM$ indexes on number of insemination, dystocia and
stillbirth traits of daughters in studied herds

Daughters’ traits  LNM$' LFM$’
" 0.99994 0.99993

(0.99991 — 0.99997)  (0.99990 — 0.99997)
DY 0828 0.9989

(0.736 — 0.930) (0.9983 - 0.9995)
S 0.9993 0.9992

(0.9991 — 0.9995) (0.9991 — 0.9994)
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