to 1700 h during the ZH treatment period based on a scale
ranging from 1 to 4 (1 = normal respiration, 4 = extremely elevated respiration). Repeated measures analysis of RT revealed
a significant treatment × gender interaction (P < 0.0001). The
HC group recorded higher RT relative to the HZ group (P £
0.0009; 38.83°C versus 38.76°C, respectively). Alternatively,
the SC group recorded lower RT relative to the SZ group (P
£ 0.0009; 38.96°C versus 38.98°C, respectively). Although
highly significant differences were detected for RT, the marginal effect size may be insufficient to deduce biologically
significant implications. Fisher’s exact test for count data was
used to analyze the frequency distribution of PS. No differences were detected in PS between treatments at any single
point of data collection or for the entire treatment period (P ³
0.32). Collectively, the variables measured in the present study
do not provide compelling evidence to suggest that ZH treated
black-hided cattle of either sex have more difficulty coping
with moderate heat stress relative to their control counterparts.
Key Words: cattle, zilpaterol hydrochloride, heat stress
0151 Effects of zilpaterol hydrochloride on blood
gas, electrolyte balance and pH in feedlot cattle.
W. C. Burson*1, A. J. Thompson1, M. A. Jennings1,
J. A. Carroll2, N. C. Burdick Sanchez2,
J. E. Hergenreder1, J. O. Baggerman1,
B. J. Ragland1, K. S. Sharon1, T. R. Schmidt1,
E. S. Murray1, F. R. B. Ribeiro1, B. J. Johnson1,
and R. J. Rathmann1, 1Texas Tech University,
Lubbock, 2USDA-ARS, Livestock Issues Research
Unit, Lubbock, TX.
The objective of this study was to examine the effects of zilpaterol hydrochloride (ZH) on blood gas, electrolyte balance
and pH in feedlot cattle. Black-hided steers and heifers (n =
96) were sourced from a commercial feedlot and transported
to the Texas Tech University Beef Center in New Deal, TX.
Cattle were weighed and scanned using real-time ultrasound.
Resulting data were used to predict empty body fat percentage (pEBF %). Steers (n = 48; BW = 520 ± 30.4 kg; pEBF %
= 26.2 ± 1.9) and heifers (n = 48; BW = 466 ± 29.5 kg; pEBF
% = 26.7 ± 1.7) were blocked within gender by pEBF % in a
completely randomized block design and randomly assigned
to pen (2 pens/block; 4 hd/pen) and treatment (6 pens/treatment): 1) control heifers (HC), 2) ZH heifers (HZ), 3) control
steers (SC), 4) ZH steers (SZ). Venous blood was collected
in lithium heparinized tubes through the use of jugular venipuncture on Day 5, 10, 15, and 20 of the ZH treatment period.
Blood samples were placed on ice and transported to an onsite station for prompt analysis. Data were analyzed as repeated measures to assess effects due to treatment. ZH treatment significantly increased potassium (K) concentration (P
< 0.0001). Calcium (Ca) concentration was reduced in both
genders, but, a significant gender × treatment interaction (P =
0.0376) revealed that ZH decreased Ca with a greater magniJ. Anim. Sci Vol. 92, E-Suppl. 2/J. Dairy Sci. Vol. 97, E-Suppl. 1

tude in steers relative to heifers. ZH treated cattle expressed
a tendency for a lower partial pressure of oxygen (pO2; P =
0.082) relative to control. No significant gender × treatment
interactions or main effects were detected (P ³ 0.14) for
blood pH, partial pressure of carbon dioxide (pCO2), oxygen
saturation (SO2C), sodium (Na) concentration or percentage
of hematocrit (Hct). Collectively, these data suggest that only
minor differences exist between ZH and control cattle with
respect to blood gases and pH, such that a causative effect
cannot be assumed. The alterations in K and Ca indicate that
biologically significant differences in the cation-anion difference (CAD) may exist when comparing treatment groups.
Furthermore, the significant reduction in blood Ca concentration in ZH treated cattle provides more insight to the wellknown reduction in post-mortem tenderness associated with
cattle fed a β-adrenergic agonist.
Key Words: cattle, zilpaterol hydrochloride, blood gas
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0152 Calculation and delivery of US genomic
evaluations for dairy cattle. G. R. Wiggans*1,
T. A. Cooper1, P. M. VanRaden1, D. J. Null1,
J. L. Hutchison1, O. M. Meland2, M. E. Tooker`,
and H. D. Norman2, 1Animal Improvement Programs
Laboratory, Agricultural Research Service, USDA,
Beltsville, MD, 2Council on Dairy Cattle Breeding,
Columbus, OH.
In April 2013, the responsibility for calculation and distribution of genomic evaluations for dairy cattle was transferred
from the USDA to the US dairy industry’s Council on Dairy
Cattle Breeding; the responsibility for development of evaluation methodology remained with the USDA. The Council
on Dairy Cattle Breeding has implemented a fee schedule to
provide operational funds as well as an incentive for continued submission of phenotypic data necessary for estimation of
genomic effects. Since April 2013, substantial improvements
have been made to the evaluation system. The number of SNP
used for all evaluations has been increased to 61,013 from
45,195. The Jersey reference population has been increased
by 1186 Danish bull genotypes obtained through an exchange
with Viking Genetics International (Skara, Sweden). Genomic
evaluations for Ayrshires were released to the industry. Cutoff
studies to assess the accuracy of data available 4 yr earlier
for predicting current data showed the mean gain in reliability across traits for Holsteins was 0.5% points from adding
15,818 SNP, 1.2% points for adding the Jersey bulls, and 8.2%
points over parent average for Ayrshires. The weighting for
cow evaluations used to estimate SNP effects has been re77

duced. Also, the deregression of the traditional PTA is jointly
across animals instead of 1 animal at a time. Each animal gets
credit for its own records and for records of its non-genotyped
progeny. This prevents double counting of traditional information when parents and progeny are both genotyped. For
yield traits, genotyped-daughter evaluations are not removed
because the cow adjustment made them incompatible. Adjustment of cow weights improved the regression of genomic
evaluation on future performance and reduced bias. Multitrait
traditional evaluations for heifer and cow conception rates are
used to estimate SNP effects for those traits. Imputed values
are now provided for gene tests for bovine leucocyte adhesion deficiency, complex vertebral malformation, deficiency
of uridine monophosphate synthase, syndactyly, Weaver Syndrome, spinal dismyelination, spinal muscular atrophy, red
coat color, and polledness. Four tests for haplotypes that affect
fertility or stillbirth rate were added (HH4 and HH5 for Holsteins, BH2 for Brown Swiss, and AH1 for Ayrshires). As of
February 2014, over 538,000 genotypes are used in genomic
evaluation with a mean of 18,000 added monthly. Genomic
evaluations are released for animals from 36 countries, an indication of the global demand for them.
Key Words: dairy cattle, genomic evaluation, holstein
0153 An updated version of lifetime net merit
incorporating additional fertility traits and new
economic values. J. B. Cole* and P. M. VanRaden,
Animal Improvement Programs Laboratory,
Agricultural Research Service, United States
Department of Agriculture, Beltsville, MD.
Lifetime net merit (NM$) is an economic selection index intended for use by commercial dairy producers. The current
version of NM$ was most recently updated in 2010 and includes information from 13 traits in Holsteins, 11 in Brown
Swiss, and 9 in the other dairy breeds. A new version of the
index, 2014 NM$, now includes heifer (HCR) and cow (CCR)
conception rates to provide more complete information about
fertility. Additional benefits of fertility that are not included in
productive life (PL) are earlier age at first calving, decreased
units of semen needed per pregnancy, decreased labor and
supplies for heat detection, synchronization, inseminations,
and pregnancy checks, additional calves produced, and higher
yields because more optimal lactation lengths are achieved.
The total value of HCR including age at first calving, insemination costs, heat detection, pregnancy checks, and reproductive culling was $2.25; CCR was $2.25; and DPR was $11.
Replacement heifers were previously assumed to cost $1940,
but current prices are only about $1200 to 1500. Lower replacement prices will reduce the value of PL and daughter
pregnancy rate (DPR) because fewer lactations are needed
to recover costs. Fertility traits will receive a combined emphasis of 8.6%, less than the 11% on DPR in 2010 NM$.
Relative emphasis for PL will decrease to 17% from 22% in
78

2010. DHI mean SCC has decreased from 230,000 in 2002 to
200,000 in 2012. Therefore, the actual change in SCC from a
1-unit change in SCS and actual SCC differences among bull
daughters are now much less than when SCC premiums were
introduced. The premium/1,000 cells increased only slightly
since 2010 and contributes much of the SCS economic value,
but the smaller phenotypic mean and SD for SCC will decrease the relative emphasis to 8% on SCS from 10% in 2010.
Only slight revisions are needed to the milk and components
prices forecast in 2010 NM$, but yield traits will receive more
relative emphasis if PL, SCS, and fertility get less emphasis.
These changes will increase the relative emphasis on yield to
42% from 35% in 2010. The 2014 NM$ index is correlated
by 0.966 with 2010 NM$ for recent progeny-tested bulls. An
increase in genetic progress worth $8 million/year is expected
on a national basis, assuming that all of the changes are improvements and that all breeders select on NM$.
Key Words: economic values, lifetime net merit,
selection index
0154 Gains in reliability with genomic information in
US commercial holstein heifers. F. A. Di Croce*,
J. B. Osterstock, D. J. Weigel, and M. J. Lormore,
Zoetis Inc., Kalamazoo, MI.
Genomic selection allows producers to accurately identify genetically superior animals at a much earlier age than traditional parent averages. The objective of this study is to quantify the gain in
reliability from including genomic information in a commercial
US Holstein dairy female population. Genomic Predicted Transmitting Abilities (GPTAs) from two Zoetis Low Density Panels
consisting of 6836 markers (LD) and 10,932 markers (ZLD) and
Parent Averages (PAs) for 73,480 Commercial US Holstein heifers were available for this study. Predicted transmitting abilities
(PTAs) from the December 2013 USDA-CDCB evaluation for
non-parent animals born in 2012 and 2013 were compared to
corresponding GPTA from the December 2013 predictor population. Means were derived and daughter equivalents (DE) were
estimated as described by VanRaden and Wiggans (1991). Mean
reliabilities for the LD and ZLD panels were 66.85%, 71.15%,
71.15%, 71.15%, 64.48%, 67.45% and 63.10% for Lifetime Net
Merit (NM$), Milk, Fat, Protein, Productive Life (PL), Somatic
Cell Score (SCS) and Daughter Pregnancy Rate (DPR), respectively (not shown). Average gains in reliability above parent average ranged from 42.69% to 45.44% for LD and from 44.93%
to 47.62% for ZLD across the selected yield, health and fertility
traits. Mean Daughter Equivalent (DE) above Parent Average
across the selected traits ranged from 23.9 to 142.0 and 24.9 to
147.5 for LD and ZLD, respectively (Table 0154). These results
suggest that including genomic information in the genetic evaluation of young commercial Holstein females substantially increases reliability over the traditional parent averages.
Key Words: dairy, genomic, reliability
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