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Triennial Reproduction Symposium: Developmental programming of fertility

1  The importance of understanding the impacts of develop-
mental programming on fertility: An overview. Lawrence Reyn-
olds*, North Dakota State University, Fargo, ND.

Increasing evidence supports the idea that reproductive efficiency may
be “programmed” during prenatal or early postnatal life. Developmental
programming is the concept that an “insult” during any developmental
stage can result in programming of organ/organismal function in the
short or long term. Insults that result in developmental programming
include external factors such as (1) malnutrition pre-mating, during
pregnancy, or during infancy; and (2) exposure to environmental factors
such as social stress, high temperature-humidity, smoke, herbicides,
pesticides, or phytosteroids. Intrinsic factors that result in develop-
mental programming include (1) maternal age, (2) multiple fetuses,
and (3) maternal and embryonic genetic background. Based on large
epidemiological studies primarily in humans, as well as controlled stud-
ies in animal models including livestock, developmental programming
affects the function of various organ systems in the offspring, resulting
in altered growth, body composition, metabolism, and behavior. The
organ systems that have been shown to be affected include, among
others, adipose tissue, brain, cardiovascular system, endocrine system,
gastrointestinal tract, kidney, muscle, and reproductive system, includ-
ing the ovary, utero-placenta, testis, and hypothalamic-pituitary-gonadal
axis. In addition, the effects of developmental programming have been
shown to be transmissible across generations. The 2015 Triennial
Reproduction Symposium will focus on how developmental processes
and systems can affect reproductive success in males and females in
livestock and other species.

Key Words: Triennial Reproduction Symposium, developmental pro-
gramming of fertility, overview

2 Beef heifer development systems and lifetime productivity.
Andrew J. Roberts*!, Rick N. Funston?, Elaine E. Grings®, and Mark
K. Petersen!, 'USDA-ARS, Fort Keogh LARRL, Miles City, MT,
2University of Nebraska West Central Research and Extension Center,
North Platte, NE, 3Department of Animal Science, South Dakota
State University, Brookings, SD.

Research continues to amass proving nutrition and other environmen-
tal factors experienced during pregnancy affect the fetus, resulting in
changes in traits exhibited through life. In livestock, small differences
in nutritional profiles during gestation may result in fetal programing
that alters lifetime production efficiency. Thus, the potential of fetal pro-
graming should be considered when determining supplemental feeding
strategies during gestation. For example, evaluation of offspring born to
cows grazing dormant pasture supplemented with either 1.1 or 1.8 kg/d
of alfalfa hay during the last 3rd of gestation demonstrated females born
to cows provided the lower supplementation level were 10 kg heavier
and had greater BCS at 5 yr of age. These differences appeared benefi-
cial for maintaining reproductive performance in offspring managed
with less harvested feed inputs. Comparison of offspring from cows
wintered on native range (low quality) or improved pasture (greater
quality) for 30 to 45 d during the 5th to 6th mo of gestation resulted
in a trend for longer productivity in daughters from cows wintered on
improved pasture. In recent studies comparing offspring from cows
with or without protein supplementation while grazing dormant winter
range during late gestation, heifers from protein-supplemented dams
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had greater BW at weaning. This increase in BW persisted through
pregnancy diagnosis and subsequent calving, and pregnancy rates were
greater in heifers from protein-supplemented dams. Heifers from protein-
supplemented dams appeared less feed efficient compared with heifers
from un-supplemented dams. Thus, in utero exposure to nutritionally
restricted environments (non-supplemented dams) may promote greater
feed efficiency later in life. Nutrition during post-weaning development
may also affect lifetime productivity. Heifers developed on low quality
native range with RUP supplementation had greater retention beyond
3 yr of age than cohorts developed in a feed lot with higher quality
feed and greater ADG. Collectively, these examples show long-term
effects of nutritional management strategies used during gestation and
development in given production environments need to be evaluated.

Key Words: fetal programing, lifetime productivity, nutritional
supplementation

3 Effects of nutrition on reproductive development in bulls.
Leonardo F. C. Brito*, ABS Global Inc., DeForest, WI.

A series of experiments were conducted to evaluate the effects of nutri-
tion during calfhood (defined as the period from 10 to 26-30 wk of age)
and peripubertal period (27-31 to 70-74 wk of age) on reproductive
development in bulls. The overall objective of these experiments was
to evaluate the effects of nutrition on endogenous metabolic hormones
(leptin, insulin, GH, and IGF-I), gonadotropins and testosterone con-
centrations, sexual development, sperm production, and semen qual-
ity in bulls. Results of these experiments demonstrated that nutrition
affected GnRH secretion and sexual development in bulls. Increased
nutrition during calfhood resulted in a more sustained increase in LH
pulse frequency during the early gonadotropin rise and greater testicu-
lar development at maturity. On the other hand, low nutrition during
calfhood suppressed LH secretion during the early gonadotropin rise
and resulted in delayed puberty and reduced testicular development
at maturity. When low nutrition was accomplished by restricted feed
intake, hypothalamic and pituitary function were compromised and LH
secretion was more severely affected. Temporal associations between
LH secretion patterns and circulating IGF-I concentrations implied that
IGF-1 is a possible signal to the central “metabolic sensor” involved in
translating body nutritional status to the GnRH pulse generator. Nutrition
also affected testicular steroidogenesis (testosterone concentrations),
indicating effects on the number or function of Leydig cells, or both.
Age-related increases in physiological and GnRH-stimulated circulat-
ing testosterone concentrations were hastened in bulls receiving high
nutrition and delayed in bulls receiving low nutrition; these effects
were probably mediated by both LH secretion and IGF-I concentra-
tions. Circulating leptin and insulin may have only permissive roles
on GnRH secretion, but may enhance testicular development. Growth
hormone concentrations decreased concomitantly with increasing IGF-I
concentrations during sexual development in bulls, suggesting that the
testes could contribute considerable amounts of circulating IGF-1. In
conclusion, management strategies to optimize reproductive function
in bulls should focus on increasing nutrition during calfhood.

Key Words: bull, nutrition, sexual development



4  Nutritional programming of puberty in heifers. Gary L.
Williams*!2, Rodolfo C. Cardoso!2, Bruna R. C. Alves?, and Marcel
Amstalden?, ' Texas A&M Agrilife Research, Beeville, TX, *Texas
A&M University, College Station, TX.

Because multiple estrous cycles are required for heifers to express
full fertility before first breeding, ensuring that puberty is achieved
in advance of 14 mo of age is critical. This allows heifers to calve
as 2 year olds and optimizes lifetime efficiency. Feeding diets that
promote elevated BW gain during the prepubertal period has been the
primary strategy for achieving these end-points. Based on research
conducted in our laboratories and others, it appears that the interval
between approximately 4 and 7 mo of age (juvenile period) is a criti-
cal window for metabolically programming the neuroendocrine axis
to achieve targeted reproductive maturation in heifers. By focusing
on nutritionally mediated changes in the hypothalamus, we have been
able to characterize several structural and functional modifications in
hypothalamic pathways that respond to high-energy diets during this
period. These include the differential expression of several genes (NPY,
AGRP, POMC, and GHR) within the arcuate nucleus, a reduction in
NPY innervation of GnRH neurons, decreased concentrations of cen-
tral NPY, and increased innervation of kisspeptin neurons by aMSH.
These alterations are consistent with the hypothesis that accelerated
growth during the juvenile period, resulting in increased circulating
leptin, leads to decreased inhibition and accelerated excitation of GnRH
neurons. Novel nutritional and managerial approaches for optimizing
growth during sensitive periods of infantile and juvenile development
are required in order for fundamental biology to reach practical transla-
tion. These approaches must facilitate nutritional imprinting of the brain
during early calthood, while minimizing feeding costs, optimizing the
consistent establishment of estrous cycles by 11 to 12 mo of age, and
avoiding precocious puberty or disrupted mammary gland development.
Our recent studies indicate that this may be achieved by exposing heif-
ers to a stair-step nutritional regimen. However, a role for the maternal
metabolic environment in heifer offspring responses to postnatal diets
may also be operative. If confirmed, successful managerial strategies
will also include the pregnant dam (USDA-NIFA grants 2009-65203-
05678 and 2013-67015-20960).

Key Words: heifer, programming, puberty

5  Future reproduction in gilts and boars is affected prenatally
by sow management and early in life by management conditions
to which the developing swine are exposed. Mark J. Estiennc*,
Virginia Tech, Blacksburg, VA.

Applied research at Virginia Tech has focused on effects of pre- or
post-natal conditions on reproduction in adults. In utero, swine fetuses
can be programmed as a consequence of intrauterine growth retarda-
tion (IUGR) caused by insufficient uterine capacity. Although negative
effects of IUGR on postnatal growth are well documented, possible
reproductive effects have been less studied. Preliminary work from our
laboratory, however, showed that low BW boars had poorer libido and
semen quality than high BW boars; in gilts, age at puberty was negatively
correlated with pig BW. It is becoming apparent that fetuses can also
be programmed by management of the gestating sow. For example, we
compared growth and reproductive characteristics of gilts farrowed by
sows that were kept in individual crates throughout gestation, group pens
throughout gestation, or individual crates for the first 30 d post-mating
and then group pens for the remainder of pregnancy. During the last 4
wk of the grow-finish period, BW of gilts farrowed by females housed
in crates throughout gestation was greater than BW of gilts in the other 2
groups. Also, the efficiency of feed conversion was greatest and last-rib

backfat thickness the least, in gilts farrowed by females housed in crates
throughout gestation. Interestingly, fewer gilts farrowed by females kept
in crates throughout gestation reached puberty by 165 d of age compared
with the other 2 groups. In intensively managed swine operations, there
are many potential environmental stressors to which postnatal pigs are
exposed early in life and this may affect future reproduction as well.
For example, we determined the effects of crowding in the nursery on
future reproduction and longevity in gilts. Reproductive performance
during the second parity, including the number of pigs born alive was
significantly greater for gilts each allowed 0.25 m? of floor space in the
nursery compared with gilts restricted to 0.17 m?. Research will continue
to identify prenatal or early-in-life stressors and to develop management
strategies for mitigating adverse effects on swine reproduction.

Key Words: gilts, boars, development

6  Our stolen figures: Using the process of sexual differentia-
tion to think about endocrine-disrupting compounds and their
effects on energy balance. Jill E. Schneider*, Lehigh University,
Bethlehem, PA.

Reproductive processes (gametogenesis, hypothalamic-pituitary-
gonadal function, and behavior) are masculinized or feminized during
fetal development. At least some of these effects are determined during
fetal development by androgens, estrogens, and glucocorticoids acting
on cognate steroid receptors. These receptors, however, render reproduc-
tive development sensitive to endocrine-disrupting compounds that also
act on the same receptors. Less well known is the fact that endocrine
disruptors can alter energy balance (energy intake, storage, and expen-
diture). Recent evidence indicates that endocrine disruptors affect many
individual processes known to contribute to obesity, including the gut
microbiome, adipocyte differentiation, energy metabolism, ingestive
behavior, and the tendency to accumulate adipose tissue in response to
certain diets. Understanding effects of endocrine disruptors on energy
balance will be aided by attention to the processes involved in sexual
differentiation. This is because many energy-balancing traits are sexually
dimorphic with the masculine phenotype most closely linked to meta-
bolic diseases such as type 11 diabetes and heart disease. So far, it is clear
that at least some endocrine disruptors have masculinizing effects via
classical organizational effects on sexually dimorphic energy balancing
traits during fetal development. In addition, we should expect endocrine
disruptors to affect other defined mechanisms of sexual differentiation
(e.g., sex chromosome action, aromatization, active feminization, and
organizing actions at later periods of development, such as puberty).
Investigators interested in effects of endocrine disruptors on peripheral
metabolism often work in isolation from those interested in the effects of
endocrine disruptors on ingestive behavior. In fact, changes in peripheral
metabolism have organizational and activational effects on the neural
circuitry that controls ingestive behavior. Together, these considerations
demand a concerted multidisciplinary and integrative approach to the
study of endocrine disruptors.

7  Environmentally induced epigenetic transgenerational
inheritance of disease: Ancestral ghosts in your genome. Michael
K. Skinner*, Center for Reproductive Biology, School of Biological
Sciences, Washington State University, Pullman, WA.

Transgenerational effects of environmental toxicants significantly
amplify the effect and health hazards of these compounds. One of the
most sensitive periods to exposure is during embryonic gonadal sex
determination when the germ line is undergoing epigenetic programming
and DNA re-methylation. Previous studies have shown that endocrine
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disruptors can cause an increase in adult onset disease such as infertil-
ity, prostate, ovary and kidney disease, cancers and obesity. Interest-
ingly, this effect is transgenerational (F,, F,, F5, and F, generations)
and hypothesized to be due to a permanent (imprinted) altered DNA
methylation of the germ-line. The transgenerational epigenetic mecha-
nism appears to involve the actions of an environmental compound at
the time of sex determination to permanently alter the epigenetic (i.e.,
DNA methylation) programming of the germ line that then alters the
transcriptomes of developing organs to induce disease susceptibility and
development transgenerationally. A variety of different environmental
compounds have been shown to induce this epigenetic transgenerational
inheritance of disease including: fungicide vinclozolin, plastics BPA and
phthalates, pesticides, DDT, dioxin and hydrocarbons. The suggestion
that environmental factors can reprogram the germ line to induce epi-
genetic transgenerational inheritance of disease and phenotypic variation
is a new paradigm in disease etiology that is also relevant to other areas
of biology such as evolution.

8  Environmental effects on programming of reproductive
behavior. Frederick vom Saal*, University of Missouri-Columbia,
Columbia, MO.

Fetal development is a period of heightened sensitivity to hormones
that regulate the differentiation of tissues. An example showing that
very small differences in testosterone (T) and estradiol (E,) during fetal
life can lead to changes in the life history of males and females is the
intrauterine position phenomenon or IUP. Developing between fetuses
of'the same or opposite sex in species in which there are multiple fetuses
(polytocous species) results in very small differences in fetal serum
T and E, and differences in the development of tissues, including the
brain, responsive to these sex steroids. For example, in mice, 2F males
(located in utero between 2 females) have elevated serum E, during fetal
life and in adulthood show an increase in sexual behaviors relative to
2M males (located between 2 males); 2M males have elevated serum
T during fetal life and in adulthood are more aggressive than 2F males.
Similarly, 2F female mice are more sexually attractive to males and more
sexually receptive, but less aggressive, than their 2M female siblings.
There are now numerous environmental chemicals that have been found
to bind to estrogen receptors and disrupt normal estrogen signaling.
The best studied of these estrogenic endocrine-disrupting chemicals is
bisphenol A or BPA. Developmental exposure to BPA has been related
to numerous changes in brain structure, function, and behavior in both
males and females. Of great interest is the finding that the magnitude
of the sex differences in some behaviors observed in untreated rats and
mice is reduced or eliminated as a result of exposure to doses of BPA
that are relevant to exposures experienced by humans based on biomoni-
toring studies. While there is less information regarding the effects of
endocrine disrupting chemicals such as BPA in farm animals relative
to rodents or humans, there is evidence for effects of fetal exposure to
BPA on neuroendocrine function in sheep. There is also evidence for
transgenerational transmission of altered phenotype, including behavior,
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caused by exposure to endocrine disrupting chemicals during the period
of germ cell epigenetic programming.

Key Words: endocrine disruptor, bisphenol A, fetal programming

9  Potential effects of real life exposure to environmental
contaminants on reproductive health. Neil P. Evans*!, Michelle
Bellingham!, Corinne Cotinot?, Stewart M. Rhind?, Richard Sharpe?,
and Paul A. Fowler’, /College Medical Veterinary and Life Sciences,
Institute of Biodiversity Animal Health & Comparative Medicine,
University of Glasgow, Glasgow, UK, °’INRA, 1198 Biologie du
Developpement et Reproduction, Jouy en Josas, France, 3James
Hutton Institute, Aberdeen, UK, *Queens Medical Research Insti-
tute, MRC Centre for Reproductive Health, University of Edinburgh,
Edinburgh, UK, *Institute of Medical Sciences, Division of Applied
Medicine, University of Aberdeen, Aberdeen, UK.

While much research has focused on the effects of individual chemi-
cal exposures on animal health, far less is known about the effects of
exposure to the mixtures of chemicals often found within our environ-
ment, even though this is a more typical exposure pattern. Biosolids
(processed human sewage sludge) contain low individual concentrations
of an array of contaminants including heavy metals and organic pollut-
ants [e.g., polycyclic aromatic hydrocarbons, polychlorinated biphenyls
and polychlorinated dibenzo(p)dioxin and furan] and form the basis of
our model with which to study the effects of exposure to mixtures of
environmentally relevant concentrations of pollutants in a domestic
animal, the sheep. Studies using this model have investigated the effects
of developmental exposure to biosolids on a variety of reproductive
endpoints, including GnRH, kisspeptin, and estradiol receptor expres-
sion within the hypothalamus, LH and estradiol receptor expression
within the pituitary gland, and protein, nRNA, and gamete production
within the gonads of male and female sheep. The studies suggest that
exposure to biosolids in utero, via maternal exposure, has detrimental
effects on the fetal hypothalamo-pituitary-gonadal axis that could affect
subsequent fertility. Studies with adult animals, also exposed during fetal
life, suggest long-term effects of environmental chemical exposure on
the reproductive axis. Investigation of lambs born to ewes grazed on
biosolid-treated pastures (1) throughout life, (2) up until gestation, or
(3) only during gestation have shown that some effects of environmental
chemicals (relative to unexposed controls) may be more pronounced
when exposure is acute, or that physiological compensation may occur
when exposure is prolonged. Overall, the results of this study ques-
tion the reliance on no observed adverse effects levels, with regard to
chemical safety, when chemical exposure normally occurs as complex
mixtures. The results suggest that developmental chemical exposure
may affect the hypothalamo-pituitary-gonadal axis at a variety of levels,
although whether the effects are driven by central effects or occur at each
organ studied remains to be determined. [ Wellcome Trust grant 080338].

Key Words: endocrine-disrupting chemicals, environmental con-
tamination, ruminant



Breeding and Genetics Symposium: Joint Interbull/JAM Session:
Milk spectral data—Cost-effective information to improve
expensive and limited traits in dairy cattle breeding

10  Capitalizing on fine milk composition for breeding and
management of dairy cows. Nicolas Gengler*!, Héléne Soyeurt!,
Frédéric Dehareng?, Catherine Bastin', Frédéric Colinet', Hedi Ham-
mami', and Pierre Dardenne?, ! University of Liége-GxABT, Gem-
bloux, Belgium, *Walloon Agricultural Research Center, Gembloux,
Belgium.

Management and breeding of dairy cows face the challenge of perma-
nently adapting to changing production circumstances under socio-
economic constraints. If management and breeding addresses different
timeframes of action, both need relevant phenotypes that allow for
precise monitoring of the status of the cows, their products (i.e., milk
and subsequently dairy products), their behavior and their environmental
impact. Milk composition has been identified as an important source of
information since it could reflect, at least partially, all these elements.
Major milk components such as fat, protein, urea, and lactose contents
are routinely predicted by mid-infrared (MIR) spectrometry and have
been widely used for these purposes. But, milk composition is much
more complex and other components might be informative. Such new
milk-based phenotypes should be considered given that they are cheap,
rapidly obtained, usable on a large scale, robust and reliable. In a first
approach, new phenotypes can be predicted from MIR spectra using
classical prediction equation based techniques. This method was used
successfully for many novel traits (e.g., fatty acids, lactoferrin, miner-
als, milk technological properties, citrate), that can then be useful for
management and breeding purposes. An innovation was to consider
the longitudinal nature of the relationship between the trait of interest
and the MIR spectra (e.g., to predict methane from MIR). By avoiding
intermediate steps, prediction errors can be minimized when traits of
interest (e.g., ketosis) are predicted directly from MIR spectra. In a
second approach, in an innovative manner, patterns detected by com-
paring observed from expected MIR spectra can be used directly. All
these traits can then be used to define best practices, adjust feeding and
health management, improve animal welfare, improve milk quality
and limit environmental impact. Under the condition that MIR data are
available on a large scale, phenotypes for these traits will allow genetic
and genomic evaluations. Introduction of novel traits into the breed-
ing objectives will need additional research to clarify socio-economic
weights and genetic correlation with other traits of interest.

Key Words: milk, spectra, novel traits

11  Applications of milk spectroscopy data to select for feed
efficiency and reduced methane emissions in dairy breeding
programs. Sinead McParland*! and Frederic Dehareng?, ‘Animal
and Grassland Research & Innovation Centre, Teagasc Moorepark,
Fermoy, Co. Cork, Ireland, 2Walloon Agricultural Research Centre,
Gembloux, Belgium.

Feed efficiency (FE), the difference between energy intake and the
energy demanded and supplied by various reservoirs and sinks, is of
increasing importance. One such energy sink is methane emissions
(ME); ME also have repercussions on climate change. Collection of the
necessary data for the computation of genetic evaluations for both FE
and ME are, however, laborious and expensive. Mid-infrared spectrom-
etry (MIRS) offers a solution to routinely collect data on milk recorded

animals at no additional cost to milk recording. The use of MIRS to
accurately predict animal and milk traits, including energy balance
(EB) and milk fatty acids (FA) has recently been shown and validated.
When changes in body mass are zero, EB is mathematically identical to
residual feed intake (RFI), a measure commonly used to depict FE. The
relationship between ME and milk FA has also been reported. There-
fore, it was recently hypothesized that both RFI and ME could also be
predicted from milk. Two separate studies were conducted using 1,270
records of RFI from Irish Holstein-Friesians, and 77 records of ME from
Belgian Holstein cows. Accuracy (i.e., correlation) of predicting RFI
and ME using partial least squares regression on the MIR spectral data
was 0.62 and 0.87, respectively, in cross validation. Both studies were
limited by small numbers, and have yet to be independently validated.
The heritability of MIR-predicted RFI was 0.06, and was lower than the
heritability of measured RFI using the same data set (0.10), however
the genetic correlation between MIR-predicted and measured RFI was
0.78 using the limited data set. Furthermore, when prediction equations
were applied to larger data sets of MIR spectral data, the lactation profile
for RFI was in line with expectations based on profiles estimated from
measured RFI. The shape of the lactation profile of predicted ME was,
however, dependent on stage of lactation. The major limitation preclud-
ing FE and ME from breeding programs in the past can be resolved
through the use of MIRS on milk recorded animals.

Key Words: feed efficiency, methane, mid infrared spectrum

12 Using milk spectroscopy phenotypes in genetic selection
programs to improve the nutraceutical value of milk in dairy
cows. Henk Bovenhuis*, Animal Breeding and Genomics Centre,
Wageningen University, Wageningen, the Netherlands.

Milk is a unique product that is specifically suited to nourish the offspring
and because initially milk is the young’s only food it has to contain
all essential ingredients. However, several studies have indicated that
in modern human diets, a high intake of saturated fatty acids is a risk
factor for cardiovascular diseases. Milk and dairy products are major
sources of these fatty acids. Milk fat composition is strongly affected
by genetic factors, which suggests that there are opportunities to change
milk fat composition by means of selective breeding. A crucial factor in
successful selection strategies is the availability of phenotypes. Milk fat
composition can be accurately determined based on gas chromatography
(GC); however, this analytical method is expensive and relatively time
consuming. Alternatively, fatty acids can be predicted based on infrared
spectra. Infrared prediction of unsaturated fatty acids might be based on
indirect relations or on a direct relationship between infrared frequen-
cies and the double bond within the fatty acid chain. Distinguishing
direct and indirect relations is relevant as it might have consequences
for the range of conditions under which prediction equations are valid.
Bouwman (2014) compared genome-wide associations for GC-based
fatty acids with infrared-predicted fatty acids and found considerable
differences. A typical example was the region on BTA26 containing the
SCD1 polymorphism. More recently, we studied the effect of the SCD1
polymorphism on all 1,060 individual infrared wavelengths (Wang et
al., 2015). No wavelengths were significantly affected by the SCDI
polymorphism whereas the SCD1 polymorphism has been shown to have
significant effects on the content of C10:0, C14:0, C18:0, C10:1, C12:1,
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Cl14:1, and C16:1 (Duchemin et al., 2012). This suggests that infrared
spectra contain little direct information on the content of these fatty
acids. This confirms results by Eskildsen et al. (2014), who concluded
that prediction of individual fatty acids relies on correlations with fat
content rather than on direct relations with specific Infrared frequencies.

Key Words: infrared, prediction, milk fatty acids

13 Do milk spectroscopy phenotypes have a role to play in
dairy fertility and health breeding programs? Catherine Bastin*!,
Léonard Théron?, Aurélie Lainé', and Nicolas Gengler!, ! University
of Liege, Gembloux Agro-Bio Tech, Animal Science Unit, Gembloux,
Belgium, *Faculty of Veterinary Medicine, Clinical Department of
Production Animals, University of Liege, Liege, Belgium.

Genetic selection allows for permanent improvement of dairy cow fer-
tility and health. However, these traits are generally complex, difficult
to record, and lowly heritable (<0.10). Hence, indicators have been
proven as useful in the prediction of genetic merit for direct fertility
and health traits as long as they are easier to measure, heritable, and
genetically correlated. Considering that changes in (fine) milk composi-
tion over the lactation reflects the physiological status of the cow, the
mid-infrared (MIR) analysis of milk opens the door to a whole new
range of potential indicator traits of fertility and health. Previous studies
investigated the phenotypic and genetic relationships between fertility
and MIR-predicted phenotypes, most of them being related to negative
postpartum energy balance and body fat mobilization (e.g., fat to protein
ratio, urea, fatty acids profile). Results showed that a combination of
various fatty acids traits (e.g., C18:1 cis-9 and C10:0) could be used to
improve fertility. Furthermore, occurrence of (sub-)clinical ketosis has
been related to milk-based phenotypes such as fatty acids and ketone
bodies. Hence, MIR-predicted acetone and B-hydroxybutyrate contents
in milk were demonstrated as useful for breeding cows less susceptible
to ketosis. Although studies investigating the genetic association among
mastitis and MIR-predicted phenotypes are scarce, a wide range of
traits, potentially predicted by MIR spectrometry, are worth consider-
ing. It includes traits related to the disease response of the cow (e.g.,
lactoferrin), to the reduced secretory activity (e.g., lactose) and to the
alteration of blood-milk barrier (e.g., minerals, citrate). Moreover, direct
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MIR-prediction of fertility and health traits should be further consid-
ered. To conclude, MIR-predicted phenotypes have a role to play in the
improvement of dairy cow fertility and health. However, further studies
are warranted to (1) grasp underlying associations among MIR-predicted
indicator and fitness traits, (2) estimate the genetic parameters, and (3)
include these traits in broader breeding strategies.

Key Words: health, fertility, mid-infrared spectrometry

14 Implementation of mid-infrared calculated tools to select
for novel traits in dairy cattle breeding. Eileen Wall*!, Stepha-
nie Smith!, Sinead McParland?, Vicky Hicks?, and Mike Coffey',
Scotland’s Rural College, Edinburgh, UK, *Teagasc, Cork, Ireland,
3National Milk Records, Chippenham, UK.

Currently, mid infrared (MIR) spectroscopy of milk samples is used to
predicted milk fat, protein, and lactose. While the technology has been
utilized for milk recording for numerous years, the application of mid-
infrared to measure other parameters in milk is a recent development.
More recent studies have shown that MIR can predict different milk
quality attributes (e.g., Soyeurt et al., 2011, 2012) as well as other per-
formance traits such as energy balance (McParland et al., 2011, 2014),
methane emissions (Dehareng et al., 2012) and health and fertility
traits. Here we extend the predictions of novel traits from milk MIR to
implementation in the industry as part of routine milk recording. We
will discuss the system established to routinely capture and used milk
spectra in an operational milk recording business. The system established
has allowed us to apply prediction equations for a range of traits to
national spectra on almost 117,000 animals (over 1 million test-dates)
from 355 farms across the UK (from Feb 2013 to Jan 2015). Systems
for routinely predicting novel traits have been established and routine
extraction of data for the estimation of genetic parameters and breeding
values developed. For example, heritability estimates for cow energy
balance, body energy content and energy intake were 0.12, 0.23, and
0.15 respectively. Mid-infrared-based traits predictions from routinely
collected data at a national level have potential use in genetic improve-
ment of livestock for previously difficult and expensive to record traits.

Key Words: milk mid-infrared, genetic improvement, dairy cows



Breeding and Genetics Symposium: Joint Interbull/JAM Session:
Use of genomics to improve limited and novel phenotypes in animal breeding

15  The effect of genomic technologies in the selection of novel
phenotypes in dairy crossbreeding programs. Richard J. Spel-
man*, Mathew D. Littlejohn, Ric G. Sherlock, and Steve Davis,
Livestock Improvement Corporation, Hamilton, New Zealand.

Genomic selection in dairy cattle has been successfully applied for milk
production traits in many countries around the world. This has been
enabled through the routine collection of phenotypes over several years
and the large body of animals that have been genotyped. The applica-
tion of genomics for non-routinely collected phenotypes has been less
successful due to the cost of phenotyping and the smaller number of
animals available for genotyping. Genomic estimates for Johne’s sus-
ceptibility and residual feed intake have been recently commercialized
in the New Zealand dairy population. Johne’s susceptibility has been
estimated in a case control experimental setting. Over 1,500 animals
that have been identified to be affected by Johne’s have been genotyped
and compared with a control derived from the general population of
animals that have been genotyped in the LIC genomic selection data set.
The accuracy of evaluation for Johne’s susceptibility is approximately
30% with a heritability of 18%. Residual feed intake was measured over
2000 growing Holstein-Friesian heifers in New Zealand and Australia,
which were phenotyped over 42 d for feed intake and live weight gain.
Genomic estimates for residual feed intake have a reliability of 10%.

Key Words: dairy, genomics, crossbreeding

16  Using genomic technologies to improve broiler health and
production. Rachel J. Hawken*, Cobb-Vantress, Siloam Springs, AR.

Health and welfare traits have always been a critical factor toward the
genetic improvement of broiler breeding stock. Current trends toward
antibiotic free broiler production have emphasized the need to engage
new technologies toward the improvement of these traits. Genomic
technologies such as genome selection, genome sequencing, and muta-
tion detection all offer great opportunities to advance these traits. For
example, with the aid of genomics, genetic information from birds in
disease challenged environments (on pure line breeders or crossbred
product birds) can be utilized for the selection of superior breeding stock
at the pedigree level, in non-diseased environments. Furthermore, the
genetic basis of genetic diseases can be identified and deleterious alleles
eliminated from breeding programs. This presentation will illustrate
various opportunities for improving health and production traits using
genomics at Cobb.

Key Words: poultry, genomics

17  Application of genomic technologies to improve feed effi-
ciency traits in swine. Kent A. Gray*, Smithfield Premium Genetics,
Rose Hill, NC.

One challenge that faces the US pork industry is the efficient use of feed
resources as feed costs continue to be the largest variable expenditure.
Typically, feed efficiency is measured as feed conversion ratio (FCR)
or calculated through residual feed intake (RFI). Regardless of the mea-
sure defined as feed efficiency, average daily gain (ADG) and average
daily feed intake (ADFI) remain the 2 main components for estimating
nutrient utilization traits. Several studies demonstrate improvement of
feed efficiency through selection programs focused on improving either

FCR or RFI. However, these programs require recording individual feed
intake, which is labor intensive, time consuming, and requires special-
ized equipment. Additionally, data from feed intake recording equipment
(FIRE) systems contain several data errors that require careful editing
before the data can be used. With the introduction of advanced genomic
technologies in livestock species there is an opportunity to improve
selection of feed efficiency. Genomic tools have helped us identify
genomic regions associated with feed efficiency and other production
traits through whole-genome association studies. One region in particular
located on SSC1 ranging from 166 to 170 Mb was significantly associ-
ated with ADFI, ADG, and backfat (BF), where SOCS6 and DOKG6 are
proposed as the most likely candidate genes. The use of whole-genome
selection methodologies can also be used to improve response to selec-
tion by increasing accuracy. Variance components were estimated with
AIREML and (G)EBV were computed with either BLUP or single-step
genomic BLUP (SSGBLUP). Comparisons of reliabilities between tra-
ditional BLUP estimates and SSGBLUP estimates indicate that GEBV
estimates for FCR and component traits BF, ADFI, ADG, and off-test
weight (WT) have increased reliabilities by 9% to 60% when compared
with traditional EBV estimates. Because of this increased accuracy,
we can conclude that application of genomic technologies will help us
improve feed efficiency traits in swine.

Key Words: feed efficiency, swine, genomic selection

18  The role of genomics in the development of novel pheno-
type-based products in the beef industry. Matthew A. Cleveland*,
Genus plc, DeForest, W1.

The use of genomics in beef cattle evaluation has experienced relatively
widespread adoption. Breed associations and improvement programs
have used genomic information to varying degrees, particularly for
well-characterized traits. The opportunity for transformational change
from genomics, however, lies with novel traits that are typically more
difficult to capture or describe during normal production processes.
Genomic associations have been reported for novel traits such as those
related to feed efficiency, animal health, meat quality and consumer
preference, reproduction, healthfulness of beef and effects on human
health, the environment and animal welfare. While several interesting
genomic regions have been identified across traits, there is scant evidence
of application in structured breeding programs for beef cattle. The col-
lection of phenotypes for some novel traits can have near-term direct
genetic and economic impact. For example, improvements in individual
feed intake or even disease resistance can generate measurable increases
in beef system profitability. Other novel traits of interest, such as fatty
acid composition or methane production, have large perceived consumer
impact, but remain aspirational in terms of providing a direct economic
benefit or even a logical selection objective. Regardless of the trait, the
optimal use of genomics in a beef improvement program requires a
structured data collection system, or large project-based phenotyping
efforts, to realize the benefits and deliver a truly differentiated product.
Ultimately, the value derived from genomics-enabled differentiation
must at a minimum cover the cost of the investment. The value of genom-
ics in the beef industry is difficult to elucidate without some measure of
actual or “virtual” integration of the value chain, which is often lacking.
Commercial breeding programs, such as Genus ABS, have developed
the structure to deliver well-defined genetically improved products to
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the beef supply chain. At the core of this improvement is the ability to
make rapid progress for economically relevant traits, which is often
optimally achieved with the aid of genomic information.

Key Words: beef cattle, genomics, novel phenotype

19  Using genomics to enhance selection of novel traits in North
American dairy cattle. Jacques P. Chesnais*!, Mehdi Sargolzaei'-3,
Filippo Miglior?3, and Jennie E. Pryce*, ! The Semex Alliance,
Guelph, Ontario, Canada, *Canadian Dairy Network, Guelph,
Ontario, Canada, 3CGIL, University of Guelph, Guelph, Ontario,
Canada, *Department of Economic Development, Jobs, Transport
and Resources, Bundoora, Victoria, Australia.

Genomics offers new opportunities for the effective selection of novel
traits. For traits such as mastitis resistance, hoof health, or milk composi-
tion records based on medium infrared (MIR) data, for example, enough
records are usually available to carry out genomic evaluations based
on sire genotypes and the phenotypes of their daughters. For traits that
are more novel or expensive to collect, such as individual feed intake
or immune response, the development of a cow reference population
is the most effective approach. The reliability of the resulting genomic
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predictions depends primarily on the size of the reference population and
on trait heritability, as shown by Daetwyler et al. (2008). To provide an
empirical check of these theoretical estimates of reliability, the reliability
of genomic selection was estimated for various traits using a reference
population of 1,000 to 10,000 Canadian-born Holstein cows that had
been genotyped with a panel of 6,000 SNP or more. All genotypes were
imputed to 50K. The effects of SNP were estimated from cow records
only, after excluding the dams of validation bulls. Bulls first proven in
2013 and 2014 were then used to carry out a validation and estimate
the accuracy of genomic selection based on these SNP effects. Differ-
ences between accuracies obtained this way and using the Daetwyler
formula are reported for traits of varying heritability and degree of
indirect selection. Results confirm that large reference populations are
usually required to achieve adequate accuracy. In many instances, the
accuracy of genomic selection for novel traits can be increased through
the use of indicator traits. Cow size and MIR data are used as examples
to show how they can increase the accuracy of genomic selection for
feed efficiency. Expected rates of genetic progress are calculated for
each scenario, using the selection intensities and generation intervals
currently realized in North American dairy cattle.

Key Words: novel trait, genomic evaluation, dairy cattle



ADSA-SAD (Student Affiliate Division) Undergraduate Competition:
ADSA-SAD Undergraduate Student Poster Competition

M1  An analysis of cow cooling methods in lactating Jersey
cows, while simultaneously assessing the accuracy of infrared
thermography in characterizing heat stress. Amy P. McBirney*!,
Stan L. Henderson', and Luis A. Rodriguez?, ! California Polytechnic
State University, San Luis Obispo, CA, *Innovative Liquids LLC, El
Dorado Hills, CA.

Cow comfort is a crucial component to maximizing dairy cattle health
and productivity. Combating high temperatures is of particular impor-
tance to dairy producers located in California’s Central Valley who
must ensure their herd remains cool and comfortable to maintain animal
wellbeing and productivity. The purpose of this project was to determine
differences in heat stress based on cow cooling methods on a California
Jersey dairy while also using infrared technology to measure and pre-
dict heat stress. Infrared rear udder surface temperatures, digital rectal
temperatures and respiration rates were collected on 30 Jersey cows.
Fifteen cows from each of 2 different high-producing mature cow pens
were selected to obtain measurements during 3 different times: morn-
ing in freestalls (8-9:15 AM), mid-morning in the milk barn (9:30-11
AM), and afternoon in freestalls (1:30-2:45 PM). Management and
freestall barn design were similar between pens, with the exception of
differing cow cooling methods. One pen was provided with soakers
only, while the other pen was provided with soakers and fans. Low to
high heat stress was observed in the sample of 30 cows throughout the
day. The lowest respiration rates, rectal temperatures, and udder tem-
peratures were observed in the milking parlor during the mid-morning,
particularly as cows stood in the holding pen for greater lengths of time.
Rectal temperatures for cows in Pen 6 (no fans) differed significantly
(P =0.003) from rectal temperatures measured on the same group of
cows when in the milk barn. The positive response to the more frequent
soaking times of the milk barn cooling system suggests this method
may be more effective in reducing the effect of heat stress than either
of the freestall cooling systems. Infrared body surface temperature is
currently being explored as a potentially dependable and accurate means
of quantifying heat stress in cattle (Jones, 1999; Berg et al., 2013). Data
indicated a significant correlation (P =3 x10~*) between infrared udder
temperatures and digital rectal temperatures, suggesting that infrared
thermography is valuable in identifying heat stress.

Key Words: heat stress, infrared thermography, cow comfort

M2  Comparison of dry matter measurements between a hand-
held near infrared unit and 48 hour-60°C oven drying with corn
silage and alfalfa silage. Derek M. Donnelly*, Robb W. Bender, and
David K. Combs, University of Wisconsin-Madison, Madison, WI.

Calculating accurate dry matter of forages is important for adjusting
rations on a day-to-day basis. This study evaluated the accuracy of a
hand-held near infrared (NIR) unit (Moisture Tracker, Digistar Inc.,
Fort Atkinson, WI) compared with conventional oven drying for 48 h
at 60°C using 2 different forages: alfalfa silage and corn silage. Twenty
frozen samples each of alfalfa silage and corn silage were obtained from
a commercial feed testing laboratory (Rock River Labs Inc., Watertown,
WI). The NIR unit was calibrated for each different forage type. Approxi-
mately 105 g of each sample was spread over an 8 cm x 8 cm area on
brown paper and scanned with the NIR unit 30 times, each scan was in
a different location on the sample. Upon the thirtieth measurement, the
NIR unit would show the average dry matter content on its display. The

average of the 30 scans was recorded as the dry matter content of the
sample. Two 100-g subsamples of each forage sample were weighed
into aluminum pans. The samples were then oven-dried for 48 h at 60°C
and weighed back to calculate oven dry matter. Dry matter determined
by NIR and oven were compared by #-test within each forage type. Dry
matter determined for corn silage via the NIR (39.59%) were similar (P
= 0.557) to those obtained from conventional oven drying (39.92%).
Dry matter estimated from the NIR for alfalfa (48.6%) were greater (P
<0.0001) than obtained from oven drying (44.17%). The results of this
experiment showed that dry matter values were similar with oven dry
matter when analyzing corn silage, but were not similar when analyz-
ing alfalfa silage.

Key Words: dry matter, near infrared, dairy cattle

M3  Evaluation of pH test strips for accuracy in determining
pH of cow urine. Colleen N. Curtiss*!, Kayleigh G. Gratz', David P.
Chamberlin!, Timothy F. Brown?, and Elizabeth L. Karcher!, /Michi-
gan State University, East Lansing, M1, 2West Central, Ralston, IA.

Hypocalcemia is a periparturient metabolic disorder that is costly to the
US dairy industry. One strategy to reduce incidences is to feed anionic
supplements during the close-up period. The effectiveness of this strat-
egy may be monitored by evaluating urine pH of cows, with an effective
preventative pH in the range of 6.0 to 7.0. There are multiple commercial
urine pH strips available to test the acidity of urine. The objective of this
study was to evaluate several pH test strips for accuracy in determining
pH of cow urine. Urine was collected from 4 mid-lactation Holstein dairy
cows, composited, and distributed into ten 250-mL samples. The pH
of each sample was then adjusted, using 12 N HCI and a laboratory pH
meter, to 1 of 10 pH values: 5.5, 6.0, 6.25,6.5,6.75,7.0,7.25,7.50,7.75,
and 8.0. The pH of each standard was recorded at the end of sampling
and the average of the 2 values (5.68, 6.10, 6.33, 6.63, 6.81, 7.06, 7.33.
7.57,7.76, and 8) was used to compare the accuracy of the strips. Seven
evaluators assessed each pH sample with 9 commercially available pH
strips to determine equivalence between the pH strip reading and the pH
of the prepared standard. Confidence intervals (90%) were calculated for
each pH strip and sample combination and compared with the standard.
Seven of the 9 strips fell within the 90% confidence interval ranges for
1 to 3 urine samples and 1 strip was within the range for 5 samples. Of
the pH strips tested, only 1 was able to identify a correct pH for 7 of
the 10 urine samples. Based on our results, this strip could be used to
identify urine pH in a range from 5.7 to 7.75. These results depict the
variation in the accuracy of the test strips to detect urine pH. Producers
must be aware of these variations as they utilize urine pH to measure
the effect of feeding anionic supplements in a transition cow program.

Key Words: hypocalcemia, pH, urine

M4  Rumen epithelial gene expression in response to oral
NaHCOj; treatment in Holstein bull calves. Emily R. Meese*!,
Taylor T. Yohe!?, Hannah L. M. Tucker!, and Kristy M. Daniels'?,
!The Ohio State University, OARDC, Wooster, OH, *Virginia Tech,
Blacksburg, VA.

While common, concern exists that low rumen pH in periruminant calves
should be avoided. Oral NaHCOj; can increase rumen pH. The objective
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was to study effects of oral administration of NaHCOj; on expression
of select genes in the rumen epithelium at 49 d of age. Genes included
in the investigation encode for proteins that are used for volatile fatty
acid (VFA) absorption, pH regulation, and NaHCOj; transport. Neonatal
Holstein bulls (n = 12) were randomly assigned to one of 4 treatments,
arranged in a 2 x 2 factorial design. Factors were treatment [control (con)
or NaHCOs; (bicarb)] and oral route of delivery (water-based drench or
gelatin-filled capsule). Administration of NaHCO; dose was adjusted
weekly and reached a maximum of 48 g/d. Treatments were administered
before each of 2 daily feedings. Calves were fed 543 g DM/d of a 22%
CP, 20% milk fat replacer, had access to a 20% CP starter and water.
At wk 8, rumen tissue was obtained from the cranial ventral region of
each calf. Total RNA was extracted from the epithelial portion of rumen
tissue, reverse transcribed into cDNA, and used in quantitative reverse
transcription PCR assays. Relative abundance of 10 VFA transporters,
pH regulators, anion exchangers and cotransporters were quantified.
Rumen pH was not increased by NaHCO3, (measured 2, 4, and 6 h post-
dosing) but urine pH was. This observation went against past findings
regarding ruminal pH with oral NaHCO; administration but generally
supports the notion that post-ruminal, rather than ruminal, NaHCO;
absorption and metabolism occurs in young calves. In support of this,
NaHCO; had no effect on expression of any ruminal gene measured
here. Findings suggest that in young calves, low rumen pH is part of
the developmental process and regulatory mechanisms associated with
non-diffusional VFA transport, rumen pH, and NaHCO; transport are
not affected by supplemental NaHCO;,

Key Words: dairy calf, rumen, gene expression

MS  Effect of overstocking at the feed bunk on indicators of
cow temperament. Danielle N. Coleman*, Maurice L. Eastridge,
Jessica A. Pempek, and Kathryn L. Proudfoot, The Ohio State Uni-
versity, Columbus, OH.

Our objective was to investigate the effect of overstocking the feed bunk
on dairy cow behavioral responses to human approach and reactivity to
blood sampling. One hundred and 20 dry Holstein cows were allocated
to 1 of 2 treatment groups with different stocking densities [overstocked
(OS): 0.88 headlocks/cow; understocked (US): 1.17 headlocks/cow].
Over 2 testing periods (7 d apart), flight response was assessed using a
human-approach test with a 5-point ordinal scale defining the distance
at which the cow stepped away from the approaching experimenter (0 =
not approachable from 3 m to 4 = cow moves away when experimenter
is 0 m from the cow). A qualitative assessment was also made of the
cow’s response to the experimenter using a visual analog scale (VAS)
that included the terms: relaxed, nervous, alert, shy, aggressive, social,
and curious. Reactivity to blood sampling via the coccygeal vein was
assessed in the pen using a 4-point scale (0 = least reactive to 3 = most
reactive). Data were analyzed through a mixed model analysis, using
treatment, time, and their interaction. The relationship between qualita-
tive measures was assessed using a Pearson correlation. Treatment did
not affect the cow’s flight response; however, there was a significant
treatment by time interaction whereby flight response scores decreased
with time in OS cows and increased with time in US cows (OS: 1.65
to 1.47, US: 1.33 to 1.68; P = 0.02). Reactivity to blood sampling did
not differ by treatment (OS: 1.11, US: 0.98; P = 0.47), and there was
also no treatment by time interaction (OS: 1.17 to 1.11, US: 1.01 to
0.98; P =0.88). The overall correlation between qualitative terms was
low. However, the terms ‘relaxed’ and ‘nervous’ showed a significant
negative correlation (OS: r = —0.71; P < 0.0001; US: r=-0.61; P <
0.0001). In conclusion, overstocking the feed bunk affected the ani-
mal’s response to an approaching human. Cows in the OS treatment
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became less approachable over time, which may indicate fear, stress,
or an increase in arousal. Future research should investigate the effect
overstocking may have on cow temperament for a longer duration, as
this may further decrease approachability.

Key Words: stocking density, feed bunk, temperament

M6  Relationship between cow lying behavior and freestall
barn design. Jennifer Callanan* and Amber L. Adams-Progar, Wash-
ington State University, Pullman, WA.

There is concern that barn design may cause underutilization of iso-
lated freestalls and, in turn, lead to overcrowding and decreased cow
comfort. The objective of this study was to observe and describe cow
utilization of isolated stalls in one pen of lactating dairy cattle. One
pen of 67 Holstein cows, with lactations ranging from one to 7, was
selected for observations because the pen was designed to include one
row of 8 stalls (isolated stalls = IS) out of a total of 72 stalls that faced
the northwest concrete wall of the barn. This design allowed cows
within the IS to face a wall rather than other cows. All 67 cows were
randomly assigned a study number and identified with fluorescent animal
marking paint. Cow attendance in the IS was observed via 2 time-lapse
cameras mounted on the northeast and southwest ceilings of the barn.
Time-lapse images were captured at 20-s intervals over the course of 5
d. The scan sampling method was implemented to record the number
of cows within the IS, cow study numbers, and cow behavior (stand-
ing or lying). Descriptive statistics and correlations were applied to
analyze the data. A correlation was detected between time of day and
the percentage of cows utilizing the IS (» = —0.53, P = 0.007), where
maximum attendance (4.78 £ 0.19% of cows) occurred at 0300 h and
0500 h, and minimum attendance (0.30 + 0.08% of cows) occurred at
1000 h. Throughout the study, most the cows within the IS preferred
to lie down (95.25 & 2.27% of cows) rather than stand (4.75 £+ 2.27%
of cows). Thirty-seven percent of the cows in the pen attended the IS
at least once during the study, with 7.5% of the cows accounting for
64% of the visits to the IS. No correlation was detected between cow
lactation and IS utilization (» = 0.007, P = 0.95). These results indicate
that the IS in this study were utilized primarily for lying purposes by
a small percentage of cows; however, additional research is needed to
determine whether cow health or social status may explain the small
number of cows that visited the isolated stalls throughout this study.

Key Words: cow comfort, lying behavior, barn design

M7  Effect of carbon dioxide on oxidative stability of raw milk.
Jayendra Kumar Amamcharla and Jia Xin Tang*, Kansas State Uni-
versity, Manhattan, KS.

Sensory attributes play a critical role in the consumer acceptability of
pasteurized milk. Any off-flavor present in raw milk is carried onto
the pasteurized milk. One such off-flavor is oxidized flavor (OF). This
can have a huge economic impact on dairy farmers as well as on milk
processors. Raw milk invariably undergoes oxidative changes as soon
as the milk leaves the udder. Still, the rate of OF development mainly
depends on nature, concentration, and distribution of pro- and anti-
oxidants in the milk system. Antioxidants in raw milk play an important
role by donating a hydrogen ion to terminate auto-oxidation. In this
process, the antioxidant capacity raw milk diminishes during storage.
Recent studies showed that the total antioxidant capacity (TAC) of raw
milk decreases by 10% after 24 h and 27% after 48 h of storage. The
objective of the present work was to mitigate the reduction in TAC of
raw milk by using carbon dioxide (CO,). It has been established that



CO, inhibits growth of psychrotrophic bacteria and extends the shelf-
life of raw milk but the effect of CO, treatment on TAC of raw milk
has not been established. Approximately one gallon of raw milk was
divided into 4 sub-samples and 3 of the sub-samples were injected with
CO, to 3 pH levels (pH 6.65, 6.55, and 6.45) and the remaining fourth
subsample was used as a control. Subsequently, each of these 4 sub-
samples were divided into 25 equal samples and stored at 4°C. On each
experimental day, 5 equal samples were withdrawn and analyzed using
a modified ferric reducing ability of plasma (FRAP) assay. Modified
FRAP assay was used to determine the TAC of samples on Day 0, 1,
2, 3, and 4. The data were analyzed as repeated measures design using
the MIXED procedure in SAS. The presence of CO,, storage time, and
their interaction significantly (P < 0.05) influenced the FRAP value of
raw milk. It was observed that the TAC of all raw milk samples was
gradually reduced during refrigerated storage. However, the drop in
TAC was found to be significantly (P <0.05) lower in CO, treated milk.
Overall, CO, treatment of raw milk shows potential in reducing TAC
loss during storage of raw milk.

Key Words: modified FRAP assay, total antioxidant capacity, raw
milk

M8  Hepatic patatin-like phospholipase domain-containing
protein 3 protein is regulated during the transition to lactation
period in dairy cows. Ryan S. Pralle*, Rafael C. Oliveira, Tawny
L. Chandler, Sandra J. Bertics, and Heather M. White, University of
Wisconsin-Madison, Madison, WI.

Patatin-like phospholipase domain-containing protein 3 (PNPLA3) is
a membrane bound triglyceride lipase that contributes to lipid metabo-
lism in the liver and is responsive to feed restriction. PNPLA3 mRNA
expression is dynamic in dairy cows with lower expression during
negative energy balance. The objective of this study was to characterize
PNPLA3 protein abundance in transition cows subjected to fatty liver
induction. Multiparous cows were blocked by expected calving date
and randomly assigned to a control (n = 3) ad libitum intake group, or
a fatty liver induction (n = 6) group that was overfed during the dry
period, and feed restricted (80% of dry matter intake) at +14 d relative
to calving (DRTC) until onset of clinical ketosis. Liver biopsies were
taken in the prepartum (—28, —14 DRTC), lipid accumulation (+1, +14,
+28 DRTC), and recovery (+42, +56 DRTC) periods and at the time
of clinical ketosis. Liver PNPLA3 protein abundance was determined
through Western blot analysis and normalized to total protein. Data were
analyzed using PROC MIXED of SAS 9.3. Abundance of PNPLA3
was analyzed with main effects of treatment, period, and treatment x
period, and random effect of cow. Protein abundance was also analyzed
by PROC MIXED and PROC CORR based on total lipid accumula-
tion diagnosed as high (>15%, dry matter) or low (<15%, dry matter).
All fatty liver induction cows became clinically ketotic and developed
fatty liver. Abundance of PNPLA3 was greater (P = 0.02) during the
recovery period compared with the accumulation period (1.12 vs. 0.79
+ 0.09, arbitrary units). Cows with high liver lipids had decreased (P
<0.01) PNPLA3 abundance compared with cows with low liver lipids
(0.69 vs. 1.0 £ 0.08, arbitrary units). There was a negative correlation
(P <0.01; r=-0.427) between liver lipid concentration and PNPLA3
abundance. These data indicate that regulation of PNPLA3 may influence
liver lipid accumulation and potential recovery from fatty liver disease.

Key Words: patatin-like phospholipase domain-containing protein 3,
adiponutrin, fatty liver
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M9  Effect of management practices and housing type on
somatic cell counts in Kentucky dairy farms. Mickayla A. Myers*,
Amanda E. Stone, and Jeffrey M. Bewley, University of Kentucky,
Lexington, KY.

The objective of this research was to compare the effects of management
practices and housing types on SCC. Data were acquired for 34 Kentucky
dairy herds, participating in the Southeast Quality Milk Initiative project.
Herds were grouped into SCC categories where low = 2013 mean bulk
tank SCC <250,000 cells/mL (n = 16), and high = >250,000 cells/mL
(n = 18). Herd size ranged from 42 to 660 lactating cows. Thirty-eight
percent (n = 6) and 50% (n = 9) of low and high herds, respectively,
were housed in freestalls. Lactating cow bedding of sawdust or wood
shavings was most commonly used for low (47%, n=7) and high (53%,
n=9) herds. Fans were provided in the parlor and housing for low (75%,
n = 12) and high (67%, n = 12) herds. Mastitis-treated cows were not
commonly housed separately from lactating cows for low (75%, n =
12) and high (67%, n = 12) herds. Lactating cow housing was split into
3 respective groups: total confinement, pasture access for <4 h a day,
and pasture access for >4 h a day. Total confinement was used in 50%
(n = 8) and 33% (n = 6) of low and high herds, respectively. Pasture
access for <4 h a day was 6% (n= 1) and 17% (n = 3) for low and high,
respectively. Finally, pasture access for >4 h a day was 38% (n = 6) and
50% (n=9) for low and high, respectively. Of the herds using freestalls,
manure was removed from stalls twice daily in 67% (n=8) and 77% (n
= 10) for low and high herds, respectively. Soakers were used in 31%
(n=5) and 41% (n = 7) of low and high herds, respectively. Udder hair
was singed or clipped in 25% (n = 4) and 39% (n = 7) of low and high
herds, respectively. Overall system checks of the parlor were performed
annually in 31% (n=5) and 53% (n=9) of low and high herds, respec-
tively. Results of this research may be used to help producers improve
their dairy operations by understanding the management practices low
and high SCC herds implement. This work was supported by a grant
award from USDA-NIFA-AFRI (2013-68004-20424).

Key Words: low SCC, mastitis management practices, milk quality

M10  Effect of milking procedures and mastitis detection
methods on somatic cell counts for Kentucky dairy herds. Kerri
A. Bochantin*, Amanda E. Stone, and Jeffrey M. Bewley, University
of Kentucky, Lexington, KY.

The objective of this research was to compare the effects of milking
procedures and mastitis detection methods on SCC. Data were acquired
for 34 Kentucky dairy herds participating in the Southeast Quality Milk
Initiative project. Herds were grouped into SCC categories where low
= 2013 mean bulk tank SCC <250,000 cells/mL (n = 16; L), and high
>250,000 cells/mL (n = 18; H). Herd size ranged from 42 to 660 cows.
Fifty 6 percent (n=10) of H and 38% (n = 6) of L herds used the Cali-
fornia Mastitis Test (CMT) to detect clinical mastitis. Similarly, 33%
of H(n=6) and 31% (n=15) of L herds used CMT to detect subclinical
mastitis. All herds pre- and post-dipped (n = 34). Pre-dip application
methods included pre-dip with a non-return dip cup with commercial
disinfectant (H = 94%, n = 17; L = 80%, n = 12), non-return dip cup
with homemade disinfectant (H = 6%, n = 1), and applied by sprayer
with commercial disinfectant (L = 20%, n = 3). Teat drying methods
included multiple-use paper towels (H = 6%, n=1; L =13%, n=2),
single-use paper towels (H=47%, n=8; L =27%, n=4), multiple-use
cloth towels (L = 20%, n = 3), and single-use cloth towels (H = 47%,
n=38; L =40%, n=6). Pre-stripping was used in 72% of H (n = 13)
and 75% of L (n = 12) herds. Post-dip application methods included

J. Anim. Sci. Vol. 93, Suppl. s3/J. Dairy Sci. Vol. 98, Suppl. 2



dip cups with commercial disinfectant (H=94%,n=17; L=94%,n=
15) or homemade disinfectant (H = 6%, n = 1). Wearing latex or nitrile
gloves “always” during milking was practiced in 33% of H (n = 6) and
81% of L (n = 13) herds. Producers were asked to estimate the cost of
clinical mastitis and answers ranged from $0 to $250 (26%, n = 9),
$251 to $500 (35%, n = 12), $501 to $750 (3%, n = 1), $751 or more
(6%, n = 2), or unknown (24%, n = 8). When asked to rate the pain
experienced in a mild case of clinical mastitis, responses ranged from 0
to 2 (24%,n=28), 3 to 5 (62%, n=21), and 6 to 8 (15%, n =5), where
1 is no pain and 10 is severe pain. Responses for rating severe clinical
mastitis pain included 5 to 8 (32%, n=11) and 9 to 10 (68%, n = 23).
Results of this survey may be used to improve mastitis management in
dairy cattle herds in Kentucky.

Key Words: mastitis, milking procedure, Kentucky

M11  Effect of a probiotic on dairy calf diarrhea and growth
rate. Alexis C. Thompson*, Donna M. Amaral-Phillips, and Jeffrey
M. Bewley, University of Kentucky, Lexington, KY.

Probiotics may prevent or reduce illness occurrence. The objective of
this study was to observe the effects of a probiotic (Protect, Provita
Animal Health, Omagh, Northern Ireland) on calf diarrhea incidence
and average daily gain. This study was conducted at the University of
Kentucky Coldstream Dairy during the winter of 2014 and 2015. All
female and male Holstein calves were enrolled at birth, fed a colostrum
replacer (Bovine IgG Colostrum Replacer, Land O’Lakes, Shoreview,
MN), and did not receive any vaccinations. Calves were housed in
individual sawdust-bedded hutches with ad libitum access to water and
18% CP starter until weaning at 8 weeks of age. Calves were fed a20:20
non-medicated milk replacer (total 0.71 kg powder daily) twice daily.
Calves were randomly assigned to one of 3 treatments: 10 g liquid oral
probiotics at birth (O, n = 10), 10 g liquid oral probiotics at birth plus
1 g powder probiotic once daily incorporated in morning milk from d
2 to 14 (O+P,n =9), and a negative control (CON, n =9). Calves were
weighed once weekly using a scale (Cardinal Digital HSDC Series, Car-
dinal Scale Mfg. Co, Webb City, MO). Feces were scored once weekly,
where 1 represented firm feces which settled once hitting the ground, 2
feces that did not hold form well, 3 feces that readily spread, and 4 feces
that was liquid and splattered (Larson et al., 1977). A fecal score of 4
indicated diarrhea. The GLM and FREQ procedures of SAS Version 9.3
(SAS Institute Inc., Cary, NC) were used to analyze data. The incidence
of an episode of diarrhea was 80% for O, 75% for O+P, and 88% for
CON (P =0.79). Mean fecal scores from birth to weaning were 2.18 +
0.55 for O, 2.18 £ 0.35 for O+P, and 2.28 + 0.52 for CON (P = 0.73).
Calves were confirmed with Rotavirus and Coronavirus through PCR
in all treatment groups. Average daily gain during the study was 0.47
+0.10 kg/d for O, 0.52 + 0.10 kg/d for O+P, and 0.56 + 0.10 kg/d for
CON (P=0.42). No significant differences were observed among treat-
ments for average daily gain, fecal score, or incidence of calf diarrhea.

Key Words: calf diarrhea, probiotic, growth rate

M12  Genomic testing of female Holsteins: A resource for selec-
tion and improvement. Kimberly M. Davenport*, Joshua J. Peak,
and Brenda M. Murdoch, University of Idaho, Moscow, ID.

Genomic testing is providing a powerful tool for use in dairy manage-
ment decisions across the United States. While genetic testing has been
more broadly implemented for sire selection, its use in selection of
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females is only now being applied. The identification of females with
the most promising genetic potential can influence selection decisions
including replacement heifers and cull cows, as well as identify female
candidates for embryo donations. Identifying the genetic potential in
both male and female contributors to the herd will accelerate genetic
improvement and identify potential problems of disease carrier matings
before they occur. The purpose of this study was to (1) confirm pedigree
information with genetic parentage, (2) identify females that may carry
a disease-associated allele, and (3) compare recorded herd data of cows
that have been phenotypically selected for reproduction performance
to genomic predictions of the Clarifide test. Purebred Holstein cows (n
= 162) were sampled by ear punch. Tissue samples were sent to Zoetis
and a low density Clarifide genomic test was used to correct pedigree
parentage and evaluate the genomes for several markers associated with
common selection parameters. Several traits economically important to
dairy herds such as milk yield, milk fat component percentage, and traits
related to reproductive efficiency and productive life, were compared
with results from the Clarifide genomic tests for each animal. The
accuracy of parentage records utilizing the parentage correction tool
was used to eliminate animal misidentification. The relative similarity
of the genomic prediction to phenotypic data and parentage corrections
for these traits suggest all be incorporated into future management deci-
sions to accelerate genetic progress of the herd. The sustainability of
the US dairy industry will become more dependent upon the effective
implementation and strategic use of genomic selection of desirable
complex phenotypic traits.

Key Words: genetics, dairy, selection

M13  Effects of rubber coverings for slatted floor facilities on
cattle performance and cleanliness. Derrick S. Smith*, Bryant R.
Chapman, Colleen N. Curtiss, Monica J. Atkin, Steven R. Rust, and
Dan L. Grooms, Michigan State University, East Lansing, MI.

Approximately 1 to 3% of steers housed on slatted floors must be
removed for lack of mobility and foot problems. The objective of this
study was to compare animal performance and hide soiling of cattle
housed on slatted floors with (RC) and without (NC) rubber coverings.
Angus-based steers (250-300 kg) were randomly assigned to pens with
NC (n =4) or RC (n = 4). Each pen contained 7 steers at a stocking
density of 6.9 m%/steer. Locomotion scores, tail lesions, left carpal joint
circumference, and hoof dimensions were recorded and reported in a
companion abstract. Average daily gain, feed conversion efficiency,
cleanliness, and carcass traits were collected and reported. Hide cleanli-
ness was graded on a scale of 0 to 9, with 0 being less than 5% soiled
and 9 being completely soiled. Cattle housed on the rubber-covered
slats had more soiling of the hide (P < 0.05) and slightly lower dressing
percentages (P < 0.13) than steers on concrete slats. Average daily gain,
dry matter intake and feed conversion efficiency were similar among
treatments. Cattle on NC tended to have more backfat thickness (P <
0.06) and high yield grade scores (P < 0.05) compared with RC. There
were negative correlations between toe angles of the front (r = —0.86;
P =0.006) and rear (r = —0.72; P = 0.04) hooves to carcass adjusted
feed conversion efficiency. In summary, provision of rubber covers for
concrete slats had minor effects on overall cattle performance. Cattle
fed on rubber-covered slats may have more soiling of the hide and lower
dressing percentages.

Key Words: feed conversion efficiency, slatted floor, dressing
percent
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M14  Expression of aryl hydrocarbon receptor in the endome-
trium of dairy heifers during early pregnancy and the estrous
cycle. Michelle C. Hartzell*, Troy L. Ott, Manasi M. Kamat, and
Sreelakshmi Vasudevan, Pennsylvania State University, State Col-
lege, PA.

Early embryo loss in dairy cattle is a major economic cost to dairy pro-
ducers. A dairy operation with a low herd conception rate must use more
feed and resources to be as productive as a herd with a higher conception
rate and shorter calving interval. Our overall hypothesis is that a portion
of these early embryo losses are mediated by aberrant response of the
uterine immune system to the embryo. This research seeks to improve
our knowledge of a potential cellular mechanism that may be involved in
maintaining pregnancy, the aryl hydrocarbon receptor (AhR). The AhR
is a ligand activated transcription factor involved in differentiation of T
regulatory cells (T reg). We hypothesize that activation of T reg by AhR
causes suppression of the maternal immune response to the allogeneic
embryo. Holstein dairy heifers (n = 22) were estrous synchronized and
bred by artificial insemination (Day = 0) or remained cyclic. Uterine
endometrium was collected from heifers on Day 17 of the estrous cycle
(n=9), and Days 17 (n =9) and 20 (n = 4) of pregnancy. Total cellular
RNA was isolated from endometrial tissue using Trizol. The RNA was
converted to cDNA and subjected to PCR using primers designed to
recognize the bovine AhR. A single amplicon was visualized by gel
electrophoresis and the DNA was excised, purified, and sequenced to
confirm its identity. Purified cDNA from the amplicon was used to create
a standard curve and a qPCR assay was developed and validated with
a slope of —3.5 and efficiency of 93%. Analysis of steady-state mRNA
abundance for AhR was conducted using RPL19 as the reference gene.
Critical threshold (Ct) data were adjusted for RPL19 and 2-2¢ values
were analyzed using PROC Mixed and orthogonal contrasts. Although
AhR was abundantly expressed in the endometrium, there was no dif-
ference in AhR mRNA abundance between pregnant and nonpregnant
heifers nor between d 17 and d 20 pregnant heifers (P> 0.1). Studies are
ongoing to localize the AhR in endometrial tissue using immunofluo-
rescence analysis. This study confirms the presence of the AhR gene in
the bovine endometrium during the estrous cycle and early pregnancy.

Key Words: aryl hydrocarbon receptor (AhR), embryo

M15  Absence of milk residues after using a hydrogen peroxide
pre-dip. Jamie E. Leistner*, Joey D. Clark, and Jeffrey M. Bewley,
University of Kentucky, Lexington, KY.

Some pre-dips leave residues in bulk tank after milking. Hydrogen per-
oxide is digested by lactoperoxidase, an enzyme released from the mam-
mary gland during milking, which would mean this teat dip would not
leave residues in the milk. The objective of this study was to determine
if hydrogen peroxide-based teat dip a (OxyCide, GEA, Naperville, IL)
leaves a residue in the bulk tank milk after use as a pre-dip. The study
was conducted using 97 Holstein cattle at the University of Kentucky
Coldstream Dairy. Three samples were collected from the bulk tank 20
different times, 10 from the 3:30 a.m. and 10 from the 4:00 p.m. milking
sessions; once at the beginning of milking, once during the middle, and
once at the end of milking. The bulk tank is collected every other day

12

so the dates of sampling were determined to have 10 a.m. and 10 p.m.
samples before and after the bulk tank was emptied. The pre-dip was
applied to the teats using teat dip cups. Then, 236.8 mL of milk from
the bulk tank were collected into the same liquid measuring cup each
sample. Peroxide test strips (Em Quant, Santa Ana, CA) were used to
determine if hydrogen peroxide residues were present in the sample. In
all samples collected throughout the study, the test strips tested negative
for hydrogen peroxide residue. This study demonstrated that the enzymes
in the milk successfully digested all detectable hydrogen peroxide from
the pre-dip. This study suggests hydrogen peroxide can be used as a
pre-dip to prevent any risk of residue left in the milk after milking.

Key Words: milk residue, hydrogen peroxide, pre-dip

M16  Effects of adding a pasteurized milk balancer on dairy
calf growth and performance. Lydia H. Hoene*!, B. Houin?, and
Tamilee Nennich'3, 'Purdue University, West Lafayette, IN, >Home-
stead Dairy, Plymouth, IN, 3Famo Feeds, Freeport, MN.

Milk is one of the largest costs of raising dairy calves. Therefore, increas-
ing growth performance and efficiency of dairy calves is very important.
The objective of this study was to determine the effect of adding a
protein based pasteurized milk balancer (PMB) on the growth perfor-
mance of dairy calves over the summer months. A total of 90 Holstein
heifers were randomly assigned at 1 d of age to 1 of 3 treatments. The
treatments were (1) 7.6 L/d of pasteurized milk (CONT), (2) 7.6 L/d of
pasteurized milk supplemented with a PMB (PMB), and (3) pasteurized
milk supplemented with a PMB and fed at a reduced volume amount
of 5.4 L/d (LESS). The calves were fed milk 3 times a day and allowed
ad libitum access to 20% CP starter. Calves were weighed at birth and
measured every 2 wk until 8 wk of age for body weight (BW), hip
height, heart girth circumference (HGC), and hip width. Starter intakes
were measured weekly. Milk intake of calves was reduced to one-third
of their milk allowance at 7 wk and they were weaned at 8 wks. Data
were analyzed using Proc Mean of SAS with calf as the experimental
unit. At 8 wk, BW were similar (P = 0.18) for all calves on the CONT,
PMB, and LESS treatments (81.2, 84.9, 84.1 kg of BW, respectively).
Average daily gain (ADG) was similar regardless of treatment and
averaged 0.78 kg/d over the 8 wk. Total starter DM intake was similar
for all treatments (P = 0.71) over the 8 wk, resulting in similar overall
feed efficiency among treatments (P = 0.53) at 0.44, 0.44, and 0.41 kg
of starter per kg of gain for CONT, PMB, and LESS, respectively. Hip
heights at 8 wk tended (P = 0.10) to be greater for LESS compared
with CONT (97.6 and 96.0 cm, respectively). There also tended (P =
0.09) to be a difference in HGC with PMB calves having a HGC of
104.4 cm compared with 102.3 cm for CONT, with LESS calves being
intermediate at 103.4 cm. Hip widths were similar between treatments
(P =0.26). At 8 wk of age, supplementing calves with PMB tended to
increase the HGC of calves, and feeding calves a reduced amount of
milk with PMB added tended to result in taller calves compared with
when calves were fed only pasteurized waste milk.

Key Words: dairy calves, pasteurized milk balancer, waste milk
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M17  Associations between feed push-up frequency, lying and
feeding behavior, and milk composition of dairy cows. Emily K.
Miller-Cushon*! and Trevor J. DeVries?, ' Department of Animal Sci-
ences, University of Florida, Gainesville, FL, >Department of Animal
and Poultry Science, University of Guelph, Guelph, ON, Canada.

The objectives of this study were to assess the effects of feed push-up
frequency on lying behavior and feed sorting of dairy cows, and to
determine associations between behavior and milk composition. Lactat-
ing Holstein dairy cows (n = 30; parity = 1.9 + 1.1; mean £+ SD) were
individually housed in tie stalls, milked 2x/d, and offered ad libitum
access to water and TMR (containing on DM basis: 25% corn silage,
25% grass/alfalfa haylage, 30% high-moisture corn, and 20% protein/
mineral supplement), provided 1x/d. Cows were divided into 2 groups
of 15 (balanced by DIM, milk production, and parity) and individually
exposed to 2 treatments in a crossover design with 21-d periods: (1) infre-
quent feed push up (3%/d), and (2) frequent feed push up (5x/d). During
the last 7 d of each period, DMI and milk production were recorded
and lying behavior was monitored using electronic data loggers. During
the last 2 d of each period, milk samples were collected for analysis of
protein and fat content and feed samples were collected for particle size
analysis. The particle size separator had 3 screens (19, 8, and 1.18 mm)
and a bottom pan, resulting in 4 fractions (long, medium, short, fine).
Sorting was calculated as the actual intake of each particle size fraction
expressed as a percentage of the predicted intake of that fraction. Data
were analyzed in multivariable mixed-effect regression models. Feed
push up frequency had no effect (P > 0.3) on lying time (11.4 h/d; SE
=0.37) or feed sorting; cows sorted (P < 0.001) against long particles
(78.0 £ 2.2%; mean + SE) and for short (102.6 + 0.6%) and fine (108.4
+ 0.9%) particles. Milk fat content increased (P < 0.001) by 0.1% for
every 10% increase in sorting for long particles and was not associated
with lying behavior or other cow-level factors. Milk protein content
increased (P < 0.003) by 0.07% for every 1 h/d increase in lying time
and by 0.05% for every 10% increase in sorting in favor of long particles.
These results suggest that reduced lying time and sorting against long
ration particles negatively affected milk composition. Further, this study
did not find that altering feed push-up frequency affected feed sorting.

Key Words: feed sorting, lying behavior, milk

M18  Effect of timing of feed delivery on feeding behavior
and productivity of dairy cows. Meagan T. M. King*, Robin E.
Crossley, and Trevor J. DeVries, Department of Animal and Poultry
Science, University of Guelph, Guelph, ON, Canada.

The objective of this work was to assess the effect of timing of feed
delivery on behavior and productivity of cows milked 3x/d. Twenty-
four lactating Holstein dairy cows (7 primiparous and 17 multiparous),
milked 3x/d (at 1400, 2100, and 0700 h), were individually exposed
to each of 2 treatments (over 21-d periods) in a replicated crossover
design. Treatments were the manipulation of timing of TMR delivery,
2x/d, in relation to milking time: (1) feeding at milking time (at 1400
and 0700 h) and (2) feeding halfway between milking times (at 1730
and 1030 h). Milk production, feeding, and rumination behavior were
electronically monitored for each animal for the last 7 d of each treat-
ment period. Milk samples were collected for 2 of the last 4 d of each
period for milk component analysis. Data were then summarized across
treatment period by cow and analyzed in a general linear mixed model.
With a feed delay, DMI was lower (26.3 vs. 27.6 kg/d; SE = 0.6; P =
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0.04). Although there was no difference in feeding time (230.2 min/d),
cows fed with a delay consumed their feed slower (0.12 vs. 0.13 kg DM/
min; SE=0.003; P <0.001) and had more meals (10.1 vs. 9.2 meals/d;
SE = 0.3; P =0.02), which were smaller in size (2.8 vs. 3.1 kg/meal;
SE =0.1; P =0.008) and shorter (27.9 vs. 30.8 min/meal; SE = 1.3; P
=0.03). Rumination time (8.7 h/d) and lying time (9.9 h/d) were similar
between treatments. Cows without fresh feed at their 1400 h milking
stood for less time following that milking (72.2 vs. 86.4 min; SE =6.9;
P =0.045), however, no differences in this latency to lie down were
seen for either of the other 2 milking times. Milk yield (46.3 kg/d), milk
fat content (3.65%), milk protein content (2.90%) were similar between
treatments. Given the difference in DMI and no change in yield, with
a feed delay, efficiency of production was improved (1.80 vs. 1.69 kg
milk/kg DMI; SE =0.04; P=0.01). These data suggest that moving the
timing of feed delivery away from milking resulted in cows consuming
their feed more slowly in smaller, more frequent meals, contributing to
an improvement in efficiency of production.

Key Words: feed delivery, meal pattern, behavior

M19 Relationships between dry matter intake, rumination
time, lying behavior, and milk yield in lactating cows. Dafu Shao*,
Fengxia Wang, Yaling Wang, Shengli Li, and Zhijun Cao, State Key
Laboratory of Animal Nutrition, College of Animal Science and Tech-
nology, China Agricultural University, Beijing, China.

The objective of this study was to investigate the relationship between
dry matter intake (DMI) and rumination time (RT), lying behavior
(lying time and frequency), and milk yield in dairy cows. Data were
collected from 32 mature Holstein dairy cows (16 primiparous, PR; 16
multiparous, MP, parity = 1.7 £+ 0.8; milk production = 10,019 + 166
kg/year, mean £ SD). DMI was monitored using Insentec feed bins
(Insentec BV, Marknesse, the Netherlands). RT was monitored elec-
tronically using HR-Tags (SCR Engineers Ltd., Netanya, Israel). Lying
behavior was monitored using an activity logger (HOBO Pendant G;
Onset Computer Corp., Cape Cod, MA). Data were analyzed by the R
programming language (Mathsoft). According to the level of RT, cows
were assigned to the low-RT group (L: RT = 277.65 + 39.61 min/d; 8
PR and 8 MP) and the high-RT group (H: RT =413.21 + 46.89 min/d;
8 PR and 8 MP). One-way ANOVA was used to analyze the difference
between H and L groups. There was no significant difference between
H and L group in DMI (H: 20.59 + 2.63 kg/d; L: 20.31 + 3.34 kg/d,;
P =0.79), lying behavior (lying time, H:690.44 + 155.46; L:773.00 +
163.41, P =0.20; Lying frequency, H:11.25 + 3.14, L:10.79 + 3.39, P
= 0.43), and milk yield (H: 32.04 + 6.00 kg/d; L: 32.15 +4.31 kg/d; P
= 0.95). Pearson correlation was used to describe associations among
DMI, RT, lying behavior (lying time and frequency) and milk yield.
Multiple Linear Regression analysis was performed with Im package of
the R programming language. A significant positive relationship existed
between DMI and milk yield (P = 0.01, r>= 0.93). Rumination time (P
=0.34) and lying behavior (Lying time, P = 0.36; and Lying frequency,
P=0.14) were not affected by DMI. Only the milk yield (P <0.01) was
significantly affected by DMI, and the equation was DMI = 8.97934 +
0.35762 x MY, R?=0.3865, and which MY represents milk yield. These
results indicate that milk yield can be used to estimate DMI; however,
RT and lying behavior are independent variables and not the suitable
indicators for DMI.

Key Words: rumination time, lying behavior, DMI
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M20  Association between lying behavior and subclinical
ketosis in transition dairy cows. Emily I. Kaufman*!, Stephen

J. LeBlanc?, Brian W. McBride!, Todd F. Duffield?, and Trevor J.
DeVries!, 'Department of Animal and Poultry Science, University of
Guelph, Guelph, ON, Canada, °Department of Population Medicine,
University of Guelph, Guelph, ON, Canada.

The objective of this study was to characterize the relationship between
lying behavior and subclinical ketosis (SCK) in transition dairy cows.
A total of 339 dairy cows (107 primiparous and 232 multiparous) on 4
commercial dairy farms, in Eastern Ontario, Canada, were monitored
for lying behavior and SCK from 14 d before calving until 28 d after
calving. Daily lying time was measured using automated data-loggers 24
h/d. A blood sample was taken from the coccygeal vein of each cow for
measurement of B-hydroxybutarate (BHBA) 1x/wk. Cows with BHBA
>1.2mmol/L postpartum were considered SCK. Cases of retained pla-
centa, metritis, milk fever, or mastitis during the study period were also
recorded. Cows were categorized into 1 of 3 groups: healthy (H) cows
had no SCK or any other health issue (n = 139); SCK (K) cows with no
other health problems during transition (n = 97); or ketotic plus (K-+)
cows that had SCK and one or more other health problems (n=>53). Data
were summarized by wk and analyzed in a repeated measures general
linear mixed model. A 3-way interaction was found between parity,
disease status, and wk (P < 0.001); thus, first lactation and multiparous
(MP) cows were analyzed separately. There was no difference among
H, K and K+ (P = 0.5) in daily lying time from 2 wk before (-2) to 4
wk after calving (+4) for first-lactation cows. In MP cows, an interaction
of disease status and week was detected (P < 0.001). Prior to calving,
lying time was similar for MP cows (746 + 32.8 min/d), decreasing (P
<0.001) after calving to an average of 598 + 10.8 min/d. Differences in
lying time for MP cows were seen in wk +1 when K+ cows spent 92 +
24.0 min/d more time (P < 0.001) lying down than H cows, and during
wk +2 where K+ cows tended (P =0.07) to spend 38 + 21.3 min/d more
time lying down than H cows. Differences in lying time were also seen
in MP cows in wk +3 and +4 where K cows spent 44 + 16.7 min/d and
41 £ 18.9 min/d, respectively, more time (P < 0.03) lying down than H
cows. Overall, these results suggest that monitoring lying time might
contribute to identifying MP cows experiencing multiple health issues,
including SCK, after calving.

Key Words: transition cow, lying behavior, subclinical ketosis

M21  Metritic heifers search for a safe place. Julia C. Lomb!,
Julie M. Huzzey?, Heather W. Neave*!, Daniel M. Weary!, Bianca
Costa!, and Marina A. G. von Keyserlingk!, ! University of British
Columbia, Vancouver, BC, Canada, *California Polytechnic State
University, San Luis Obispo, CA.

Isolation from the group is a common behavioral response to illness
in social animals. Modern freestall barns do not provide a refuge area
for sick cows, but animals feeling ill may be able to use the lying stall
itself to get away from herd mates. First-lactation cows are smaller, and
thus better able to stand with all 4 feet in a stall and benefit from its
protection. The objective of this study was to determine if these cows
increase standing in the stall when they develop metritis, a common
uterine infection. Metritis diagnosis was based on vaginal discharge,
scored on every third day between calving and 21 d in milk (DIM).
First-lactation cows identified as metritic (M, n = 8) were paired with
healthy individuals (H, n = 8), based on body weight and days in milk.
Cows were housed in a dynamic, mixed-parity group of 20 and had
access to 24 lying stalls. Cameras installed above the experimental pen
allowed for 24 h of continuous observation. Time spent standing with
either the 2 front feet or all 4 feet in the stall was measured using 5-min
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scan sampling of the video recordings. The observation period included
the 3 d before diagnosis in the metritic animals and the corresponding
DIM for healthy pairs. A Mixed procedure in SAS (SAS Institute Inc.,
Cary, NC) was used for statistical analysis. Time standing with 4 feet in
the stall was normalized using a log-transformation; values reported are
back-transformed geometric means and 95% CI. Metritic heifers spent
more time standing with all 4 feet in the stall (102.5, 49-214 min/d;
mean, 95% CI) than the paired healthy heifers (10.5, 5-22 min/d; mean,
95% CI; P <0.001). Differences in time spent perching with the 2 front
feet in the stall were not significant (M: 209.6 + 31; H: 284 + 31; LS
means + SE; P > 0.1). There was no significant difference in overall
time spent standing in the stall. We suggest that cows experiencing
malaise with the onset of metritis spend more time standing with 4 feet
in the stall because they perceive this to be a protective environment.

Key Words: sickness behavior, disease, standing behavior

M22  Feeding and social behaviors change prior to metri-
tis diagnosis in transition dairy cows. Heather W. Neave*, Julia
C. Lomb, Julie M. Huzzey, Daniel M. Weary, and Marina A. G.
von Keyserlingk, University of British Columbia, Vancouver, BC,
Canada.

Metritis is common in the days after calving and can reduce milk pro-
duction and reproductive performance. Early identification of metritic
animals may improve the welfare of affected dairy cows and the
economic viability of the farm. The aim of this study was to identify
feeding and social behaviors that could be used for the early detection
of metritis. Healthy Holstein cows were enrolled in the study 3 wk
before calving and all behaviors were recorded using an electronic
feeding system. Metritis was diagnosed based on condition of vaginal
discharge assessed on d 6 after calving. Twenty-one primiparous and 12
multiparous cows were diagnosed with metritis (more than 50% pus, or
watery and red-brown in color with putrid smell) with no other health
conditions; these were compared with 49 healthy primiparous and 96
healthy multiparous cows. In the 5 d leading up to clinical diagnosis,
metritic primiparous cows ate less (metritic: 13.0 + 0.42 kg DM/d;
healthy: 14.6 + 0.27 kg DM/d), spent less time eating (metritic: 137.7
+ 5.9 min/d; healthy: 152.1 + 3.8 min/d) and had fewer visits to the
feed bins per day (metritic: 53.8 £ 3.1; healthy: 65.5 + 2.0) compared
with healthy primiparous cows; healthy and metritic multiparous cows
did not differ in these measures. No differences were found between
healthy and metritic primiparous or multiparous cows in feeding rate and
number of meals per day. Metritic multiparous cows were more likely
than healthy multiparous cows to be competitively replaced at a feed
bin by another cow (proportion of total feed bin visits where cow was
replaced; metritic: 0.25 £ 0.02 vs. healthy: 0.20 + 0.01). We conclude
that cows at risk for metritis can be identified by changes in feeding
and social behavior in the days before diagnosis.

Key Words: sickness behavior, disease, intake

M23  LPS injection in pregnant ewes and the number of lambs
born affect maternal behavior and the time to first suckling. Cris-
tiane G. Titto*!, Fabio L. Henrique', Evaldo A. L. Titto', Adroaldo J.
Zanella?, Henrique B. Hooper!, Lina F. P. Rodriguez', Ana Luisa S.
Longo!, Thays M. C. Leme-dos Santos', Raquel F. Calviello!, Jessica
C. Veronezi', and Alfredo M. F. Pereira’, Faculdade de Zootecnia

e Engenharia de Alimentos, Universidade de Sao Paulo, Piras-
sununga, Sdo Paulo, Brazil, 2Faculdade de Medicina Veterindria e
Zootecnia, Universidade de Sao Paulo, Pirassununga, Sdo Paulo,
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Brazil, 3Instituto de Ciéncias Agrarias e Ambientais Mediterrdnicas,
Universidade de Evora, Evora, Alentejo, Portugal.

Stress during gestation and multiple births can alter postpartum maternal
care in sheep. The objective of this study was to determine the effect
of LPS injection during the second and last third of gestation and the
number of lambs born per ewe on maternal behavior and time to first
suckling. Pregnant multiparous crossbred Santa Ines ewes were chal-
lenged with an intravenous administration of 0.8 ug-kg™! of lipopoly-
saccharide E. coli, or saline. Forty-two ewes were placed in individual
pens with full open view of other animals, inside of a barn, during an
adaptation period of 5 d. Ewes had free access to water, shade and
food. Ewes were divided into 3 groups: CG - control group, (n = 14)
that were not subjected to LPS injection; SG — stress at second third
of gestation (70 d; n = 14); LG — LPS injection during the last third of
their gestation period (120 d; n = 14). Behavior was recorded as positive
(facilitated and encouraged suckling) and negative maternal behavior
(aggressive, lack of co-operation with the lamb’s sucking attempts) using
1-min scan sampling interval. Data were recorded from the time of birth
until the first effective suckling event. If there were multiple births (2
lambs), each lamb was assessed separately. Data were analyzed as a
completely randomized design using MIXED/SAS, and the ANOVA
model had gestation LPS injection and the number of lambs born as
the fixed effects as their interaction. Differences between LPS injection
periods x birth were significant at a P <0.05. Mother-offspring positive
interactions were observed more than negative interactions (P < 0.05),
except for the LG with multiple births, where the opposite occurred.
Negative interactions were only observed in ewes with multiple births
(P <0.05). Lambs born from ewes in SG and LG groups, in twin births,
spent more time until the first suckling (P < 0.05). It is likely that the
delay in colostrum intake decreases the immunological capacity of
the lamb, and the success of the ewe and lamb bond. LPS injection,
which mimics a disease process, in late pregnancy is more harmful to
the newborn lamb increasing negative maternal behavior and the time
to first suckling.

Key Words: LPS, sheep, welfare

M24  Effect of increasing levels of babassu flour starch on feed-
ing behavior of feedlot lambs. Michelle de Oliveira Maia Parente!,
Osman José de Aguiar Gerude Neto!, Paull Andrews Carvalho
Santos!, Henrique Nunes Parente!, Miguel Arcanjo Moreira Filho!,
Ruan Mourio da Silva Gomes*!, Itamara Gomes Franca'!, Arnaud
Azevedo Alves?, and Valdi Lima Junior?, ! Universidade Federal do
Maranhéo, Chapadinha, Maranhdo, Brazil, ?Universidade Federal
do Piaui, Teresina, Piaui, Brazil, 3Universidade Ferederal do Rio
Grande do Norte, Natal, Rio Grande do Norte, Brazil.

Babassu (Orbignya phalerata Mart.) is a palm tree native to Brazil’s
northeast and north states that appears between Cerrado and the Amazon
rain forest. Usually, each tree produces 15 to 25 bunches of fruit, each
fruit weighting 98 to 280 g. The average weights of each component of
the babassu coconut are 11% exocarp, 23% mesocarp, 59% endocarp and
7% kernels. From mesocarp can be extracted a flour, whose composition
is 60% starch. The use of babassu flour starch can be used as an energy
source for ruminants, however because of composition, it is important to
study the feeding behavior. Twenty crossbred lambs (initial BW of21.6 +
3.5kgand 120 d old) were used in a randomized complete block design
according to initial BW and age. Lambs were penned individually during
50 d and fed an isonitrogenous diet (16.5 + 0.2 CP, DM basis) containing
70% concentrate and 30% coastcross hay. Increasing levels of BSF were
0, 10, 20 and 30%, DM basis, corresponding to the experimental diets
BFS0, BFS10, BFS20 and BFS30, respectively. Animals were monitored
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every 5 min during 24 h, on the 25th day of the experiment, according
to the activities: eating, rumination, idle and other activities. The feed
and rumination efficiencies, expressed as g DM/hour were obtained by
dividing the average daily intake of DM by the total time spent eating
and ruminating in 24 h, respectively. Orthogonal polynomials for diet
responses were determined by linear and quadratic effects. Effects were
declared significant at P < 0.05. There was a quadratic response (P <
0.05) for time spent in eating (164.0, 231.0, 270.0 and 250.0 min/d for
BFS0, BFS10, BFS20 and BFS30), time spent in other activities (289.0,
206.0, 179.0 and 168.0 min/d for BFS0, BFS10, BFS20 and BFS30)
and eating efficiency on DM (402.9, 331.6, 234.5 and 180.7 g DM/
hour for BFS0, BFS10, BFS20 and BFS30). The increasing levels of
BFS did not affect (P > 0.05) the time spent in rumination, rumination
efficiency and time spent in idle. It is concluded that increasing BFS
levels changed the feeding behavior of lambs, especially for time spent
for eating and feed efficiency.

Key Words: feed efficiency, mesocarp, rumination

M25  Residual feed intake selection: Effect on gilt behavior
in response to a lipopolysaccharide challenge. Samaneh Azarpa-
jouh*!, Jessica Colpoys', Anoosh Rakhshandeh'?, Jack Dekkers',
Caitlyn Abell®, Nicholas Gabler!, and Anna Johnson!, 'Department
of Animal Science, Iowa State University, Ames, IA, >Department
of Animal and Food Sciences, Texas Tech University, Lubbock, TX,
3DNA Genetics, Columbus, NE.

Increasing feed efficiency in swine is important for increasing sustain-
able food production and profitability for producers. However, it is
unknown if selection for improved feed efficiency impacts the expression
of'sickness behavior. The objective of this study was to characterize gilt
behaviors and postures when challenged with lipopolysaccharide (LPS).
This work was conducted with 7 low residual feed intake (LRFI; more
feed efficient) and 8 high RFI (HRFI; less feed efficient) gilts (63 + 4
kg BW) from the 8th generation of the ISU Yorkshire RFI selection
lines. All gilts were individually housed in metabolism crates. Gilts
were challenged [.M. with 30 ug/kg BW Escherichia coli 05:B55 LPS
at 10:00 £ 1 h. Gilts were video recorded one day before LPS chal-
lenge (baseline) and on the treatment day (LPS challenge). Video was
analyzed using a 1-min scan sample interval at 2 time points; 1) for 2
h starting at the time of treatment injection and 2) for one hour starting
at the evening feeding time (~17:00h). Standing, sitting, lying, eating,
and drinking were recorded. Data were analyzed using the GLIMMIX
procedure of SAS. The model included line, treatment, time, and the
interaction, with a random effect of pig nested within replicate. There
was no line by treatment interaction for behaviors and postures (P >
0.32). There were no selection line behavioral and postural differences
in response to the LPS challenge (P> 0.45). Regardless of selection line,
after the LPS challenge gilts laid more (P < 0.0001) and stood less (P <
0.0001). For the other behaviors and postures there were no treatment
differences (P > 0.16). In conclusion regardless of divergent selection
for RFI, the LPS challenge affected lying and standing behavior in gilts
in the same way. This project was supported by USDA-AFRI Grant no.
2011-68004-30336.

Key Words: gilt, lipopolysaccharide challenge, residual feed intake
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M26  Effects of light programs and tryptophan supplementa-
tion on stress indicator parameters and growth of weaned piglets.
Livea Maria Gomes*!, Gabriela de Mello Miassi', Luan Sousa
Santos?, Marcos Livio Panhoza Tse!, and Dirlei Antonio Berto!,
!Faculdade de Medicina Veterinaria e Zootecnia — FMVZ/UNESP,
Botucatu, SP, Brazil, ’Faculdade de Ciencias Agrarias e Veterinarias
— FCAV/UNESP, Jaboticabal, SP, Brazil.

Stressors such as weaning, social structure and environmental changes
reduce piglet performance. Tryptophan (Trp) as a precursor of cerebral
5-hydroxytryptamine (SHT, serotonin) and melatonin may mitigate
stress of animals. The photoperiod controls the transformation of Trp
in its metabolites which in turn influence the consumption and welfare
of piglets. This study aimed to evaluate the effects of light program and
Trp levels on growth performance, blood glucose and plasma cortisol
profile of piglets. Seventy-two 21-d-old piglets (initial BW = 6.6 +2.33
kg) were allotted to 4 treatments stratified by sex and initial BW with
6 pens/treatment and 3 piglets/pen. Data were analyzed as randomized
complete block design in a 2 x 2 factorial arrangement (light programs:
12 or 23 h of light/d, and 2 digestible Trp levels: 2.6 or 5.2 g of L-Trp/
kg of diet in pre-starter 1 from d 1 to d 14, and 2.4 or 4.8 g of L-Trp/
kg of diet in pre-starter 2 from d 15 to d 24). The trial was carried out
in a room with controlled temperature (26 and 23°C during the first 14
and during the last 10 d, respectively). Blood glucose was determined
on d 0 and 24, and plasma cortisol on d 0 and 8. The baseline glucose
and cortisol concentrations were used as a covariate adjustment in all
analyses. No effects of light program and Trp levels interaction were
observed on performance and blood glucose. From d 0 to 14 and 0 to
24, treatments did not influence ADG, ADFI and glucose, while G:F
decreased (P < 0.05) from d 0 to 14 for pigs receiving 12 h of light/d
compared with the ones receiving 23 h of light/d, but improvement was
offset in the total period. Light program and Trp levels interaction was
observed for plasma cortisol. Pigs receiving 23 h of light/d presented
higher plasma cortisol (P < 0.05) than piglets receiving 12 h of light/d
when fed diet with 2.6 g L-Trp/kg, however there was no difference
on plasma cortisol (P > 0.05) in both light programs for pigs fed 5.2 g
L-Trp/kg. In conclusion, higher levels of dietary Trp are recommended
for piglets receiving light program of 23 h.

Key Words: cortisol, nursery pigs, photoperiod

M27  The effects of ethyl alcohol as a tool for pain manage-
ment in neonatal pigs during castration. Justin L. Lyles*!, Scott D.
Carter!, John N. Gilliam?, Keith L. Bailey?, Johann F. Coetzee?, and
Michelle S. Calvo-Lorenzo!, /Oklahoma State University, Stillwater,
OK, ’Oklahoma State University College of Veterinary Medicine,
Stillwater, OK, 3lowa State University College of Veterinary Medi-
cine, Ames, IA.

Castration without anesthesia is known to be a stressful procedure in
neonatal pigs. The objective of this study was to examine the analgesic
effects of ethyl alcohol (ETOH) during castration. Fifty boars across
14 litters (n = 14) were randomly assigned in a completely random-
ized design to 1 of 4 injection treatments: ETOH, Lidocaine, saline, or
sham. One gilt from each litter was also selected as a handling control.
At 3 days of age (doa), 1 ml of the respective treatment was injected
into each testicle, and boars were castrated at 14 doa. Behaviors related
to social cohesion, pain, and non-specific actions were continuously
recorded in pens and during treatment injection and castration. Social
cohesion behaviors identified how individuals acted in relation to the
litter, pain-related behaviors quantified behaviors associated with pain,
and non-specific behaviors signified general behaviors not associated
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with pain. Body weight (BW) and testicular wound scores were recorded
daily post-injection and post-castration. All data were analyzed with
the use of a mixed effects model with treatment as a fixed effect and
pen as a random effect. The frequency of pain-related behaviors post-
injection was significantly increased in the ETOH and Lidocaine groups
(P <0.05), but these groups had lower behavioral frequencies than the
saline and sham treatments post-castration (P < 0.05). There were no
significant differences in the frequency of non-specific behaviors after
injection (P = 0.252) or castration (P = 0.456). The frequency of social
cohesion behaviors did not differ across groups post-injection, but all
groups had significantly greater frequencies than gilts post-castration
(P < 0.05). Pigs treated with ETOH had increased wound scores post-
injection versus all groups (P < 0.05). Wound healing scores did not
differ across treatments post-castration (P =0.37) and BW did not differ
across treatments overall (P = 0.40). Pigs treated with ETOH behaved
similarly to Lidocaine-treated pigs, but further analyses are needed to
determine the effectiveness of ETOH as a practical solution to address
the pain and welfare concerns of castration in pigs.

Key Words: pig, castration, pain

M28  Effect of surgical and band castration on indicators of
chronic pain in 0-, 2-, and 4-month-old beef calves. Sonia Marti!,
Daniela Melendez*?>!, Eugene D. Janzen?, Ed Pajor?, Diego Moya'?2,
and Karen S. Schwartzkopf-Genswein', ‘Agriculture and Agri-Food
Canada, Lethbridge, AB, Canada, *University of Calgary, Faculty of
Veterinary Medicine, Calgary, AB, Canada.

Three experiments were conducted to evaluate the effects of band and
surgical castration on behavioral and physiological indicators of pain
in beef calves at 3 different ages (36 calves/age group): newborn (Exp.
1,4+ 1.15d of age, 43 + 1.13 kg BW); 2 mo of age (Exp. 2, 63 +2.35
d of age, 92 = 1.75 kg BW); or 4 mo of age (Exp. 3, 125 £ 4.65 d of
age, 160 + 3.36 kg BW). In each experiment calves were randomly
assigned to sham (CT), band (BA) or surgical (SU) castration. Exp.
1, 2 and 3 ended when the testicles of banded calves had sloughed off
(68, 49, and 42 d, respectively). Animal BW and rectal temperature
were recorded weekly over the experimental period. Salivary cortisol,
scrotal area temperature using infrared thermography, visual evaluation
of swelling (5-point scale), and gait stride length was collected on d 1
and immediately before castration, and weekly thereafter until the end
of the study. Hair samples were collected 1 d before and 28 d after cas-
tration, and at the end of the study for cortisol concentration. Standing
and lying behavior was recorded over a 28-d period immediately after
castration. At 4 mo of age, salivary cortisol concentration, scrotal areca
temperature, and stride length were greater (P < 0.05) in BA compared
with CT calves, and lying time was lower (P < 0.001) in SU than CT
calves. At 2 and 4 mo, hair cortisol tended to be greater (P < 0.07) in
BA and SU compared with CT calves. The maximum degree of swelling
(P < 0.05) caused by BA and SU was 1.5 at age 0; 3 and 3.5, respec-
tively, at 2 mo; and 4.5 and 4, respectively, at 4 mo. At 2 and 4 mo of
age swelling was observed between d 7 and 14 in SU, and between d
21and 28 in BA. Newborn calves had maximum swelling between d
35 and d 42 in BA and between d 14 and d 21 for SU. Overall, band
castration resulted in more chronic indicators of pain than surgical and
sham methods. However, as calves got older, indicators of pain increased
sequentially in band castrated calves.

Key Words: chronic pain, castration, beef calves
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M29  Characteristics of agonistic behavior of commercially
housed pigs after mixing. Shin-Jaec Rhim*!, Hyun-Su Hwang!,
Seung-Hun Son!, Hojeong Kang!, and Joon-Ki Hong?, ! Chung-Ang
University, Ansung, Gyeonggi, South Korea, *National Institute of
Animal Science, Cheonan, Chungnam, South Korea.

This study was conducted to compare the aggressive behaviors of com-
mercially housed pigs when mixed at different times after weaning. The
behavioral patterns of 36 groups of pigs (a total of 360 animals) were
observed by continuous monitoring over 3 consecutive days directly
after weaning (25 + 1.2 d of age), and 50 and 75 d with the aid of video
technology. The pigs were not mixed previously and were same ages. The
data were analyzed by ANOVA, Tukey’s post hoc tests, and Wilcoxon
rank-sum test using the SAS software. Fight latency and total duration
and frequency of fighting were significantly different among the age
groups. The agonistic behaviors decreased in 75-d old pigs if compared
with 25- and 50-d-old animals. Moreover, dominance index (DI, DI was
defined as the sum of wins minus defeats divided by the sum of wins,
defeats, and stand-off outcomes) was higher in 25-d-old and lower in
75-d-old pigs. A comparison of dominant (DI >0) and submissive (DI
<0) pigs showed significant differences (P < 0.05) for major aggressive
behaviors in all age groups. Higher frequency and longer duration of
aggressive interactions mean that dominant animals were more active
than the submissive ones. Moreover, pigs with a positive dominance
index initiated more fights (P < 0.05). Dominant pigs were involved
in more aggressive interactions, had longer fights, and initiated more
fights than submissive pigs. Moreover, older pigs have shorter fights
after mixing and that they also sustain fewer injuries from these fights.
Post-mixing aggressive behavior changed over time. Early experi-
ence of mixing in the rearing conditions might contribute to reduced
aggressive behavior of growing pigs. It may have been occurred by
more energetically efficiency strategy for stable social structure. This
finding has potentially important consequences for animal welfare and
economic production of commercial swine production.

Key Words: agonistic behavior, dominance index, interaction

M30 Determining feeder space requirement for growing-
finishing pigs. Yuzhi Li*!, Kimberly McDonalds?, and Harold
Gonyou?, 'West Central Research and Outreach Center, University of
Minnesota, Morris, MN, >Prairie Swine Center Inc., Saskatoon, SK.
Canada.

A study was conducted to determine feeder space requirement for grow-
ing and finishing pigs based on the amount of time needed to maintain
their feed intake and growth performance. The first trial used 16 pens
of 12 pigs. Four pens were randomly assigned to each of 4 treatment
combinations: mash diets fed from a dry feeder (DM), mash diets fed
from a wet/dry feeder (WM), pelleted diets fed from a dry feeder (DP)
and pelleted diets fed from a wet/dry feeder (WP). Both the dry and wet/
dry feeder provided single feeding space and were similar in design.
Eating behavior was video-recorded for 24 h in all pens when pigs were
35 to 45 kg and 90 to 100 kg, respectively. The videos were analyzed
using scan-sampling at 5-min intervals to determine time spent eating
for each size of pigs. In the second trial, 564 pigs in 32 pens were used
to evaluate 4 levels (80%, 95%, 110%, and 125%) of feeder capacity
for growing and finishing pigs, with 2 pens assigned to each level of
feeder capacity under the same treatments. Feeder capacity was defined
100% when the feeder was expected to be used 100% of the time by
pigs according to the eating behavioral data from trial one. The differ-
ent levels of feeder capacity were generated by varying the number of
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pigs in a pen and modifying the pen size accordingly to maintain floor
space allowance consistent cross treatments. Pigs fed WM spent less
time eating (72 vs. 107 min/pig/d for growers, SE = 2.68; P < 0.001)
and 67 vs. 106 min/pig/d for finishers, SE = 3.39; P <0.001) compared
with pigs fed DM. Likewise, pigs fed DP spent less time eating than
pigs fed DM (P < 0.001) during both growing and finishing phases.
There was no difference in total duration of eating between pigs fed DP
and WP. Cross treatments, ADG decreased from 793 to 693 g during
the grower phase (SE =9; P <0.001) and from 941 to 667 g (SE =27;
P < 0.001) during the finishing phase when feeder capacity increased
from 80 to 125%, respectively. To maintain 80% feeder capacity, the
estimated feeder requirement is 11 pigs per feeder space for pigs fed DM
during both growing and finishing phases. For pigs fed WM, DP or WP
diets, the estimated feeder requirement is between 14 and 16 pigs for
the growing phase, and between 17 and 18 pigs for the finishing phase.

Key Words: eating behavior, feeder space, pig

M31  Effects of different number of animals relative to a single
feeding space on performance and behavior in Holstein bulls fed
high-concentrate diets. Maria Devant*!, Alex Bach®!, and Marcal
Verda', IRTA-Ruminant Production, Animal Nutrition, Manage-
ment, and Welfare Research Group, Caldes Montbui, Spain, ’ICREA,
Barcelona, Spain.

One hundred and eight Holstein bulls (155 +2.0 kg BW and 121 £ 0.8
d age) were randomly allocated to one of 6 pens and assigned either in
groups of 16 (Ratiol6) or in groups of 20 (Ratio20) to a single space
feeder with lateral protections. Each pen (6 m x 12 m) had also 1 straw
feeder, and 1 drinker. Concentrate intake was recorded daily, straw
consumption weekly, and BW fortnightly (total 15 periods). Animal
behavior was registered every 28 d by scan sampling. Animals were
slaughtered after 219 d and HCW and carcass quality recorded. Data
were analyzed using a mixed-effects model with repeated measures.
Mean concentrate intake (6.77 £ 0.168 kg/d), concentrate efficiency
(0.22£0.016 kg/kg), and carcass weight (271 & 2.2 kg) were not affected
by treatments. An interaction between treatment and time was observed
in most of eating behavior parameters. During the growing (period 1
to 11) in Ratio16 bulls the number of visits to the feeder tended (P =
0.08) to increase, total daily time devoted to eat was greater (P =0.01),
whereas meal size (P = 0.05), meal duration (P = 0.001), and eating
rate (period 5 to 11; P = 0.001) were lesser compared with Ratio20
bulls. However, at the end of the fattening period (periods 12 to 15) no
differences between treatments were observed. In Ratio16, the percent-
age of animals drinking was greater (P = 0.05) compared with Ratio20.
Moreover, an interaction between treatment and time was observed in
the percentage of animals performing self-grooming (P < 0.05) and
attempting to mount (P = 0.10). In conclusion, when the ratio of number
of'animals to a single feeder was reduced by 20%, the number of visits
tended to increase, animals had shorter meals and meal sizes, and eating
rate decreased; however, these differences were only observed during
the growing period. These data may suggest that feeding space to animal
ratio has an effect on eating behavior during the growing period, where
social facilitation may be important. However, at the finishing as eating
behavior becomes more individualized and/or animals learn to take
turns, the feeding space to animal ratio is less critical.

Key Words: bulls, feeding space to animal ratio, eating behavior
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M32  Effects of stocking density and source of forage fiber on
short-term behavioral and lactational responses of Holstein dairy
cows. Mackenzie A. Campbell*!-2, Kurt W. Cotanch!, Catherine S.
Ballard!, Heather M. Dann', Dave M. Barbano?, Alyssa M. Couse!,
and Richard J. Grant!, 'William H. Miner Agricultural Research Insti-
tute, Chazy, NY, °The University of Vermont, Department of Animal
Science, Burlington, VT, 3Cornell University, Ithaca, NY.

Understanding the interaction of stocking density and diet is vital for
the improvement of dairy cow well-being and productivity. Multiparous
(n = 48) and primiparous (n = 20) Holstein cows were assigned to 1
of 4 pens (n = 17 cows/pen, based on previous response variability)
to determine the short-term effects of stocking density and source of
forage fiber on behavior and lactational performance. Pens were assigned
to treatments in a 4 x 4 Latin square with 14-d periods using a 2 x 2
factorial arrangement. Two stocking densities (STKD; 100 or 142% of
stalls and headlocks) and 2 diets (straw; S and no straw; NS) resulted
in 4 treatments: 1) 100NS, 2) 100S, 3) 142NS, and 4) 142S. Dietary
forage content consisted of 39.7% corn silage and 6.9% haycrop silage
versus 39.7% corn silage, 2.3% haycrop silage, and 3.5% chopped
straw (dry matter; DM basis) for NS and S, respectively. Both diets
were formulated for 16% crude protein, 28% neutral detergent fiber
(NDF), and 28% starch (DM basis). Alterations in forage fiber source
resulted in physically effective NDF values of 18.8% and 20.1% for
NS and S, respectively. Pen intake and milk yield were measured on d
8-14 of each period. Time spent feeding, ruminating, and lying were
measured using 72-h direct observation on d 8-10 of each period. Milk
component yields were quantified for 6 milkings on d 13 and 14 of each
period. Data were analyzed using the MIXED procedure in SAS with
pen as the experiment unit. Eating time (238 min/d, SEM = 4), rumina-
tion time (493 min/d, SEM = 9), and pen intake (25.3 kg/cow/d, SEM
= 0.4) did not differ (P > 0.10) among treatments. Milk, true protein
and lactose yields tended to decrease with S. Although higher STKD
decreased lying time, diet had no effect. The dietary addition of straw
had minimal effects on short-term production and behavioral responses
at varying STKD.

Table 1 (Abstr. M32). Production of Holstein cows assigned to 2 stocking den-
sities (STKD; 100 or 142% of stalls and headlocks) and 2 diets (straw; S and
no straw; NS)

100% STKD 142% STKD P-value

STKD
Ttem NS S NS S SEM STKD Diet x Diet
Milk, 412 404 40.7 400 0.7 0.21 0.06 0.79
kg/d
Fat, 1.29 1.30 1.30 1.25 0.02 048 0.12 0.08
kg/d
True 1.02 1.01 1.02 099 001 025 0.07 042
protein,
kg/d
Lactose, 1.41 1.39 1.40 1.37 0.04 025 0.08 0.61
kg/d
Lying, 832 827 779 796 11 <0.01 0.56 0.31
min/d

Key Words: physically effective fiber, overcrowding

M33  Effect of temperament on feedlot performance and
carcass traits in purebred and crossbred Nellore cattle. Aline C.
Sant’Anna*!, Fernanda M. Benez?, Janaina S. Braga?, Arquimedes J.
R. Pellechia?, and Mateus J. R. Paranhos da Costa', 'Sdo Paulo State
University, Department of Animal Science, Faculty of Agricultural
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and Veterinarian Sciences, Jaboticabal, Sdo Paulo, Brazil, °Séo
Paulo State University, Post Graduate Program in Animal Science,
Faculty of Agricultural and Veterinarian Sciences, Jaboticabal, Sdo
Paulo, Brazil.

The aim of this study was to assess the effect of temperament on feedlot
performance and carcass traits in Nellore and crossbred cattle (F; Angus
x Nellore and Caracu x Nellore). A total of 450 bulls raised on pasture
and finished in feedlot were kept in outdoor feedlot pens with 12 m?,
during 87 d of confinement. Cattle temperament was assessed using the
crush test (REA, recording the movements and tension inside the crush
in a 7-point scale); and the flight speed test (FS, m/s), measuring the
speed at which the animals exited the crush, measured in the beginning
(d 0, initial) and in the end of the feedlot period (final). Performance and
carcass traits used were: final BW, ADG, hot carcass weight (HCW),
carcass yielding (CY), subcutaneous fat score (SFS), number of bruises
in the carcass (BRU) and ultimate meat pH (pH,y4;,). Linear mixed models
were fitted to assess the effects FS and REA on dependent traits. Final
FS affected (P < 0.05) BW and ADG, with an estimated reduction of
7.92 kg in BW and 0.13 kg/d in ADG for an additional unity in FS
(Table 1). Final FS had significant effects on most of the carcass traits
assessed, resulting in reduction of CW (P < 0.05), SFS (P <0.01), and
increased BRU (P <0.05) and meat pHyyy, (P> 0.05). Final REA affected
only CY (P <0.05). Initial FS and REA had less pronounced effects on
performance traits, with initial FS effecting only BRU (P < 0.01), and
initial REA affecting ADG (P < 0.05). We conclude that more excitable
temperament (faster FS) may have negative effects on cattle feedlot
performance, carcass traits and meat pH,yy,. The FS assessed at the end
of feedlot period was the best predictor of the detrimental effects of
temperament on performance of Nellore and crossed cattle. Financial
support: FAPESP (2013/20036-0).

Table 1 (Abstr. M33). Effects of initial and final flight speed (FS) and reactiv-
ity score (REA) on feedlot performance and carcass traits, expressed as regres-
sion slopes ()

BES B REA BES B REA
Trait initial initial final final
Final BW, kg —4.58 -1.12 —7.92%* -0.91
ADG, kg/d 0.00 —0.05%* —0.13* 0.00
Carcass weight, kg -1.70 -0.31 —6.23* -1.52
Carcass yielding, % 0.23 —0.12 —0.10 —0.28*
Subcutaneous fat score -0.29 —-0.02 —0.667 0.07
Bruises 0.257% —-0.01 0.22%* 0.02
PHoun 0.00 0.00 0.02* 0.00

*P < 0.05; +P < 0.01.

Key Words: flight speed, reactivity, beef cattle

M34  Agitated temperament related to worse carcass quality
in feedlot cattle. Désirée Ribeiro Soares*!, Karen S. Schwartzkopf-
Genswein?, Joslaine N. Dos Santos Gongalves Cyrillo®, and Mateus
J. Rodrigues Paranhos da Costa', Faculdade de Ciéncias Agrarias
e Veterinarias, UNESP, Jaboticabal, Sao Paulo, Brasil, ZAgriculture
and Agri-Food Canada, Lethbridge Research Centre, Lethbridge,
Alberta, Canada, 3Centro APTA Bovinos de Corte, Instituto de Zoo-
tecnia, 17, Sertdaozinho, Sao Paulo, Brasil.

The aim of this study was to determine the influence of flight speed (a
proxy for cattle temperament) on dry matter intake (DMI), residual feed
intake (RFI), performance and carcass composition. A total of 284 bull
Nellore calves (256.9 + 26.5 d of age) were evaluated during 2 feed
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efficiency tests in 2012 and 2013. Calves were housed over a period
of 93 and 87 d, respectively, in 2 feedlot pens (41 m?-animal !-pen!),
containing 8 feed troughs per pen equipped with a radio frequency
system (GrowSafe System Ltd., Airdrie, AB, Canada) used to measure
DMI (kg-d™!), RFI (kg-d™!) and feed conversion ratio (kg gain-kg
DMI ). The diet was offered ad libitum, 3 times daily and consisted
of corn silage, ground corn, soybean meal and mineral supplement.
Calves were weighed every 14 d to calculate average daily gain (ADG;
kg-d™!) for each individual. Carcass composition was recorded using
ultrasound between the 12th and 13th ribs, on the last day of the feed-
ing period to obtain ribeye area (REA; cm?). Flight speed (FS; m-s™")
was assessed every 28 d at the time of weighing. Calves were classified
for temperament type according to their flight speed as follows: Calm
= calves within the slowest tertile; Agitated = calves within the fast-
est tertile; and Intermediary = calves between the slowest and fastest
tertile. Comparison of temperament type was analyzed with the PROC
MIXED procedure (SAS Inst. Inc., Cary, NC). The model statement
contained the effects of temperament class, feed efficiency test, and age
ond 1 of the feeding period, as a covariate. No FS effect (P> 0.05) was
observed on RFI and ADG; however, calves categorized as Agitated
temperament had lower (P < 0.05) DMI (7.20 + 0.09, 7.40 + 0.09, and
7.16 £0.09 kg-d ') and REA (62.90 = 0.71, 62.05 £ 0.72, and 60.69 +
0.72 ¢cm?) than Calm and Intermediary groups, respectively. Based on
these results we conclude that Nellore cattle characterized as having
agitated temperaments during handling, consumed less feed, and had
WOrse carcass composition.

Key Words: behavior, confinement, reactivity

M35  Effects of handling before and during processing on
behavior and ADG of feedlot steers. Ruth H. Woiwode*!, Temple
Grandin!, Brett Kirch!, and John Paterson?, /Colorado State Uni-
versity, Fort Collins, CO, *National Cattlemen's Beef Association,
Centennial, CO.

The objective of this study was to investigate if a relationship exists
between handling, and behavior and ADG of feedlot cattle. Upon arrival
at a commercial feedlot in Kansas, Hereford steers (n = 496; initial BW
=304 £ 35.6 kg) of similar genetic background were sorted into 4 pens
to determine the effects of handling on behavior and ADG. Two han-
dling conditions before processing and 2 conditions of release from the
squeeze chute were imposed. Prior to processing, handlers were required
to quietly walk all steers from their home pen to the processing area
(SLOW); or handlers were permitted to bring steers to the processing
area in the normal fashion (FAST). Individual steers were randomly
assigned to one of 2 conditions of release from the squeeze chute.
The first was a delay no longer than 30 s following the completion of
procedures to allow cattle to stop struggling (DELAY); the second was
release immediately following the completion of procedures (NORM).
Vocalization, chute temperament, exit speed and exit behavior scores
were assigned to all steers during intake processing. Vocalization was
scored on a yes/no basis, and was recorded before procedures. Tempera-
ment scores were assigned after head gate capture, on a 5-point scale (1
= calm, 2 = shifting; restless, 3 = squirming; shaking squeeze chute, 4 =
continuous, vigorous movement, 5 = rearing, struggling violently). Exit
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speed was scored on a 3-point scale (walk; trot; run), and exit behavior
was scored on a 2 point scale with cattle classified as high or low on a
reactivity scale (L = No behaviors other than exit speed, H = Stumble,
rear, jump). Paired 7-tests determined that cattle exiting the chute at a
walk or trot vs. a run tended (P = 0.08) to have higher ADG. Cattle
vocalizing during restraint had lower (P = 0.04) ADG than those that
did not vocalize. The FAST group showed a tendency to vocalize more
frequently than the SLOW group. Pearson correlation analysis showed
a significant, positive correlation between exit speed and vocalization (P
=0.0021, r=0.14256), and a significant, negative correlation between
exit speed and ADG (P = 0.0036, r = —0.13542). Using this approach,
handling was correlated with behavior and ADG.

Key Words: behavior, vocalization, ADG

M36 Temperament of beef cattle receiving supplementation
on grazing system: daily gain, ultrasound measures, and intake
behavior. C. L. Francisco*, A. M. Castilhos, D. C. M. Silva, F. M.
Silva, and A. M. Jorge, Universidade Estadual Paulista-FMVZ,
Botucatu, SP, Brazil.

A study was conducted to evaluate the temperament of beef cattle on
grazing system regarding daily gain, ultrasound measures, and intake
behavior. Twenty growing animals [Nellore; non-castrated males; 220
+ 3.73 kg initial body weight (BW); 10 = 1 mo of age] on rotational
stocking system (Brachiaria brizantha ‘Xaraés’) were used. Animals
were evaluated for BW and temperament at the beginning of the trial
period. Individual temperament scores were calculated by averaging
animal chute score and exit score [adequate (ADQ) < 3; or excitable
(EXC) > 3]. Animals were ranked by BW and assigned to receive (n =
10) or not (control = CON; n = 10) a supplementation treatment (SUP;
0.6% of BW; corn, urea and mineral salt). BW were measured on d 0
and d 84 to determine the total gain (TG) and average daily gain (ADG).
Hip height (HH) and ultrasound evaluations (ribeye area; backfat thick-
ness) were carried out on d 0 and 84. Intake behavior evaluations were
obtained via direct observation (8 d; 24-h per day) with an interval of
15 min between observations (time of grazing, rumination, resting, and
drinking water). Data were analyzed with PROC MIXED in SAS with
fixed effects of temperament, treatment and the resultant interaction.
No interaction was significant. ADQ animals had greater final BW (P
=0.01) and HH (P=10.01) than EXC animals (310.78 vs. 273.06 kg for
BW; 1.36 vs. 1.32 m for HH, for ADQ and EXC animals, respectively).
SUP treatment had greater final BW (P = 0.04), TG (P < 0.01), ADG
(P <0.01), final ribeye area (P < 0.01), and HH (P = 0.03) than CON
treatment (305.80 vs. 278.04 kg for BW; 79.60 vs. 57.43 kg for TG;
0.95 vs. 0.69 kg for ADG; 37.25 vs. 30.84 cm? for ribeye area; 1.35
vs. 1.32 m for HH, for SUP and CON treatments, respectively). For
intake behavior outcomes, ADQ animals had greater time of rumina-
tion (P = 0.01) than EXC animals (456.30 vs. 440.31 min, for ADQ
and EXC animals, respectively). In conclusion, some characteristics of
performance and intake behavior are associated with temperament and
it is independent of differences in supplementation treatment in Nellore
cattle. Supported by FAPESP#2014/07406-5.

Key Words: Nellore cattle, pasture, temperament
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Animal Health: Beef cattle

M37  Functional capacities of blood neutrophils are influenced
by both acute and chronic dexamethasone stress models in beef
steers. Michael A. Ballou*!, Jeff A. Carroll2, Nicole C. Burdick
Sanchez?, Nathan D. May?, Shelby L. Roberts?, Heather D. Hughes?,
Paul R. Broadway?, Kate P. Sharon!?, and John T. Richeson?,
!Department of Animal and Food Sciences, Texas Tech University,
Lubbock, TX, ?USDA-ARS, Lubbock, TX, ’Department of Agricultural
Sciences, West Texas A&M University, Canyon, TX.

This study investigated the effects of acute and chronic stress models
on the functional capacity of blood neutrophils in beef steers. Steers
(n=32;209 + 8 kg) were blocked by BW and assigned to 1 of 3 treat-
ments: (1) Control (CON), no dexamethasone (DEX); (2) Chronic stress
(CHR), 0.5 mg/kg BW DEX administered i.v. at 1000 h on d 3 to 6; or
(3) Acute stress (ACU), 0.5 mg/kg BW DEX administered i.v. at 1000
h on d 6 only. Multiple blood samples were collected from jugular
catheters to profile hematology. A blood sample collected at 2 h after
the 4th DEX injection in the CHR treatment and 2 h after the only DEX
injection in the ACU treatment was analyzed for functional capacities of
neutrophils, which included surface expression of L-selectin (CD62-L)
and the phagocytic and oxidative burst capabilities to an environmental
Escherichia coli. There was a treatment x time interaction (P < 0.001)
for neutrophil concentrations in peripheral circulation. The concentra-
tion of neutrophils increased 24 h after the 1st DEX injection among the
CHR steers when compared with CON (10.6 vs. 2.8 + 0.62 x 10%mL;
P <0.001) and remained greater until 72 h after the 4th DEX injection.
Neutrophil concentrations also increased rapidly, within 2 h of the DEX,
in the ACU steers. Treatment influenced (P < 0.001) the expression
of L-selectin on the surface of neutrophils (1192, 138, and 61° + 5.2
MEFTI) for CON, ACU, and CHR steers, respectively. The percentages
of neutrophils phagocytizing and producing an oxidative burst were
suppressed (P < 0.001) among the CHR steers only (722, 712, and 55°
+4.2%), whereas the intensity of the oxidative burst was suppressed (P
<0.001) for both ACU and CHR steers (170%, 131°, 63¢ = 11.7 MFI) for
CON, ACU, and CHR steers, respectively. In contrast, the intensity of
neutrophil phagocytosis was not influenced by treatment (P = 0.439).
These data indicate that chronic DEX suppresses neutrophil L-selectin
as well as neutrophil phagocytosis and oxidative burst, whereas the acute
DEX may initially prime neutrophil L-selectin expression although the
oxidative burst intensity was already partially suppressed.

Key Words: immunity, neutrophil, stress

M38  Transcriptome profiling of the endometrium of healthy
beef cows postpartum. Robmay Garcia*, Dianelys Gonzalez-Pena,
and Sandra L. Rodriguez-Zas, University of Illinois at Urbana-Cham-
paign, Urbana, IL.

The uterine cervix remains open for 7 to 10 d postpartum, which facili-
tates bacterial infection resulting in $650M in losses to the US dairy
industry. Understanding the molecular profiles of healthy endometrial
involution and regeneration can help understand bacterial clearance and
inflammation resolution mechanisms. The objective of this study is to
characterize the endometrium transcriptome of beef cows at 15d and
30d postpartum. Individual paired-end reads libraries were mapped to
the Bos taurus reference genome (Btau_4.6.1) using Tophat v2.0.12. In
total 8,282 isoform transcripts pertaining to 8,124 genes were identified
and 1002 isoform transcripts pertaining to 995 genes were found to be
differentially expressed (false discovery rate-adjusted P-value <0.05)
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between 15d and 30d using Cufflinks v2.2.1. Among the top 50 differen-
tially abundant transcripts T-Box 21 (TBX21), T cell receptor associated
transmembrane adaptor 1 (TRAT1) and indoleamine 2,3-dioxygenase
(IDO) were overexpressed at 15d relative to 30d. TBX21 controls the
expression of the hallmark Thl cytokine interferon-gamma IFNG.
TRATT1 Stabilizes the TCR T-cell antigen receptor / CD3 complex at the
surface of T-cells and IDO play a role in processes such as antimicrobial
defense and immunoregulation. Functional analysis of the differentially
expressed genes using DAVID identified 10 enriched (enrichment score
>2) functional category clusters including the Gene Ontology molecu-
lar functions for regulation of cell death and apoptosis, cytokine and
chemokine activity, inflammatory response; Gene Ontology biological
processes of immune system development, leukocyte activation, pro-
liferation and differentiation, among associated immunological. These
categories confirm that endometrial involution elicits changes associ-
ated with the inflammatory response and immunological activation.
Our results offer insights on the transcriptome changes during normal
endometrium involution.

Key Words: endometrium, involution, transcriptome

M39 Cardiac damage assessment in beef cattle receiving
different dosages of monensin in finishing diets as measured

by Creatine-Kinase Myocardic kit. Ariel O. Miranda*!, Oscar
Frances?, Hernan Romero Harry!, and Anibal J. Pordomingo', /INTA4,
Anguil, La Pampa, Argentina, 2Fac. Cs. Vet. Gral Pico, Gral Pico, La
Pampa, Argentina.

Monensin (MN) has affinity for monovalent cations such as Na and
disruption of Na dynamics in tissues could affect the permeability
of cardiac muscle cells. High or continued doses of MN have been
suggested to result in cardiac myopathy, blood stasis and interstitial
pulmonary edema. The objective of this study was to evaluate cardiac
damage, not clinically detected, using a Creatine-Kinase Myocardic
(CK-MB) commercial kit. Thirty Angus x Hereford steers, (BW = 205
+ 12 kg) were used to evaluate the effect of 2 doses of dietary MN
during finishing in feedlot. Steers were randomly allotted into 3 groups
of 10 each for a feedlot period of 168 d. Group 1: un-supplemented
MN (G1: Control, CO), group 2: supplemented with 1 mg of MN/kg
of body weight (BW) (G2: 1 mg/kg) and group 3, supplemented with
MN 1.5 mg of MN/kg of BW (G3: 1.5 mg/kg). Steers were weighed on
d0, 63,98, 126 and 168, with blood sampling at each time. Steers that
received MN were 25 and 30 kg heavier (P < 0.05) than the controls
(G2 and G3, respectively). Concentration of CK-MB increased linearly
(P < 0.05) for the 3 groups (Table 1). Treatment effects were not that
evident. Concentration of CK-MB was greater for G3 than G1 and G2
on sampling at d 63 and 168 (P < 0.05). No macroscopic lesions either
on lungs or cardiac muscle were observed at harvest.

Contd.
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Table 1 (Abstr. M39). Concentration means and standard deviations for CK-
MB throughout the trial

Group Day 1 Day 63  Day98 Day 126 Day 168

G1: Control 25.1 40.4 68.2 89.6 72.9
+£10.04  £2244  £908  +18.3B +20.34

G2: 1 mg/kg BW 32.1 40.4 49.0 62.1 61.2
+634 1474 £13.74  £225% +23.94

G3: 1.5 mg/kg BW 26.8 61.7 57.0 76.4 92.6
+ 13,14 +£2148  +£11.34  £2504 +18.48

AB Treatment means followed by different letters denote statistical differences
at P<0.05.

Key Words: beef, monensin toxicity, respiratory symptomatology.

M40  Estimating glucose requirements of an activated immune
system in Holstein steers. Sara K. Stoakes*, Erin A. Nolan, David J.
Valko, Mohannad Abuajamieh, Maria V. Sanz Fernandez, and Lance
H. Baumgard, lowa State University, Ames, IA.

Activated immune cells are obligate glucose utilizers and a large lipo-
polysaccharide (LPS) IV dose causes severe hypoglycemia. Therefore,
study objectives were to use the quantity of glucose needed to maintain
euglycemia during an IV bolus endotoxin challenge as a proxy for the
immune system’s glucose requirement. Fasting growing Holstein steers
(148 + 9 kg) were jugular catheterized bilaterally and assigned to 1 of
3 treatments: control (CON; 3 mL sterile saline; n = 5), LPS-infused
(LPS; E. coli 055:B5; 1.5 pg/kg BW; n =5), and LPS + euglycemic
clamp (LPS-Eu; 1.5 pg/kg BW; 50% dextrose infusion to maintain
euglycemia; n = 5). Following infusion, blood glucose was determined
every 10 min and dextrose infusion rates were adjusted in LPS-Eu calves
to maintain euglycemia for 12 h. Plasma samples were obtained 3, 6,
9, and 12 h relative to bolus infusion for further analysis. All calves
survived the LPS challenge. Rectal temperature was increased in LPS
(0.6°C, P=0.03) and tended to be increased in LPS-Eu (0.5°C, P=0.06)
relative to CON calves. LPS and LPS-Eu calves were hyperglycemic
for 3 h post-bolus, likely due to hepatic glycogenolysis. Thereafter,
blood glucose was markedly decreased in LPS relative to both CON
and LPS-Eu calves (30%, P <0.01). Blood lymphocytes, and platelets
were increased in LPS and LPS-Eu calves relative to CON (53 and
56%, respectively; P < 0.01). Ionized calcium was decreased in both
LPS and LPS-Eu calves relative to CON (18%, P <0.01). White blood
cells decreased or tended to decrease in LPS-Eu and LPS (59%, P =
0.03; 44%, P = 0.06; respectively) relative to CON. During the 12 h,
516 + 65 g of infused glucose was required to maintain euglycemia. If
the amount of glucose required to maintain euglycemia can be used as
a proxy, then the glucose requirements of an activated immune system
are approximately 43 g/h in growing ruminants.

Key Words: lipopolysaccharide, immune challenge, glucose
homeostasis

M41 A comparison of rumen bacterial communities in bloated
and non-bloated cattle grazing alfalfa. Elnaz Azad*', Robert
Forster?, Surya Acharya?, Tim McAllister?, and Ehsan Khafipour!,

! Department of Animal Science, University of Manitoba, Winnipeg,
Manitoba, *Agriculture and Agri-Food Canada, Lethbridge Research
Centre, Lethbridge, Alberta, Canada.

To study bacterial shifts during the bloat process, 2 dietary interventions
for alleviating the severity of bloat on rumen bacterial composition were
studied in 12 rumen-cannulated cattle in a 3-phase crossover study. Cattle
were subjected to 1 of 3 treatments: (1) pure alfalfa pasture (PA), (2) pure
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alfalfa pasture supplemented with Alfasure (AA), and (3) alfalfa/sain-
foin mixed pasture (AS). A 7-d washout interval was provided between
phases during which cattle received a baseline diet. Rumen liquid and
solid fractions were collected from non-bloated (NB; bloat score = 0)
and bloated (B; bloat scores = 1-3) cattle within each treatment group
and subjected to genomic DNA extraction and Illumina sequencing of
the V3-V4 regions of bacterial 16S rRNA gene. On average, 47,211
high-quality sequences were generated per sample. Taxonomic classifi-
cation revealed the presence of 20 different bacterial phyla among which
Bacteroidetes followed by Firmicutes, Fibrobacteres, Cyanobacteria,
and Spirochaetes were identified as predominant (>1% of population)
members of rumen microbiota. The PERMANOVA analysis of UniFrac
distances revealed distinct (P < 0.05) clustering patterns when comparing
PA(B), AA(NB) and AS(NB)-associated microbiota. Statistical analysis
(LEfSe) of phylogenetic data for rumen liquid and solid fractions also
revealed significant associations between several members of micro-
biota and treatment groups (P < 0.05; Table 1). Further investigation
can focus on manipulation of rumen microbiota in favor of increased
bloat-resistant functional properties.

Table 1 (Abstr. M41). Association of bacterial genera with treatment groups'

Genus Phylum Treatment group?

Rumen liquid fraction

Succinivibrio Proteobacteria PA(B)
Succiniclasticum Firmicutes PA(B)
Butyrivibrio Firmicutes AS(NB)
Coprococcus Firmicutes AS(NB)
Fibrobacter Fibrobacteres AA(NB)
Ruminococcus Firmicutes AA(NB)
Rumen solid fraction
Butyrivibrio Firmicutes PA(B)
Streptococcus Firmicutes PA(B)
Prevotella Bacteroidetes AS(NB)
Fibrobacter Fibrobacteres AA(NB)

'Linear discriminant analysis effect size (LEfSe) was used to test for significant
associations (P < 0.05, and >3 log fold increase in the relative abundance).
2PA(B) = pure alfalfa (bloated); AS(NB) = alfalfa-sainfoin (non-bloated);
AA(NB) = alfalfa-Alfasure (non-bloated).

Key Words: frothy bloat, alfalfa, rumen microbiota

M42  Efficacy of dosing toltrazuril 5% as a coccidiostatic for
cattle. Rafahel C. Souza', Rogério C. Souza!, Renato O. Santos',
Sérvio V. G. Ribeiro!, Andre B. D. Pereira*?, Thiago M. Soares?,
and Maria 1. V. Melo', /Pontificia Universidade Catdlica de Minas
Gerais, Betim, MG, Brazil, 20uroﬁn0 Agronegocios, Cravinhos, SP,
Brazil, 3 University of New Hampshire, Durham, NH.

Coccidiosis is a protozoan disease that negatively affects animal pro-
duction and can result in economic losses. Eimeria spp. is the most
common parasite. Infection occurs mainly in young cattle and can lead
to gastrointestinal problems and clinical signs as bloody diarrhea and
hemorrhagic enteritis. The objective of this study was to evaluate fecal
infestation and average daily gain of 100 Nelore heifers (Average weight
of 191.22 kg) randomly distributed, as a completely randomized design,
in 1 of 2 treatments: (1) Control (C, no coccidiostat), and (2) Treatment
(T, dosage of 15 mg/kg of toltrazuril 5%, dosed once at weaning, 210
d after birth). The experiment was conducted in the Arrojo Farm (Teo-
filo Otoni, MG, Brazil). Animals were weighed in the first day of the
experiment and then 30 and 60 d after. Fecal samples were collected
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for laboratory analysis in the first and last days of the experiment, for
counting oocysts per gram of feces (OOPG). Data were analyzed using
the MIXED procedure of SAS and Tukey as post hoc tests for separation
of means. Friedman nonparametric test was done for repeated analysis
and count of OOPG. There was no difference between treatments for
average daily gain (596 g/d for C and 656 g/d for T, P> 0.05). However,
presence of OOPG was lower for cattle in the treatment group after 60 d
when compared with samples from the beginning of the experiment (P =
0.01), which did not happen with the control group (P = 0.86). Results
of this experiment suggest that toltrazuril 5% in the dose of 15 mg/kg
can reduce parasite infestation in the gastrointestinal tract. Infestation
in the beginning of the experiment was not deleterious enough to cause
changes in average daily gain.

Table 1 (Abstr. 42). Effects of dosing 15 mg/kg of toltrazuril 5% to cattle

Group
Item Control Treatment SEM P-value
ADG, g/d! 5962 656* 247.67 NS
Oocysts per gram of feces,d 1~ 982.76>* 988.89%8 108.94 0.91
Oocysts per gram of feces, d 60  786.21%4  730.56%* 113.34 0.30

ab, AByalues with lowercase letters indicate differences between treatments;
those with uppercase letters indicate difference between d 1 and 60 (Friedman
nonparametric test).

!Tukey post hoc test.

Key Words: toltrazuril, coccidiosis, oocysts per gram of feces

M43  In vitro evaluation of the antimicrobial activity of plant
extracts from Ruta graveolens and Annona muricata. Yadileiny
Portilla!, Maria Dolores Carro?, Grethel Milian!, Conrado Camacho’,
Aymara Valdivia', Alexey Diaz>*, Cristina Saro’, Ivan Mateos?,

and Maria José Ranilla*3#, ! Center for Biotechnological Studies,
University of Matanzas, Matanzas, Cuba, 2Agriculture Production
Department. Technical University of Madrid, Madrid, Spain, >Animal
Production Department. University of Ledn, Leén, Spain, *4IGM
(CSIC-ULE). Finca Marzanas s/n, Grulleros, Leon, Spa.

Resistance of microorganisms to commercial drugs is increasing
worldwide, and therefore the search for new antimicrobial agents is a
key issue. The aim of this study was to identify the potential of plant
extracts from Ruta graveolens and Annona muricata as candidates for
the development of new antimicrobials. Plant extracts were obtained by
the Soxhlet method and their biological evaluation was carried out by
the agar diffusion method, with 4 doses assayed (6.25, 25, 50 and 100
mg/mL) and 4 replicates per dose. Eight bacterial strains from American
Type Culture Collection (ATCC) were tested: Escherichia coli O157
(ATCC 43894), Streptoccocus agalactiae (ATCC 13813), Salmonella
enteritidis (ATCC BBA664), Enterobacter aerogenes (ATCC 13048),
Staphylococcus aureus (ATTC 13565), Klebsiella pneumoniae (ATCC
4352), Proteus mirabilis (ATCC 14153) and Proteus vulgaris (ATCC
9484). Extracts from both plants showed antibacterial activity against
all bacteria tested, with the exception of A. muricata extract against S.
enteritidis. Minimum inhibitory concentration for both extracts was 6.25
mg/mL for E. aerogenes, S. agalactiae, S. aureus, and K. pneumoniae,
25 mg/mL for E. coli, P. mirabilis, and P. vulgaris, and 50 mg/mL of
R. graveolens for Salmonella enteritidis. There were no differences
between extracts in their antibacterial activity against P. vulgaris (P =
0.91) and K. pneumoniae (P = 0.37), but R. graveolens extract showed
greater (P <0.001) antibacterial activity against £. coli and S. agalactiae
than 4. muricata extract, and a trend was also observed for E. aerogenes
(P =0.064). In contrast, A. muricata extract tended to have greater (P
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= (0.094) antibacterial activity against P. mirabilis compared with R.
graveolens extract. The results suggest that these extracts have active
ingredients that could help to develop new antimicrobial products for
the improvement of animal production and health.

Key Words: Ruta graveolens, Annona muricata, gram-positive

M44  OmniGen-AF affects expression of immune-related genes
in whole blood of healthy Angus heifers. S. A. Armstrong*!2, D. J.
McLean!, T. H. Schell'2, G. Bobe?, and M. Bionaz2, ! Phibro Animal
Health, Corvallis, OR, *Department of Animal and Rangeland Sci-
ences, Oregon State University, Corvallis, OR.

Purebred Angus heifers were used to determine the effect of OmnniGen-
AF (OG) supplementation on expression of cytokines, chemokines, and
associated receptors involved in the inflammatory response in whole
blood cells of healthy Angus heifers within the first 28 d of supplementa-
tion. Heifers were randomly assigned to control or supplemented daily
with 56 g OG group (n = 4/group), and fed a diet including grass hay,
alfalfa and ground corn. Heifers were housed in a freestall barn and fed
via Calan Broadbent system. Blood was collected via jugular before the
study started (0) and on d 3, 5, 10, 14, 21, and 28 of supplementation.
The qRT-PCR was performed using the Cow Inflammatory Cytokines
and Receptor qPCR array (Qiagen). Data were analyzed using LinReg
software to account for efficiency of amplification and normalized by
3 internal control genes (HPRTI, TBP, and YWHAZ). qRT-PR data
were log-transformed and the samples with Studentized residuals # > 2
removed. The final data set (82 genes) was subjected to ANOVA analysis
with treatment, time, and treatment X time as main effect and animal
as random using JMP Genomics of SAS. Significance was deemed
with a false discovery rate-adjusted P-values < 0.10. Genes coding for
chemokine receptors (CX3CRI, CXCR]I), stress response (NAMPT),
osteoclastogenesis (TNFRSF11B), and angiogenesis (VEGFA) were
affected by treatment x time. Thirteen genes coding for interleukins and
interleukin receptors (IL1B, IL9, ILIRN,ILIRI, ILIORB, IL10RA), che-
mokine ligand and receptors (CCR2, CXCL2, CXCRI, CCL26, CCR1),
macrophage function (CSF), and secondary immune response (BMP?2)
were downregulated and CCL I was upregulated by OG supplementation.
Of the 23 receptors evaluated, 9 (39%) were influenced by OmniGen
supplementation. Overall, the data suggest a transcriptional inhibition
of genes related to inflammatory response by OG during the first 28 d
of supplementation of healthy Angus heifers.

Key Words: OmniGen-AF, immune, cytokine

M45 Influence of hydrolysable tannin extract on nematode egg
count in feces of receiving beef cattle. Melissa B. Corona', Eva X.
Murillo!, Billy J. Cervantes?, Nohemi Castro', Javier A. Romo', Soila
M. Gaxiola!, and Rubén Barajas*!, ! FMVZ-Universidad Auténoma
de Sinaloa, Culiacéan, Sinaloa, México, >?Ganadera Los Migueles,

S.A. de C.V.,, Culiacan, Sinaloa, México.

The nematode parasites decline productivity of beef cattle. The nema-
tode egg count is decreased in feces of cattle grazing plants with high
hydrolysable tannin content. There is little information of effect of
added tannins to the diet on nematodes presence in beef cattle. In this
experiment 40 receiving bull-calves were involved to determine the
influence of hydrolysable tannin extract on nematode egg count in feces
of receiving beef cattle. Bull-calves were placed in 8 dirt-floor pens, and
during 3 continuous days, fecal samples were taken from each. They
were randomly assigned to treatments: (1) 70% roughage (16.1% CP;
1.27 Mcal NE, /kg DM) corn silage-based diet (Control); (2) Control
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plus 1.5% of hydrolysable tannin extract DM basis (HT). After 28 d
on treatment diets, fecal samples were taken during 3 continuous days
again, and nematode eggs per gram of feces (EGF) were counted. Before
statistical analyses, data were normalized by transforming to log;o x +
17 EGF. Results were analyzed by ANOVA for a completely random-
ized design. Additionally, both in Control and HT, EGF before and
after treatments were compared using paired -test. Haemonchus spp.
and Cooperia spp. were most frequently genus found (82.5 and 75%,
respectively). At start of experiment Haemonchus spp. EGF was similar
(223 + 77 EGF) between treatments (P > 0.87). After 28 d of receiving
treatments, HT decreased 67.9% (P = 0.02) Haemonchus spp. EGF
comparatively with Control (62 vs. 196 EGF). The paired ¢-test results
indicated that Haemonchus spp. EGF were similar (P = 0.47) before and
after in Control, but in HT were 70% lower (P < 0.01) after treatments
(210 vs. 62 EGF). At arriving Cooperia spp. EGF was similar between
treatments (P = 0.94), but after 28 d, EGF count was reduced 67.8% (P
=0.04) by HT relative to Control (39 vs. 122 EGF). The paired ¢-test
indicated that in Control, EGF count was similar before and after 28 d
(P=0.29), butin HT EGF decreased (P <0.01) 53% (64 vs. 136 EGF).
Results suggest that HT addition in to the diet contributes to decrease
fecal shedding of nematode eggs in receiving feedlot cattle.

Key Words: bovine, nematode, tannin

M46  Effects of bambermycin or monensin on health and
performance of receiving cattle. William Galyen*!, Tom Hess?,
Don Hubbell?, Shane Gadberry?, Elizabeth Kegley', Matt Cravey*,
Jeremy Powell!, Elizabeth Backes', Laura Meyers!, and Paul Beck?,
!University of Arkansas Department of Animal Science, Fayetteville,
AR, 2University of Arkansas LFRS, Batesville, AR, 3University of
Arkansas Cooperative Extension Service, Little Rock, AR, “Huveph-
arma, Inc, Amarillo, TX, *University of Arkansas SWREC, Hope, AR.

Growing steers and bulls, were received in 3 blocks (Block 1, n= 150,
BW =208 + 12.4 kg; Block 2, n =99, BW =213 + 16.7 kg; Block 3, n
=149, BW =219 + 14.9 kg) to evaluate the effects of supplying 20 mg
of bambermycin (Gainpro; Huvepharma, Inc., Sofia Bulgaria) or 0.77
mg/kg BW monensin (Rumensin; Elanco Animal Health, Indianapolis
IN) in receiving supplements (20% CP and 78% TDN) compared with
non-medicated supplements (Control) on cattle morbidity, performance,
and coccidia infection. Upon receiving, bulls were castrated, and calves
were weighed on 2 consecutive days. Calves were then stratified by BW
and arrival castrate status and randomly allocated to receiving pens (n
=12-0.4 ha pens in Block 1 and n = 6 pens in Blocks 2 and 3). Calves
received 0.9 kg of supplement daily and ad libitum access to moderate
quality hay. Fecal samples were collected from 6 steers/pen on d 0, 14,
and 28 to evaluate coccidia infection. Water in the Gainpro pens was
treated from d 14 to d 19 with 10 mg/kg BW amprolium (Corid; Merial,
Duluth GA). Steers remained on treatment for 56 to 84-d for Block 1,
49-d for Block 2 and 42-d for Block 3. Data were analyzed as a random-
ized complete block design using the mixed procedure of SAS (SAS
Inst. Inc., Cary, NC). Cocci counts were log-transformed before analysis
as a repeated measure in time. There were no differences (P < 0.36) in
morbidity, mortality, or animals identified as chronically morbid. There
was no treatment by day interaction (P = 0.12) for cocci oocysts counts,
and monensin decreased coccidia (P <0.03) compared with Control and
bambermycin, which did not differ (P = 0.85). No cattle were observed
with or treated for symptoms of coccidiosis (bloody scours and diarrhea).
At the end of receiving, BW and ADG for Control (237 + 5.1 kg/steer
and 0.49 £+ 0.272 kg/d, respectively) was less than (P < 0.04) bamber-
mycin (243 + 5.1 kg/steer and 0.60 + 0.272 kg/d) and monensin (247
+ 5.1 kg/steer and 0.68 £ 0.272 kg/d), and monensin tended (P < 0.10)
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tended to be greater than bambermycin. The results of this experiment
indicate both bambermycin and monensin increased receiving cattle
gain performance compared with Control, and monensin also provided
greater benefits in reduction of coccidia counts.

Key Words: bambermycin, monensin, receiving steers

M47  Influence of Papaveraceae plant preparation on nema-
tode egg count in feces of receiving bull-calves. Rubén Barajas*!,
Melissa B. Corona', Eva X. Murillo!, Billy J. Cervantes?, Ingo
Rogge?, Nohemi Castro', and Luis E. Soto*, /FMVZ-Universidad
Auténoma de Sinaloa, Culiacan, Sinaloa, México, >Ganadera Los
Migueles, S.A. de C.V,, Culiacan, Sinaloa, México, 3Phytobiotics Fut-
terzusatzstoffe GmbH, Eltville, Germany, *FA-Universidad Autéonoma
de Sinaloa, Culiacan, Sinaloa, México.

Quaternary benzophenanthridine alkaloids and protopine alkaloids
(QBA + PA) have systemic anti-inflammatory effects. However, its
activity against nematode parasites of the gastro intestinal tract is not
well documented. In the actual experiment, 20 receiving bull-calves
236 + 4.12 kg were utilized to evaluate the influence of a standardized
QBA + PA Papaveraceae family plant preparation named Sangrovit RS
(SANG; Phytobiotics, Eltville, Germany) on fecal shedding of parasitic
nematode eggs. In groups of 5, bull-calves were allotted in dirt-floor
pens, fed with 70% roughage corn silage-diet. During 3 consecutive days
fecal samples were taken from each animal and nematode eggs per gram
of feces (EGF) were counted by McMaster method. Pens were randomly
sorted to receive 10 g/d of Sangrovit RS (SANG) or not (Control) sup-
plied on the feed bunk as top dressing. Once completed the 28 d period
treatments, fecal samples were taken again during 3 consecutive days,
and EGF count was performed. Results were analyzed by ANOVA for
a completely randomized design. In fecal samples taken before applied
treatments, the nematode EGF count was similar (P > 0.30) between
treatments. After 28 d total nematode EGF was lower (P = 0.04) in the
SANG group compared with the Control group (33 vs. 113 EGF). The
amount of Haemonchus sp. EGF (an abomasum parasite) was lower
(P =0.05) in bull-calves fed SANG compared with Control group (12
vs. 48 EGF). The EGF count of Cooperia spp., a parasite of the small
intestine, was inferior (P = 0.03) in SANG supplemented bull-calves
in relationship to unsupplemented bull-calves (13 vs. 52 EGF). Results
suggest that fed QBA + PA plant preparation contributes to decrease
parasites nematode eggs shedding in receiving bull-calves.

Key Words: bovine, nematode, alkaloid

M48  Effect of Safeguard on fecal egg count and performance
in received beef calves. Antonio Jose Neto*!, Curt J. Bittner!, Galen
E. Erickson!, and Brandon L. Nuttelman?, ‘Department of Animal
Science; University of Nebraska, Lincoln, NE, 2Merck Animal Health,
De Soto, KS.

Parasite infestations can reduce or limit feed intake and subsequently
depress the performance due to decreased absorption of nutrients.
Fenbendazole (Safeguard, Merck Animal Health) is indicated for use
in cattle for removal and control of lungworms, stomach worms and
intestinal worms. The objective of this study was to measure the effects
of Safeguard on fecal egg count (FEC) and performance of newly
received calves in the feedlot over the first 25 d. Treatments were applied
to steers at arrival and were: Safeguard and Doramectin (Dectomax,
Zoetis Animal Health) injectable (SG+DTX) or only Dectomax inject-
able (DTX). Three hundred sixty-eight (265 + 20 kg) steers were used
in a completely randomized design with 16 pens (8 replications per
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treatment and 23 steers per pen). The basal diet consisted 30% dry-rolled
corn, 36% sweet bran), 30% alfalfa hay, and 4% supplement. Steers
were assigned to pen based on processing order, with every other steer
assigned to either SG+DTX or DTX. Once a pen replicate was filled,
new pen replicates were started until all steers were assigned. Ond 1,
steers were weighed, and individual fecal sample collected. On d 19,
fecal samples were collected per pen (10 samples/pen). Fecal samples
were analyzed for FEC at a commercial laboratory. At the end of the
receiving period, steers were limit-fed a diet consisting of 50% sweet
bran and 50% alfalfa hay at 2% of BW for 5 d before being weighed.
Data were analyzed using the Proc MIXED of SAS, with pen as the
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experimental unit. There were no differences in initial BW (P =0.13),
ending BW (P = 0.33), DMI (P = 0.41), ADG (P = 0.94), and G:F (P
= 0.43) between SG+DTX or DTX. No difference for initial FEC (P
= 0.45) was observed between treatments and averaged 16.9 eggs per
3 g of feces. However, FEC on d 19 was lower (P = 0.03) for animals
receiving SG+DTX (FEC = 0.06 eggs per 3 g feces) compared with
DTX (FEC =0.50 eggs per 3 g feces). A combination of Safeguard and
Dectomax reduced FEC of newly received calves in feedlot.

Key Words: dewormer, fecal egg count, performance
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Animal Health: Imnmunology

M49  Comparison of antibody response, bacteriological culture
and PCR based diagnostic methods in Brucella ovis inoculated
rams. Ariel O. Miranda*!, Hernan Romero Harry!, Valeria N. Bal-
done'!, Marcy Owens?, and Scott Pratt?, /INTA, Anguil, La Pampa,
Argentina, Clemson University, Clemson, SC.

Twenty-seven Brucella ovis (B. ovis)-negative adult Pampinta rams
were used to evaluate 3 diagnostic methods for B. ovis detection post-
inoculation. Twenty-four rams were inoculated by the conjunctival route
and intraprepucially with a total of 3 x 10° cfu/ram of B. ovis (strain,
INTA Bariloche, Argentina). Three rams were inoculated with a saline
placebo. Blood and semen samples were taken for serological antibody
detection, bacteriology culture and PCR at 0, 12, 24, 62 and 97 d post
inoculation. Modified Thayer Martin medium was used to detect pres-
ence of B. ovis in semen. Serum samples were tested for antibodies to B.
ovis using a commercial ELISA kit. B. ovis DNA from semen samples
was extracted using a commercial kit (Qiagen) and PCR performed using
primers pairs specific to B. ovis. The proportion of agreement (Kappa
value, k) was calculated. B. ovis was not detected 12 d post-inoculation
by any detection method. Nine rams were positive for B. ovis 24 d
post-inoculation detected by ELISA; however, the rams were negative
for B. ovis using the other 2 detection methods. Further, we observed a
continued increase toward the end of the study. The intermittent elimina-
tion of B. ovis by semen agrees with the lower result response in culture
and PCR. The low percentage of positive animals in culture on the 97 d
could have been given to false negatives or methodology. Control group
was negative to the 3 methods over the study. Seroconversion confirmed
by ELISA is the most sensitive diagnostic measure of B. ovis exposure.

Table 1 (Abstr. M49). Number and percentage of positive rams by different
methods and k value between them throughout the study

Sampling day

Test diagnostic 0 12 24 62 97

ELISA positive 0 0 9 21 23
(38%) (88%) (96%)

Culture positive 0 0 0 14 2
(58%) (8%)

PCR positive 0 0 0 18 17
(75%) (71%)

Agreement (%), k-value (SE)

ELISA vs. culture 100, 1.0 100, 1.0 62,0.11 70, 0.33 12, 0.00
©) e (0.10) (0.16) (0.01)
ELISA vs. PCR 100,1.0  100,1.0 62,0.11 70,0.07  75,0.19
-) ©) (0.10) (0.20) 0.17)
Culture vs. PCR 100,1.0  100,1.0 100,1.0  83,0.63  37,0.07
O © © (0.15) (0.05)

Key Words: Brucella ovis, diagnostic tools, PCR diagnostic

M50  Prevalence of brucellosis in Iraq and control through

a vaccination campaign. Alaa Khalil Ismaiel*, Ministry of Agri-
culture, Veterinary Directorate, Central Veterinary Laboratory, Bagh-
dad, Iraq.

Brucella melitensis is primarily a cause of abortions in sheep and
goats. It can be isolated from cattle, water buffalo, and camels, and
transmits to humans through unpasteurized milk and cheeses. Little was
known about the distribution of this organism around Iraq, which was
needed for developing an effective control campaign. The goals of this
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study, initiated in 2005 in collaboration with the Food and Agriculture
Organization (FAO), were to determine the prevalence of Brucella in
sheep, goats, cattle, water buffalo, and camels across Iraq, and to test
the effectiveness of a whole cell vaccine. Villages for sampling were
selected from 15 governorates that had more than 2000 animals. In each
governorate, goats and sheep were sampled in 17 villages, cattle and
water buffalo in 11 villages, and camels in 9 villages; 60 animals were
sampled in each category per village. Serum samples initially screened
by the Rose Bengal test were further confirmed by ELISA. These results
indicated that 6.5% (6.1-6.9, 95% CI), 1.0% (0.78-1.2, 95% CI) and
1.5% (1.2—-1.8, 95% CI) of sheep and goats, cattle, and water buffalo
were positive for B. melitensis, respectively. Prevalence for sheep and
goats ranged from 0.2% in Murhana to 16.4% in Kirkuk, for cattle from
0.02% in Thygqar to 11.1% in Muthana, and for water buffalo from 0%
in Babylon to 5.4% in Basrah. Approximately 1 to 2 x 10° cfu of the
live attenuated B. melitensis vaccine, Revl, was used to vaccinate 1.8
to 2.5 million lambs and kids each year, across all 15 governorates,
from 2009 to 2014. During this time, cases of abortion in sheep and
goats fell from 5090 in 2011, to 322 in 2013. This study concluded that
the incidence of Brucella varies across different regions of Iraq, which
can be related to animal handling practices. An aggressive strategy of
vaccination was effective in reducing abortions in sheep and goats by
over 90%. During the course of the vaccine intervention in this study,
the Iraqi Ministry of Health reported that the incidence of brucellosis in
humans decreased from 24 to 7 incidences per 100,000 people, further
indicating an effective vaccination program.

Key Words: Brucella, vaccination, pathogen control

MS51  Maternal undernutrition increases acylated ghrelin
concentrations in the umbilical artery and vein of the twin ovine
fetus. Sahng-Wook Hahm*!, Meghan Field!, Russell V. Anthony?,
and Hyungchul Han'!, ‘Department of Animal Sciences, Colorado
State University, Fort Collins, CO, 2Deparl‘mem‘ of Biomedical Sci-
ences, Colorado State University, Fort Collins, CO.

Maternal undernutrition can induce intrauterine growth restriction and
contribute to the development of adult metabolic diseases. Ghrelin, a
peptide hormone purified from the gastric mucosa, activates food intake
and energy homeostasis. Ghrelin exists in 2 forms, the non-acylated
ghrelin and acylated ghrelin (active form). The acylation of ghrelin
is mediated by membrane bound O-acyltransferase 4 (Mboat4). We
hypothesized that maternal undernutrition would increase the acylated
ghrelin in the blood of the fetus during gestation. Twin bearing western
whiteface ewes were either fed 100% (C, n= 12), or 50% of their global
nutrient requirements from 28 to 78 d of gestational age (dGA) and
readjusted to 100% beginning at 79 dGA (LC, n = 12), or continuously
restricted until 135 dGA (LL, n=12). At 135 dGA, umbilical artery and
vein plasma, and fetal abomasum samples were collected. Umbilical
arterial and venous ghrelin concentrations were measured by radioim-
munoassay. Mboat4 gene expression in fetal abomasum was measured
using quantitative real-time PCR. Mboat4 protein concentration in the
fetal abomasum was analyzed by Western blot analysis. Each ewe was
treated as one experimental unit and twin fetuses were nested within
the ewe. All data are presented as least squares means + SEM using
the PROC MIXED model of SAS. The umbilical arterial active ghrelin
concentration tended to be greater in LL fetuses (41.63 + 5.49 pg/mL)
compared with control (27.17 £5.76 pg/mL; P=0.0523) and LC fetuses
(22.81 £5.28 pg/mL; P =0.0197). The active to total ghrelin ratio was
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higher in LL than LC fetuses (P < 0.05). Umbilical vein active ghrelin
concentration tended to be greater in LL, when compared with LC fetuses
(P=0.0812). No significant difference was observed in Mboat4 mRNA
expression in fetal abomasum. Mboat4 protein concentration tended
to be greater in fetal abomasum of LC and LL fetuses compared with
control fetuses (P = 0.0584). These results are interpreted to mean that
elevated active ghrelin but not total ghrelin in fetal circulation may be
an adaptation of the fetus to prolonged undernutrition during gestation.
USDA-AFRI Grant no. 2009-65203-05670.

Key Words: fetus, ghrelin, membrane bound O-acyltransferase 4
(Mboat4)

M52 Evaluating udder health in dairy goats: An old but still
unsolved issue. Andrea Bezerra!, Candice De Leon!, Magda Fer-
nandes!, Bryan White?, Juan Loor?, and Celso Oliveira*!2, ' Federal
University of Paraiba (UFPB), Brazil, Areia, PB, Brazil, *The Uni-
versity of lllinois at Urbana-Champaign, Urbana, IL.

Despite the high economical importance of goat milk production in
certain regions, the real burden of subclinical mastitis caused by intra-
mammary infections (IMI) is still unknown. This is mainly caused by
the lack of reliable diagnostic tests, since the accuracy of somatic cell
count (SCC) as an indirect indicator of udder health is questionable
in this species. This study aimed to investigate the correlation among
and somatic cell count (SCC), total bacterial count (TBC), California
Mastitis test (CMT) and microbiological culture (MC) as indicators of
udder health in dairy goats in Northeastern Brazil, the leading goat milk
producing region in South America. From 6 farms, a total of 396 milk
samples were individually collected from each teat of 66 goats at dif-
ferent lactation periods (begining, mid, end). Out of 146 (37%) positive
samples, coagulase negative (CoNS, 73%) and positive Staphylococcus
(21%), gram-positive bacilli (6%), streptococci (3.4%) and Enterobac-
teriaceae (1.4%) were identified. SCC and TBC were correlated (r =
0.47; P <0.01) but a weak correlation (0.20; P < 0.01) was observed
between SCC and infection by CoNS infection. Although a positive
association (P < 0.05) was seen between SCC and MC using percentile
75 (6.05 log SCC/mL) as threshold, SCC was weakly (0.29) correlated
with MC. Interestingly, the correlation was strong at the beginning of
lactation (0.49, P <0.001) but negligible at mid (0.3; P=10.79) and end
lactation (0.12; P = 0.14). Using MC as the gold standard, sensitivity
values for CMT and SCC were 39.2 and 40.2%, whereas specificity
reached 80 and 89.5%. SCC in non-infected goats increased (P <0.01)
at the end lactation. The low agreement among the diagnostic methods
and the large physiological variations in SCC during lactation reinforce
the limitations of the current methods to accurately predict udder health
in goats, especially at the animal level. A better knowledge about the
glandular tissue responses against IM agents is strongly needed. We have
currently been using metagenomic approaches to investigate in-depth
changes in the microbiome of naturally infected animals to bring new
insights about mastitis in goats.

Key Words: goat mastitis, somatic cell, goat milk

MS53  Effect of FMD vaccine on seminal traits of HF bulls.
Mohua Das Gupta*!, Shivaji Hanmantrao Sontakke', Gunjan Rathi',
Vinod Haribhau Shende!, Mohammed Mushtaque', Samir Kumar
Dash!, Suresh B. Gokhale!, Arun P. Phatak?, Hemant Dasharath
Kadam!, Narayan Laxman Phadke', and Jayant Ramachandra
Khadse!, BAIF Development Research Foundation, Central
Research Station, Uruli Kanchan, Pune, Maharastra, India, 2601
Curran Drive, Waterford, CA.
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An attempt was made to study the effect of Foot and Mouth Disease vac-
cination on seminal traits of 30 Holstein Friesian bulls ranging between
3 and 5 years age maintained at BAIF Central Research Station Uruli
Kanchan, Pune, India. Study period was from August to September 2013
and observations on semen were of bulls maintained under identical
feeding and management regimens. Semen collections 15 d before vac-
cination, 15, 30 and 45 d after vaccination were evaluated for seminal
traits such as fresh and post-thaw sperm motility, sperm concentration,
semen volume, live and dead count, plasma integrity. Data generated
were analyzed using ANOVA. It revealed that vaccination had signifi-
cant (P < 0.05) effect on post-thaw motility and highly significant (P <
0.01) deleterious effect on host test, head and mid piece abnormalities
as it causes derangement in spermatogenesis and epididymal function
due to rise in testicular and body temperature; however, no effect was
noted on seminal traits such as volume, concentration, initial motility
viability and tail abnormalities. There was general decline observed in
performance of seminal traits of bulls, confirming the reports of previous
studies, which state that the secondary activities following vaccination
remain unaltered. Therefore it can be concluded that FMD vaccination
causes alteration in spermiogram but functions of accessory sex glands
remain unaltered. Hence for better semen picture and to counter the
effect, preventive immune enhancement before vaccination and sexual
rest for highly affected bulls can be adopted.

Table 1 (Abstr. M53). Sperm characteristics before and after vaccination with
FMD vaccine

Pre- Post-

Parameter vaccination vaccination P-value
Volume (mL) 6.63 £0.31 642+0.17 0.59
Concentration (millions/mL) 1705.69 + 86.09 1688.40 +43.29 0.88
Initial motility (%) 76.53 +0.38 76.3+0.21 041
Live and dead (%) 82.89+1.63 80.64 +1.03 0.93
Post-thaw motility (%) 58.19+0.41 57.5+0.24 0.03*
Host test (%) 61.53+£0.43 60.59+0.21  0.0003**
Morphology

Head (%) 2.78 £0.17 33+0.12  0.01%*

Mid (%) 1.78 £0.16 241+£0.11  0.0001**

Tail (%) 2.08+0.18 2.19+£0.09 0.61

Key Words: FMD vaccine, seminal trait

M54  Development of an effective oral animal vaccine using M
cell targeting strategy. Sangkee Kang*!2, Yoonseok Lee?, Jinduck
Bok?, Chongsu Cho?, and Yunjaie Choi*?, ' Graduate School of
International Agricultural Technology, Seoul National University,
Pyeongchang, Republic of Korea, *Institute of Green-Bio Science

& Technology, Seoul National University, Pyeongchan, Republic of
Korea, 3Department of Agricultural Biotechnology, Seoul National
University, Seoul, Republic of Korea.

Development of oral vaccine is necessary in animal husbandry field
because of not only its convenience in treatment but also its capability
inducing mucosal immune response. M cells are well-known as antigen
collecting portals for GALT (gut associated lymphoid tissue) in intestinal
tract, thus targeted delivery of vaccine molecules to the M cells could
be a promising strategy to improve efficiency of oral vaccine. Previ-
ously, our research group have identified an M cell targeting peptide
moiety, CKS9, by phage display technique using in vitro M cell model
consisting of coculture system with Caco-2 (human colon carcinoma
cells) and human Raji B cells. In this study, we constructed a recombi-
nant lactic acid bacteria, Lactobacillus plantarum producing a model
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antigen, M-BmpB, the BmpB (surface membrane protein originated
from Brachyspira hyodysenteriae) conjugated with CKS9, to validate
its potency as an efficient animal oral vaccine. We ascertained that the
fusion protein, M-BmpB, was expressed as soluble form in the cytoplasm
of L. plantarum by SDS PAGE and Western blot and confirmed its M
cell targeting property in contrast to original BmpB (without CKS9) and
P-BmpB (with unrelated peptide ligand) by in vivo closed ileal loop
assay. In in vivo immunization assay (Balb/C, n =5 in each group), Oral
administration of L. plantarum producing M-BmpB (LP25-M-BmpB)
to mice revealed significant improvement in induction of both serum
IgG (P < 0.05) and fecal IgA (P < 0.01) against BmpB compared with
control groups. Our results suggest that the recombinant lactic acid
bacteria, such as L. plantarum, producing certain pathogenic antigen
with M cell targeting strategy could have a great potential to develop
an effective and convenient oral animal vaccine system.

Key Words: oral vaccine, M cell targeting, mucosal immunity

M55  Amino acid supplementation and lipopolysaccharide
challenge alters bovine blood polymorphonuclear leukocytes
response in vitro. M. Garcia*!, T. H. Elsasser?, Y. Qu!, L. Juengst',
B. J. Bequette!, and K. M. Moyes', 'Department of Animal and Avian
Sciences, University of Maryland, College Park, MD, *Agricultural
Research Service, Animal Biosciences and Biotechnology Laboratory,
U.S. Department of Agriculture, Beltsville, MD.

Glutamine is the preferred amino acid (AA) utilized by polymorpho-
nuclear leukocytes (PMNL) during the inflammatory response. However,
the effect of other AA on bovine PMNL response during inflammation
and how this is altered by stage of lactation are currently unknown.
The objective of this study was to determine the effect of additional
AA supplementation (pool of AA excluding glutamine) on AA profile,
transcriptomic, and inflammatory function of PMNL from dairy cows
in early and mid-lactation in vitro. Twenty Holstein dairy cows in early
(n=10; DIM =17 £ 3.1) and mid-lactation (n = 10; DIM = 168 + 14.8)
were used for this study. PMNL were isolated and diluted using RPMI,
containing basal concentrations of glucose (7.2 mM) and amino acids
(3.1 mM). Working solutions of AA (0 mM or 4 mM of AA) and LPS (0
or 50 pg/mL) were added and tubes were incubated for 2 h at 37°C and
5% CO,. Data were analyzed as a randomized block design. Stage of
lactation did not alter PMNL responses in vitro. AA in combination with
LPS increased (P < 0.02) the concentration of alanine and methionine
and tended (P < 0.10) to increase that of leucine, isoleucine, threonine,
and phenylalanine. Regardless of LPS challenge, AA supplementation
downregulated (P < 0.05) the expression of genes associated with
inflammation such as NFKB1, IL10, IL1B, IL6, TNFA, LYZ, SOD2, and
SLC2A3 buttended (P <0.10) to increase the expression of TLR6, G6PD,
LDHA, and PDHA 1. Supplementation of AA reduced the concentration
of TNF-a. (104.0 vs. 34.9 ng/mL, P=0.01) in medium but did not affect
chemotaxis and phagocytic functions of PMNL. Metabolic profiles for
cows in early lactation did not parallel those for cows during the early
postpartum period and may partly explain the lack of stage of lactation
effects. This study identified AA other than glutamine that may alter
PMNL response during inflammation in vitro that may lead to new
avenues to improve immune response during inflammation in vivo.

Key Words: amino acid, cow, polymorphonuclear leukocyte

M56  In vitro activity of Pithecellobium dulce and Lysiloma
acapulcensis on exogenous development stages of sheep gas-
trointestinal strongyles. A. Olmedo-Juérez!, R. Rojo-Rubio*!, J.
Arece-Garcia?, C. Marie-Magdeleine®, and J. F. Vazquez-Armijo!,

J. Anim. Sci. Vol. 93, Suppl. s3/J. Dairy Sci. Vol. 98, Suppl. 2

!Centro Universitario UAEM Temascaltepec, Universidad Auténoma
del Estado de México, Temascaltepec, Estado de México, México,
’Estacion Experimental de Pastos y Forrajes, Espaiia Republicana,
Matanzas, Cuba, 3Instituto de Investigaciones Agronémicas (INRA),
Guadaloupe, France.

Parasitic nematodes of the digestive tract remain one of the main con-
straints in small ruminants in subtropical countries. In these regions there
are a lot of browsed plant species with antihelmintic activity; in this way
an experiment was conducted to evaluate the effects of 2 lyophilised
aqueous extracts of Lysiloma acapulcensis (LAE) and Phitecellobium
dulce (PDE) tree leaves on in vitro assessment of hatching of eggs, larval
development and migration of gastrointestinal nematodes of sheep using
a general linear model. Treatments contained extracts from both species
at concentrations of 0, 125, 250 and 500 pg/mL. Both albendazole and
levamisole were used at a level of 1% as positive control. The extract
of LAE, compared with PDE, showed better inhibition (P < 0.05)
of egg hatching. Different doses of both the LAE and PDE extracts
showed a larvicidal effect (P < 0.05) on all larvae exposed to different
doses of the extracts. In the larval migration assay, a similar effect with
levamisole occurred with the LAE extract at doses of 250 and 500 pug/
mL. The extract of P. dulce had a lower larvicidal effect (P < 0.05) than
levamisole and L. acapulcensis extracts. The use of aqueous extract of
L. acapulcensis could be a promising alternative to synthetic anthel-
mintics as treatments of gastrointestinal nematodes of sheep in organic
and conventional production systems under subtropical conditions.

Key Words: anthelmintic, extract, sheep

M57  Changes in transcriptome of bovine monocytes-derived
macrophage challenged with Mycobacterium bovis. Dianelys Gon-
zalez-Pena*, Robmay Garcia, and Andrew J. Steelman, and Sandra L.
Rodriguez-Zas, University of Illinois at Urbana-Champaign, Urbana,
IL.

Macrophages pertain to the mononuclear phagocytes system as part
of the innate and acquired immunity responses. The interaction of
macrophages with Mycobacterium bovis concludes with the formation
of granulomas. However, the host-immune response to M. bovis could
be compromised by the suppression of immuno-regulatory pathways
leading to active tuberculosis. Therefore, transcriptome analysis of the
macrophage response to M. bovis can offer insight into the host-pathogen
interaction. Bovine monocyte derived macrophage (MDM) of periph-
eral blood was obtained from 7 non-infected Holstein cows, cultivated
and infected with M. bovis. The RNA was isolated 24 h after infection
and single-end reads were mapped to the Bos taurus (UCSC_bosTau7)
reference genome using Tophat v2.012. Using Cufflink v2.2.1, 7,664
transcripts from 7,505 genes were tested and 1,192 transcripts from
1,187 genes were differentially expressed between the infected and
non-infected MDM (false discovery rate adjusted P-value <0.05).
Among the transcripts, 61% were upregulated in the infected relative to
non-infected MDM. Interferon gamma (IFNG), indoleamine 2,3-dioxy-
genase 1 (IDO1), chemokine (C-X-C motif) ligand 10 (CXCL10), and
chemokine (C-X-C motif) ligand 9 (CXCL9) were overexpressed in
infected relative to non-infected MDM. The IFNG is a potent activator
of macrophages, while IDO1 encoded an important rate-limiting enzyme
in the kynurenine pathway, activated during the inflammation process
that favors immune suppression and tolerance. The CXCL9 and CXCL10
are critical during the early stages of the immune response to M. bovis.
The top 5 ranking category clusters detected by the functional analysis
of the differentially expressed genes using DAVID (enrichment score
>5) included immune defense, and the activation and proliferation of
leukocyte, lymphocyte, mononuclear cells, and T and B cells as well
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as cytokines production and apoptosis regulation. This study unveils
details of the host response of MDM to M. bovis.

Key Words: transcriptome, macrophage, Mycobacterium

M58  Phytochemicals in corn distillers grains. Adebola Dar-
amola and Byungrok Min*, University of Maryland Eastern Shore,
Princess Anne, MD.

Corn is a major feedstock for the production of fuel ethanol as well as
corn distillers grains that are widely used for animal feed. Corn is one of
the most abundant sources of health-beneficial phytochemicals among
crops. Little information is, however, available for phytochemicals in
corn distillers grains. The objective was to determine amounts, avail-
ability, and antioxidant capacities of phytochemicals in corn distillers
grains: dried distillers grains with solubles (DDGS), wet or modified
wet distillers grains (WDG/MWDG), and condensed distillers solubles
(CDS), compared with corn. Freeze-dried samples were extracted with
80% ethanol to obtain soluble phenolics. Residues were alkali-treated
and extracted with ethyl acetate for cell-wall-bound phenolics. Amounts
(total phenolic and flavonoid contents) and antioxidant capacities (DPPH
radical scavenging, oxygen radical absorbance, hydroxyl radical avert-
ing, and iron chelating capacities) in both phenolics were evaluated.
Phenolic acids and carotenoids were also identified and quantified
using HPLC. Data were analyzed by ANOVA and sample means were
compared using SNK multiple range test. Amounts and antioxidant
capacities of soluble phenolics were the highest in DDGS, followed by
CDS, WDG/MWDG, and corn (P < 0.05). Those of cell-wall-bound
ones were the highest in DDGS, followed by WDG/MWDG, corn, and
CDS (P <0.05). Ferulic acid was the predominant phenolic acid (~90%)
and its amount was the highest in DDGS (P < 0.05). Carotenoid content
was the highest in DDGS, followed by WDG/MWDG, CDS, and corn
(P < 0.05). Total phenolic, phenolic acid, and carotenoid contents in
DDGS were over 3 times higher than in corn. It is known that, due to
conversion of starch to ethanol and CO,, macronutrients in corn are
generally concentrated into DDGS over 3 times. The results indicate
that phytochemicals in corn are well concentrated during the process-
ing, thus DDGS have great potential as a source of phytochemicals to
improve farm animal health and performance. However, cell-wall-bound
phenolic contents in DDGS were 2—5 times higher than those of soluble
ones, indicating that the majority of phenolics in DDGS are not readily
absorbable. Hence, technologies to liberate them are needed to maximize
health-beneficial potentials of DDGS.

Key Words: phytochemical, DDGS, corn

M59  Characterization of the binding potential of pathogenic
bacteria to yeast probiotics and paraprobiotics. Janet R. Don-
aldson*!, Gabe Posadas!, Jeffery A. Carroll?, Paul R. Broadway?,
Amanda Lawrence!, and Jimmie Corley?, 'Mississippi State Uni-
versity, Mississippi State, MS, 2USDA-ARS, Lubbock, TX, 3Phileo,
Lesaffre Animal Care, Milwaukee, W1.

Probiotics and their associated derivatives (paraprobiotics) are frequently
utilized to improve animal health and productivity. However, their
mechanisms of action are not fully characterized, especially in regards
to the interactions with pathogenic bacteria in the gastrointestinal tract.
This study tested the hypothesis that yeast probiotics and paraprobiot-
ics directly interact with pathogenic bacteria differently. To test this
hypothesis, the binding capability of 5 different yeast probiotics or para-
probiotics to gram-negative bacteria (Salmonella sp. and Escherichia
coli O157:H7) and gram-positive bacteria (Listeria monocytogenes and
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Clostridium sp.) were analyzed. Yeast and bacteria were co-incubated
on coverslips, washed extensively, and examined by scanning electron
microscope to determine the extent of binding between products and
pathogens. Membrane filtration was also used to quantitate the amount
of bacteria capable of binding to the yeast product; yeast products and
bacteria were co-incubated, filtered using 3uM membrane filters, and
the resulting filtrates were assessed for viable bacteria by plate counts.
All bacteria tested bound with nearly equivalent efficiencies (P > 0.05)
against the live yeast probiotics tested (~26%). However, much varia-
tion was observed in the binding efficiencies with the paraprobiotics.
The gram-positive bacteria had, as a group, a preference for binding to
one paraprobiotic in comparison to the other 2 products analyzed (25%
adhered vs. 47% adhered; P <0.05), whereas the gram-negative bacteria
had greater efficiency to bind to 2 paraprobiotics (40% adhered; P <
0.001). These data suggest that the use of probiotics and paraprobiotics as
therapies needs to be specific to the pathogen of interest; thus indicating
aneed for “designer” probiotic/paraprobiotic feeding strategies. Further
research is needed to analyze specific binding efficiencies of probiotics
and paraprobiotics against infectious agents in vivo.

Key Words: probiotic, bacteria, paraprobiotic

M60  Effects of polybrene and puromycin on equine infectious
anemia virus replication. Dustin A. Therrien, Rebecca D. Parr, and
Sarah C. Canterberry*, Stephen F. Austin State University, Nacogdo-
ches, TX.

Equine infectious anemia virus (EIAV) is a lentivirus that infects mem-
bers of the family Equidae. Despite extensive study, there is no method
for prevention or treatment of this disease. Novel mechanisms, such
as RNA interference (RNAI), have been used to decrease replication
of many viruses. Results of previous in vitro studies have indicated
that in the process of generating transgenic cells, EIAV replication
was inhibited. Thus, these data were inconclusive as to the efficacy of
RNAI against EIAV. To further investigate the effectiveness of RNA,
it is essential to discern which aspects of generating transgenic cell
lines affects viral replication. Here, we have investigated 2 common
reagents: polybrene (Pol), a polycationic polymer used to increase initial
cell transduction, and puromycin (Pur), an antibiotic selecting agent.
Non-transgenic feline adenocarcinoma cells, persistently infected with
EIAV | (a laboratory adapted strain of the virus), were exposed to high
and low concentrations of Pol (8 and 16 pg/mL), and Pur, (1 and 2 pg/
mL). Control cell lines were exposed to neither reagent. Supernatants
were collected for 17 d and viral replication was quantified using a
reverse transcriptase (RT) Assay. The RT values were analyzed using
R (R, v. 2.15.3, R Development Core Team, 2012) to generate 9999
permutations of the data. Mean RT values (Table 1) for experimental
groups were not significantly different from the mean RT values for
the control groups. These data indicate that Pol and Pur alone have no
effect on viral replication in these cells. Additional studies are needed
to determine which reagents used in establishing transgenic cells is
responsible for the observed decreases in viral replication.

Contd.
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Table 1 (Abstr. M60). Mean RT values per 100,000 cells per day of viral
accumulation

Day Control Pol High Pol Low Pur High Pur Low
2 3.2E6 3.8E6 4.9E6 13.6E6 13.4E6
+0.5E6 + 0.4E6 +0.9E6 +0.4E6 +4.9E6
4 12.7E6 13.7E6 15.2E6 720.6E6 59.1E6
+2.7E6 + 1.5E6 +1.3E6 + 341.6E6 +21.8E6
7 8.6E6 13.8E6 17.4E6 527.1E6 21.6E6
+ 1.7E6 +2.5E6 +3.3E6 +210.1E6 +5.9E6
9 27.9E6 27.7E6 28.4E6 529.4E6 27.4E6
+ 1.8E6 + 1.5E6 + 6.5E6 + 104.4E6 + 1.5E6
13 9.7E6 12.0E6 9.9E6 215.0E6 6.5E6
+ 0.8E6 +3.1E6 + 0.9E6 + 13.5E6 +0.8E6
17 5.2E6 7.0E6 6.4E6 198.6E6 4.2E6
+ 1.0E6 + 1.7E6 + 0.8E6 +11.7E6 +0.3E6

Key Words: equine infectious anemia virus (EIAV), RNA interfer-
ence (RNAI)

M61  Co-aggregation ability of cell wall components of Sac-
charomyces cerevisiae to pathogenic bacteria. Marlén Rodriguez!,
Ana Julia Rondén', Yadileiny Portilla!, Ramén Bocourt?, Maria

José Ranilla*3-, Maria Dolores Carro®, Alexey Diaz>~, and Grethel
Milian!, /Center for Biotechnological Studies, University of Matan-
zas, Matanzas, Cuba, *Institute of Animal Science, Mayabeque, San
José de las Lajas, Cuba, 3Animal Production Department, University
of Ledn, Ledn, Spain, Agriculture Production Department, Techni-
cal University of Madrid, Madrid, Spain, >5IGM (CSIC-ULE), Finca
Marzanas s/n, Grulleros, Leon, Spain.

Autoaggregation in bacteria is the phenomenon of aggregation between
cells of the same strain, whereas coaggregation is due to aggregation
occurring among different species. Aggregation ability of prebiotic
bacteria is related to adhesion ability, which is a prerequisite for the
colonization and protection of the gastrointestinal tract in all animal
species; however, coaggregation ability of prebiotic bacteria offers a
possibility of close interaction with pathogenic bacteria. Coaggregation
ability of cell wall components of Saccharomyces cerevisiae is known,
because of their mannan content, but literature offers little information
on this topic. The aim of this experiment was to assess the ability of
coaggregation of 2 preparations of S. cerevisiae cell walls to 3 pathogenic
bacteria (Staphylococcus aureus hemolytic enterotoxin A, Salmonella
enteritidis and Escherichia coli serotype O157:H/7). Cell wall prepa-
rations consisted on either the distillery cream (DT), a byproduct of
sugar cane, or a hydrolyzate (HT) obtained by enzymatic methods.
Pathogens were grown in nutritive broth medium for 18 h at 37°C.
After that, cultures were diluted (1:1) with DT and HT, and absorbance
(5601) was measured at 0 and 5 h. Both DT and HT showed the ability
of coaggregate to the 3 pathogenic strains, and no bacterial strain x cell
wall preparation interaction (P = 0.379) was detected. Coaggregation
was higher (P < 0.001; SEM = 0.36) with HT (mean values of 85.3,
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78.6 and 77.8% for S. aureus, S. enteritidis, and E. coli, respectively)
compared with DT (mean values of 16.5, 5.8 and 6.0% for S. aureus, S.
enteritidis, and E. coli, respectively). If confirmed with other pathogen
species, these results support further research on the use of the HT from
S. cerevisiae as a possible prebiotic additive for animal feed.

Key Words: coaggregation, pathogenic bacteria, Saccharomyces
cerevisiae

M62 In vitro efficacy of chitosan against Cryptosporidium
parvum and validation on infected goat kids. Karim Adjou!, Jean-
Philippe Marden*?, Eric Auclair?, Christian Mage?, and Isabelle
Vallée!, UMR BIPAR Anses-ENVA, Maisons-Alfort, France, *Phileo
Lesaffre Animal Care, Marcq en Baroeul, France, Mage Consultant,
Estivaux, France.

The aims of this study were to investigate (1) the efficacy of chitosan
in 2 forms, the monomer N-acetyl glucosamine (NAG) and a chloride
salt of chitosan (MIX) in culture systems HCT-8 and Caco-2 cell lines
in vitro for Cryptosporidium parvum compared with a positive control,
paromomycin (PARO) a classical drug used in veterinary medicine;
(2) the action of a chitosan-yeast-bacteria based product on neonatal
diarrhea and mortality in goat kids. Cryptosporidiosis is considered
as an economically important disease with clinical signs and death in
young ruminants. The usual clinical symptom is acute diarrhea affecting
animals from 1 to 3 weeks old. As no drugs are fully effective in the
treatment of cryptosporidiosis in man and animals, the research for new
therapeutic agents is crucial. Chitosan is a sugar that is obtained from
the hard outer skeleton of shellfish, including crab and shrimp and it
is used in medicine. It has been found to be active against a variety of
diseases including antimicrobial and anti-tumoral effects. Immunofluo-
rescence technique was used for the identification and enumeration of
the parasites. The results showed a significant reduction of viability of
Cryptosporidium oocysts (>95%) after pre-incubation of 24h at 37°C
with PARO (P < 0.001), MIX and NAG (P < 0.001). Additionally,
PARO, MIX and NAG inhibited significantly the development of C.
parvum in HCT-8 and Caco-2 cell lines (P < 0.005). These effects were
dose-dependent. Synergistic effects were obtained when NAG treatment
was associated with Paromomycin. The efficacy of MIX in combination
with yeast and bacteria (Optisaf FIRST, Phileo, France) was evaluated
experimentally in goat neonates inoculated with C. parvum oocystes
(10° oocytes/mL) per oral route. Preliminary results showed a signifi-
cant reduction in oocyst shedding and diarrhea score in goat kids and
mortality was significantly reduced (36%) in treated animals (P < 0.05)
compared with the control group (90%). In conclusion, these findings
provide evidence of in vitro inhibitory activities of chitosan against C.
parvum and its combination with yeast-based products revealed promis-
ing in lessening the incidence of neonatal diarrhea in young ruminants.

Key Words: chitosan, yeast, goat
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Bioethics

M63  US consumer perceptions of and willingness to pay for
“local” pork chops and chicken breasts. Elizabeth Byrd*, Nicole
Widmar, and Michael Wilcox, Purdue University, W. Lafayette, IN.

As the debate continues about what animal agriculture “should” look
like, it is important to understand what consumers perceive attributes
and buzzwords such as “local” to mean. In our study, when asked how
they defined “local” food, 37% of US consumers described local food
as having been produced within 10 miles of their home, 21% described
local to mean within 20 miles of their home, and 17% described local
food as having been produced within the state. Several demographics
were found to be correlated with perceptions of “local”; being male
is correlated with defining local food as having been produced within
20 miles of home, whereas living in the Northeast is positively cor-
related with defining local food as produced within 10 miles of home.
Households earning less than $40,000 more often defined local food as
having been produced within 10 miles of home. Having visited a beef
or dairy farm in the last 5 years is negatively correlated with defining
local food as having been produced within 10 miles of home. Expressing
concern for the welfare of beef or dairy cattle is positively correlated
with defining local food as having been produced within 100 miles of
home. Are consumers willing to pay (WTP) for verified locally grown
pork chops and chicken breasts? Preliminary results of a simulated
purchasing scenario indicate that consumers are WTP up to $2.02/Ib.
for USDA-verified locally produced chicken breasts, but are not WTP
for verified locally produced pork chops. Is it possible consumers feel
differently about pigs and chickens? But, when asked, 37% and 38% of
consumers express concern for the welfare of farmed pigs and chickens,
respectively. Do consumers exhibit more trust in different verification
agencies? While consumers were WTP $2.02/1b. for the USDA to verify
local production in chicken breasts, those same consumers were only
WTP $0.37 for the poultry industry to verify that chicken breasts were
produced locally. Knowledge about consumer perceptions of local pro-
duction can help the animal industries make decisions about marketing
livestock products.

Key Words: consumer demand, local food, preferences

M64  US consumer awareness of animal diseases and animal
health requirements: Are we meeting the demands of the US
public? Elizabeth Byrd*, Nicole Widmar, and John Lee, Purdue
University, W. Lafayette, IN.

Have various segments of a representative sample of US consumers
heard of prominent animal diseases such as bovine spongiform encepha-
lopathy (BSE), porcine epidemic virus diarrhea (PEDV), tuberculosis
(TB), chronic wasting disease (CWD), leptospirosis, rabies, and food
and mouth disease (FMD)? We have found that 30% of respondents
reported having heard of BSE, 17% heard of PEDV, and 27% heard of
CWD. Various demographic factors have been found, through cross-
tabulations, to be associated with the awareness of animal diseases.
Being a college graduate, someone who regularly hunts, a pet owner,
or a member of HSUS or PETA were all positively correlated with
having heard of BSE, PED-v, and Leptospirosis. Reporting concern for
the welfare of beef cattle, dairy cattle, or pigs was positively correlated
with being aware of all diseases analyzed. Do people who have recently
visited farms raising cattle, deer, or pigs show an increased awareness
for their associated diseases? Having visited a beef cattle farm in the
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last 5 years was positively correlated with animal disease awareness.
Visiting a dairy or pig farm in the past 5 years was positively associated
with awareness of BSE, PED-v, CWD, and Leptospirosis. Consumers
who raise their own food, either through gardening, raising chickens for
eggs or meat, or raising animals for meat, are more likely to be aware of
BSE and PEDV. Related to disease awareness is inspection; respondents
were asked about veterinary inspection for transport. Sixty-eight percent
of respondents agreed that livestock should be required to undergo a
veterinary inspection before being transported within or outside the state.
Likewise, 75% of US consumers who were aware of BSE agree that
beef carcasses should be tested for BSE before being used for human
food consumption. Understanding the demographics the predispose
consumers to be more aware and sensitive to animal disease/health
issues is important for animal industry communication to consumers
to ensure consumer confidence in the food they choose to purchase.

Key Words: consumer demand, preference

M65  Consumers know food, but they don’t know ag (how does
that work?). Ann Cummins*, Nicole Widmar, Candace Croney, and
Joan Fulton, Purdue University, W. Lafayette, IN.

This research examined a gap in some consumers’ minds between
being educated food consumers and being educated about agriculture.
This research uses data from a survey that is representative of national
household consumers in terms of age, sex, income, and region of resi-
dence, with a sample size of 1004. This research identified that to some
consumers, being educated about food consumption did not necessarily
mean being educated about agriculture. Results include that 37% of
people thought they were educated about agriculture but 76% thought
they were educated about food. Food consumption and agriculture
are connected to one another, but how are we as food providers com-
municating if in many consumer minds being educated about food and
educated about agriculture is not the same. This research examines
individuals self-reported level of education about food consumption
and education level about agriculture. We examine the differences in
these self reported values and demographics, knowledge and perception
about as livestock production, and personal consumption behaviors.
This research examines the demographic, educational, and perceptions
of livestock operation differences that are associated with the different
groups, including, those who self-identified as more educated about
agriculture than food, those who self-identified as very educated about
both food and agriculture, and those who self identified as being more
educated about agriculture than food. The methods used for this analysis
were both Spearman and Pearson correlations, cross tabs and z-scores
(all completed in SPSS). The majority of respondents, 51%, self-reported
being more educated about food consumption than agriculture, 2.7% of
respondents indicated that they were more educated about agriculture
than about food consumption, and 35% of respondents indicated that they
consider themselves to be highly educated about both food consump-
tion and about agriculture. Of those who reported to be more educated
about food consumption than agriculture, we see that they tend to be
female, older in age, not a pet owner, and not visiting tourist attractions.

Key Words: consumers, education, perceptions of agriculture
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M66 Ergonomic assessment of the milking routine in large
dairy operations of the US Southwest. Jose A. Garcia Buitrago*!,
Gerrit R. Hagevoort!, David Gimeno?, and David I. Douphrate?,
INew Mexico State University, Clovis, NM, *University of Texas, San
Antonio, TX.

The US dairy industry has experienced a rapid transformation from small
dairy farms to large operations. In southwest regions the majority of
commercial dairy herds are large operations. Current trends are larger
herds where a great number of cows are attended for few employees.
Reasons for these trends are beyond the scope of this abstract. This trans-
formation has led to significant changes in work tasks and in ergonomic
challenges due to the repetitive work nature of the milking process.
Despite the improvement in modern equipment and design of milking
parlors, it seems that the musculoskeletal workload of dairy workers
remains high. Field-based direct measures of physical exposures have
been limited in these challenging work environments. To assess quanti-
tatively the posture, muscle activity and muscular fatigue a throughout
milking shift, we have recruited 30 milking parlor workers representing
large-herd (1000+ head) dairy operations in 3 southwest US states. All
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participants were Latino males between 21 and 45 years of age, who
were free of pain or upper extremities pathologies. Shoulder elevation
and the trunk inclination angles, were estimated using wireless triaxial
accelerometers. Surface electromyography was continually recorded of
the upper trapezius, finger flexors, finger extensors and anterior deltoid
muscles, while workers performed milking tasks. These muscles were
chosen for their relevance when performing milking tasks. Preliminary
findings suggest milking workers may be exposed to awkward postures,
high velocity and repetitive movements, high repetition, and high muscle
forces. These physical exposures have been often associated with the
development of upper limb pathology. These results warrant the need
for continued research in these working environments, for development
of ergonomic strategies that permit improving work conditions and to
reduce the negative effect of postures during the milking routine on the
musculoskeletal system, as well as to prevent fatigue that would impair
dairy workers performance.

Key Words: milking routine, ergonomic, electromyography
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Breeding and Genetics: Application and methods in animal breeding—
Swine, poultry, and other species

M67  Accuracy of estimated breeding values for males and
females with genomic information on males, females, or both:

A broiler chicken example. Daniela A. L. Lourenco*!, Breno O.
Fragomeni!, Shogo Tsuruta!, Ignacio Aguilar?, Birgit Zumbach?,
Rachel J. Hawken?, Andres Legarra®, and Ignacy Misztal', ! Univer-
sity of Georgia, Athens, GA, °INIA, Las Brujas, Uruguay, 3Cobb-
Vantress Inc., Siloam Springs, AR, INRA, Castanet-Tolosan, France.

Phenotypes were available on 4 production traits recorded for up to
196,613 broiler chickens. Heritabilities ranged from 0.22 to 0.49. Among
all phenotyped birds, 15,723 were genotyped for 39,102 segregating
SNP. Traditional and genomic evaluations were run in a multiple-trait
model. Single-step genomic BLUP (ssGBLUP) was used for genomic
evaluations with 3 different reference sets including only males (4648),
only females (8100), and both sexes (12,748). Realized accuracy of
genomic EBV (GEBV) was used to evaluate the inclusion of genotypes
for different reference sets on predictive ability of young genotyped
males (1501), females (1474), and both sexes (2975). Using male geno-
types as reference, the average increase in accuracy of GEBV over EBV
for males and females was 12 and 1 percentage point, respectively. When
the reference population included only female genotypes, the increase
for males and females was 1 and 18 percentage points, respectively.
Using genotypes on both sexes as reference increased accuracies by
19 points for males and 20 points for females. Adding genotypes for
females without phenotypes did not improve predictions. For one trait,
EBV and GEBV accuracies for females were much lower than for males.
For another trait with similar heritability, both accuracies were higher,
and females had higher accuracy than males. For validation animals
GEBV =~ wPA + w,DGV, where PA is parent average, DGV is genomic
prediction, and the w terms are the weights for each component. When
the number of genotyped animals is high, the highest weight is for w;.
When an animal is genotyped, the increase in accuracy comes mainly
from the DGV portion of GEBV and marginally from improved PA. For
non-genotyped animals there is no improvement in accuracy due to DGV.
Accuracies for animals of one sex increase with genotypes of the other
sex when that sex has independent phenotypic information and when the
evaluation methodology avoids double counting. Realized accuracies
are biased down by selection, and analysis of realized accuracies can
reveal different selection pressure for traits and sex.

Key Words: genomic prediction, genotyping strategy

M68  Genetic parameters for length of productive life and
lifetime production traits of purebred Landrace and Yorkshire
sows in northern Thailand. Udomsak Noppibool*!?, Skorn Koona-
wootrittriron!, Mauricio A. Elzo?, and Thanathip Suwanasopee!,
Kasetsart University, Chatuchak, Bangkok, Thailand, *University of
Florida, Gainesville, FL.

The objective of this research was to estimate genetic parameters and
trends for length of productive life (LPL), lifetime piglets born alive
(LBA), lifetime piglets weaned (LPW), lifetime piglets’ birth weight
(LBW), lifetime piglets’ weaning weight (LW W) in a commercial swine
farm in Northern Thailand. Phenotypic records came from 1,983 Land-
race (L) and 745 Yorkshire sows (Y) collected from July 1989 to August
2013. Variance and covariance components, heritabilities and correla-
tions were estimated using a multiple-trait AIREML procedure. The
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S-trait mixed animal model contained the fixed effects of first farrowing
year-season, breed group (L and Y), and age at first farrowing. Random
effects were sow and residual. Medium heritabilities were estimated
for all 5 traits (LPL =0.16 = 0.04; LBA=0.18 £ 0.04; LPW =0.22 +
0.04, LBW 0.18 £ 0.04 and LWW = 0.22 + 0.04). Genetic correlations
among these traits were positive and favorable (greater than 0.91; P <
0.05). Genetic correlation estimates were 0.94 + 0.02 for LPL-LBA,
0.98 £ 0.03 for LPL-LPW, 0.92 + 0.03 for LPL-LBW, 0.93 + 0.02 for
LPL-LWW, 0.96 £ 0.01 for LBA-LPW, 0.96 = 0.01 for LBA-LBW,
0.93£0.02 for LBA-LWW, 0.93 +0.02 for LPW-LBW, 0.97 +0.01 for
LPW-LWW and 0.94 £ 0.02 for LBW-LWW. Dam genetic trends were
positive, small and significant only for LBA (0.18 + 0.05 piglets/yr; P
=0.0024), LPW (0.12 +0.05 piglets/yr; P=0.0153), LBW (0.35+0.09
kg/yr; P=0.0009), and LWW (1.36 + 0.40 kg/yr; P =0.0024). Genetic
trends for sows and sires were mostly small, negative and not signifi-
cant for any trait. Thus, the selection program in this commercial herd
was ineffective to improve LPL in sows, sires, and dams, and lifetime
production traits in sows and sires. This program was only effective to
improve lifetime productive traits in dams.

Key Words: genetic parameter, lifetime production trait, swine

M69 A study on PITI gene polymorphism and its association
with growth traits in pigs. S. Mohana Devi*!, V. Balachandar?, and
1. H. Kim!, ‘Department of Animal Resource & Science, Dankook
University, Cheonan, Chungnam, South Korea, *Department of
Human Genetics and Molecular Biology, Bharathiar University,
Coimbatore, Tamil Nadu, India.

The pituitary transcription factor (PIT1) (or POU1F1) protein belongs
to pituitary-specific transcription factors localized on chromosome 13
in porcine. The PIT1 gene was used as a candidate gene for selecting
animals for growth and carcass traits. Thus, the aim of this study was
to identify and compare the Rsa I polymorphism of the PIT1 gene in
finishing pigs to evaluate mutations in the meat quality of porcine by
screening to novel gene markers PIT-1 and to investigate the genotypic
alteration of the pigs, which may help to locate the chromosomal regions
that may be linked with candidate genes that are associated with pig
muscle growth and pork quality. The genomic DNA from 460 pigs was
extracted and the genotypes for polymorphism analysis were determined
using PCR-RFLP. The PIT1 genotype frequencies analyzed were 42.39%
for AA, 39.13% for AB and 18.48% for BB. Several significant associa-
tions of PIT1 gene polymorphisms with some of the growth traits were
observed. The pigs with BB genotype showed the highest average daily
gain. Several significant differences were observed in meat color (A, B
and L*; P <0.05). Meat carcass traits LMP and LMC seem to be lower
in pigs with BB genotype compared with AA genotype animals. The
AA finishers presented a lower level of back fat thickness compared
with AB genotypes. The PIT1 are potential candidate genes, influencing
quality traits as they encode proteins, which causes essential effects in
its functions and the present study tries to confirm the association of its
polymorphism with its economically important traits in pigs. Therefore
the assumption that genetic unpredictability of the PIT 1gene could be
associated with swine population in commercial traits.

Key Words: PIT! gene, growth trait, pig
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M70 Recombination rates in layer chickens. Zi-Qing Weng*!,
Anna Wolc'2, Rohan L. Fernando!, Jack C. M. Dekkers', Jesus
Arango?, Petek Settar?, Janet E. Fulton?, Neil P. O’Sullivan?, and
Dorian J. Garrcik!, ! Department of Animal Science, Iowa State Uni-
versity, Ames, IA, >Hy-Line International, Dallas Center, IA.

Recombination events, which occur during meiosis, vary in frequency
across chromosomes, and among individuals. Recombinations are more
common in certain genomic locations known as hotspots and these are
controlled by genes. The objective of this study was to assess recom-
bination events across the genome, and identify quantitative trait loci
(QTL) that influence recombination frequency in white and brown layer
chickens. This study included 1,200 white layers hatched between 2006
and 2012, genotyped with a 600K single nucleotide polymorphisms
(SNP) panel, and 5,108 brown layers hatched between 2003 and 2011,
genotyped with a 40K SNP panel. Fimpute was used to impute missing
genotypes. After quality control, 173,224 and 23,098 segregating SNPs
remained. There were 492 half-sib families in white layers averaging 3.0
+ 3.0 birds, and 1717 half-sib families averaging 5.4 + 4.9 brown layer
birds. Recombinations were identified within half-sib families using
LINKPHASE. Total recombination rates within each 1-Mb window was
calculated across 28 chromosomes (Chr). Windows with recombination
rates greater than 0.03 (=1.5 SD from the mean) were considered to
be recombination hotspots, while those with no recombinations were
cold-spots. Genome-wide recombination numbers of parents were
analyzed in a weighted BayesB model. Windows that explained >1%
genetic variance were considered to harbor QTL. There were 14,746,
and 230,701 recombination events detected in white layers and brown
layers, respectively. There were 163 and 281 windows with hotspots
detected in white and brown layers, respectively, of which 66 were in
common. There were 48 common cold-spots in these 2 breeds. Genome-
wide recombination number (GRN) differed by breed and sex. White
layers (10.9 + 4.1) had smaller GRN than brown layers (24.1 + 3.9).
In white layers, females (13.6 + 3.7) had higher GRN than males (9.3
+ 3.5) but in brown layers GRN were similar in females (24.2 + 4.2)
and males (23.9 + 3.4). A total of 14 and 6 significant windows, which
harbor candidate genes influencing genome-wide recombination, were
detected in the 2 breeds. No common QTL windows were found in the
2 breeds. Sample size, marker density, inbreeding level and population
structure lead to differences in detection of recombination events and
QTL in the 2 breeds.

Key Words: recombination, layer chicken

M71  Genetic selection tool for number born alive and stillbirth
piglets in commercial Thai populations. Thanathip Suwanasopee*!,
Skorn Koonawootrittriron!, and Mauricio A. Elzo?, /Department

of Animal Science, Faculty of Agriculture, Kasetsart University,
Bangkok, Thailand, >Department of Animal Sciences, University of
Florida, Gainesville, FL.

Genetic markers are widely used for selection and prediction in commer-
cial pig populations. Number of piglets born alive (NBA) and stillborn
piglets (STB) within litters have a major effect on overall economic
returns. The aim of this study was to determine the association between
estrogen receptor gene (ESR) and paternally expressed gene 1 (PEGI)
and NBA and STB. The data set included information from 2 commercial
pig populations, one in Northern Thailand (210 sows; 123 Landrace and
87 Yorkshire) and another one in Northeastern Thailand (130 sows; 70
Landrace and 60 Large White). Each population was analyzed sepa-
rately using 2 models. Model 1 included farrowing year-season, parity,
age at first farrowing and breed group as fixed effects, and animal and
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residual as random effects. Model 2 included all effects from model 1
plus genotypes for ESR (AA, AB, and BB) and PEGI (AA, GA, and
GQ) as fixed effects. Association between predicted EBV from models
1 and 2 were analyzed using Spearman rank correlations. Genotype
frequencies were 0.67, 0.29 and 0.04 for ESR and 0.01, 0.40, and 0.59
for PEG1 in the Northern population, and 0.42, 0.34, and 0.24 for ESR
and 0.05, 0.25, and 0.70 for PEG1 in the Northeastern population. The
ESR genotype influenced the EBV of Yorkshire sows for NBA (P <0.05)
and STB (P < 0.01). Yorkshire ESR AA sows had the highest average
EBYV for NBA (0.16 + 0.03 piglets), whereas Yorkshire £SR AB sows
had the lowest average EBV for STB (—0.01 £ 0.01 piglets). The PEG1
genotype affected the EBV of Landrace, Yorkshire and Large White
sows for NBA and STB (P < 0.05). Large White PEG! GG sows had
the highest average EBV for NBA (0.43 + 0.06 piglets), and Landrace
PEGI AA sows had the lowest average EBV for STB (—=0.09 + 0.09
piglets). Positive rank correlations between EBV from models 1 and
2 existed in the 2 populations for all breeds (0.41 to 0.63; P < 0.01),
except for Landrace sows in the Northern population (—0.08; P> 0.05).
These rank correlations indicated that selecting sows with higher NBA
and lower STB by using EBV from models with and without £SR and
PEGI marker effects would likely yield similar outcomes.

Key Words: pig, genetic marker, selection

M72  Genomic correlation between piglet preweaning mortal-
ity and individual birth weight using a bivariate threshold-linear
maternal effect model. Shogo Tsuruta*!, Ching-Yi Chen?, William
O. Herring?, and Ignacy Misztal', ! University of Georgia, Athens,
GA, °PIC North America, Hendersonville, TN.

The objective of this study was to predict genomic breeding values for
preweaning mortality and birth weight using a bivariate threshold-linear
maternal effect model.

The data for preweaning mortality and birth weight, and genotypes
were obtained from PIC North America and contained 123,163 phe-
notypic records and 135,530 animals in pedigree. The genotype file
contained 42,787 single nucleotide polymorphism (SNP) markers for
13,566 pigs. Birth weight and preweaning mortality were recorded

at piglet level. The model included fixed contemporary group, sex,
parity, and number of total born per litter effects, random direct and
maternal genetic effects, random maternal permanent environmen-
tal effects (MPE), and random residual effects (R). First, direct and
maternal heritabilities for preweaning mortality and birth weight and
genetic correlations were estimated with the Gibbs sampling THRG-
IBBS1F90 program. Second, genomic breeding values (GEBV) were
predicted with the CBLUP90IOD program, which uses precondi-
tioning conjugate gradients and iteration-on-data for a large number
of categorical records, using a single-step genomic BLUP. Direct
heritability estimates for preweaning mortality and birth weight were
5.4 and 14.0%, respectively. Maternal heritability estimates were 2.1
and 17.2%. Direct and maternal genetic correlations between the two
traits were —0.18 and —0.63, respectively. Environmental correlations
were also negative (—0.34 and —0.41 for MPE and R). Correlations
of GEBYV for 13,566 genotyped animals between the two traits were
—0.17 and —0.84 for direct and maternal genomic effects, respec-
tively. Preweaning mortality is negatively affected by birth weight
especially through maternal genetic components.

Key Words: preweaning mortality, birth weight, genotype
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M73  Genetic parameters of lifetime characteristics of pre-
weaning production traits of landrace sows raised under tropical
conditions. Teerapong Jaichansukkit!, Thanathip Suwanasopee*!,
Skorn Koonawootrittriron', and Mauricio A. Elzo?, Kasetsart Uni-
versity, Bangkok, Thailand, °University of Florida, Gainesville, FL.

Lifetime preweaning production traits are important for increasing
profitability in commercial swine operations. Sows with larger pre-
weaning production from the first to the last parity in her lifetime are
preferred. Thus, it is important to determine how heritable lifetime
pre-weaning production traits are in swine populations under tropical
conditions in Thailand. Consequently, the objective of this study was to
estimate genetic parameters for characteristics of lifetime pre-weaning
production traits of Landrace (L) sows raised in an open-house system
in Thailand. The pre-weaning production traits were number of piglet
born alive (NBA), number of piglets weaned (NPW), average weight
of piglets at birth (ABW), and average weight of piglets at weaning
(AWW). The characteristics considered for these traits were first-
parity value (FPV), peak-parity value (PPV), number of parities from
first-parity to peak-parity (P1P), and persistency from the third to the
last parity (regression coefficient; P3L). The data set contained 6,075
performance records from 941 sows that farrowed from 2004 to 2012.
Variance components for each characteristic were estimated separately
for the 4 traits using an AI-REML procedure. The 4-trait animal model
for each characteristic included first-farrowing year-season and age at
first farrowing as fixed effects, and sow and residual as random effects.
Heritability estimates ranged from 0.04 (NPW) to 0.10 (ABW) for
FPV, 0.06 (NPW) to 0.20 (NBA) for PPV, 0.01 (NBA) to 0.04 (ABW)
for P1P, and 0.03 (NPW) to 0.17 (ABW) for P3L. Genetic correlation
estimates ranged from —0.47 (NPW-AWW) to 0.87 (ABW-AWW) for
FPV,—-0.10 (NPW-AWW) to 0.85 (ABW-AWW) for PPV, —0.73 (NBA-
NPW) to 0.58 (NBA-AWW) for P1P, and —0.70 (NPW-AWW) to 0.13
(NPW-ABW). The low estimates of heritability for all characteristics
in these 4 lifetime preweaning production traits indicated that genetic
improvement for these characteristics in all these traits would either be
slow or nonexistent in this Landrace population.

Key Words: pig, lifetime production, tropics

M74  General and specific combining abilities for reproduc-
tive and growth performance of three color variants of Nigerian
indigenous turkeys. Matthew A. Adeleke*!, Rasheed O. Ojo',
Sunday O. Peters?, and Michael O. Ozoje', 'Department of Animal
Breeding and Genetics, Federal University of Agriculture, Abeokuta,
Ogun State, Nigeria, *Department of Animal Science, Berry College,
Mount Berry, GA.

Assessment of combining abilities is important in evaluation of hybrid
combinations for genetic improvement. Our objective in this study
was to determine combining abilities of 3 color variants of Nigerian
indigenous turkeys. Two hundred fifty poults consisting of 41 White x
White (WW), 40 Black x Black (BB), 32 Lavender x Lavender (LL)
purebreds; 26 White x Black (WxB), 24 Black x White (BxW), 22 White
x Lavender (WxL), 20 Lavender x White (LxW), 23 Black x Lavender
(BxL) and 22 Lavender x Black (LxB) crossbreds were generated from
matings among White, Black and Lavender color types. The poults were
raised from day-old to 20 weeks. A 3 x 3 diallel design was set up and
data analyzed using SAS (2005) to estimate general combining ability
(GCA) and specific combining ability (SCA) for fertility, hatchability,
weak-in-shell, dead-in-shell, dead-in-germ, body weight, breast girth,
body length and thigh length. The highest GCA was recorded for fertility
(4.44), hatchability (5.39) and dead-in-shell (2.60) in BB, LL and WW
respectively. SCA for fertility was the highest in WxB (0.07). WxL had
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highest SCA (3.28) for hatchability. Least SCA for weak-in-shell (—0.50),
dead-in-germ (—2.87) and dead-in-shell (—47.17) were observed in WXL
crossbred. The highest GCA for body weight at wk 20 was recorded for
WW (90.83). The highest SCA for body weight at wk 20 was recorded
in WxL (0.62). BB had highest GCA values for breast girth, body
length and thigh length at wk 20 (1.46, 0.46 and 0.41 respectively).
BxW recorded the highest SCA (0.94) for breast girth; WxL gave the
highest SCA (2.34) for body length while the highest SCA (0.89) for
thigh length was observed in BXL turkey genotype. Based on genetic
parameter estimates, additive variance was more important for growth
parameters, fertility and dead-in-germ while dominance variance was
higher and more important in controlling hatchability, weak-in-shell and
dead-in-shell than additive variance. Dams from BxW crossbred local
turkey can be used to improve growth performance while WxL can be
used to achieve best combiners for improvement of reproductive traits
in Nigerian indigenous turkeys.

Key Words: combining ability, turkey, plumage color

M75  Association with disease resistance markers and eco-
nomic traits in Korean native chickens. Boyeong Park*, Anh Duc
Truong, Jihye Ban, and Yeong Ho Hong, Chung-Ang University,
Anseong, Gyeonggi, Korea.

Avian coccidiosis is a mucosal infectious disease that significantly
impairs the growth and feed efficiency of chickens. There are associa-
tions between oocyst and body weight, the parameters of resistance to
coccidiosis and SNPs in 2 genes [Myeloid leukemia factor 2 (MLF?2),
T cell receptor-f (TCR-f)] located on chromosome 1. A total of 5 SNPs
of MLF2 and TCR-f genes were assessed for genetic effects on disease
resistance. The MLF2-SNP_892 (GG) is most significantly related to
decreased oocyst shedding. Besides, a combination of SNPs is mostly
associated with disease resistance. A total of 340 female chickens from
7 pure-bred chicken lines [Rhode Island Red (RIR) D line, Korean
Native Chicken (KNC) gray, KNC black, KNC, Leghorn F, Leghorn
K, and Ogey line] were used to genotype with real-time PCR (Light-
Cycler 960). The SNP genotyping was carried out for each line using
the High Resolution Melting Master (LightCycler 480) that represent
melting curves after PCR amplification. Interestingly, their haplotype
is significantly matched with their economic traits. Taken together, this
new information will be a parameter that disease resistance markers
related with phenotypes consist of body weight, weight of first egg and
further study required to prove those marker’s availability in poultry
breeding industry

Key Words: chicken, disease resistance marker, high-resolution
melting

M76 Breeding implications of heteroskedastic whole-genome
prediction of genetic merit. Zhining Ou*!, Robert J. Tempelman?,
Juan P. Steibel?, Catherine W. Ernst?, Ronald O. Bates2, and Nora M.
Bello!, 'Kansas State University, Manhattan, KS, 2Michigan State
University, East Lansing, MI.

Current breeding programs in animal production systems involve
selection of candidate animals with superior genetic merit to serve
as progenitors of the next generation. In this study, we predicted
genomic breeding values (GEBV) for 2 quantitative traits from the
Michigan State University Swine Resource Population using standard
whole-genome prediction (WGP) models that assume homogeneous
residual variance (i.e., RR-BLUP, BayesA, BayesB and BayesCm) and
their heteroskedastic counterparts. We divided the data into 5 mutu-
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ally exclusive folds, such that 4 folds were alternatively used to train
homoskedastic and heteroskedastic versions of each WGP model and
then predict GEBV on animals on the remaining validation fold. The
pseudo-Bayes factors indicated that heteroskedastic error WGP models
improved model fit at all 5 crossvalidation folds. Within each fold, we
then computed the Spearman rank correlation between homoskedastic-
and heteroskedastic-based GEBV for top and bottom 10% individuals
to compare their relative rankings. We noticed a considerable degree of
re-ranking of animals with 10% top and bottom homoskedastic GEBYV,
particularly as the amount of residual heterogeneity in the data increased.
For loin muscle pH at 45 min post-mortem, the median rank correla-
tion of GEBV for top (bottom) 10% animals between heteroskedastic
and homoskedastic models ranged from 0.52 to 0.70 (0.64 to 0.70)
across data folds and WGP models. Similarly, for carcass temperature
at 45 min post-mortem, the median rank correlation ranged from 0.05
to 0.38 (top 10%) and from 0.43 to 0.54 (bottom 10%). These results
indicated non-negligible re-ranking of individuals with extreme genetic
merit when heterogeneity of residual variances across environments is
accounted for, thereby supporting potential practical implications for
selection purposes in breeding programs.

Key Words: whole-genome prediction model, residual heteroskedas-
ticity, re-ranking

M77  Co-association gene networks for meat quality and car-
cass traits in pigs and validating by transcription factors. Darlene
A. S. Duarte*, Fabyano F. Silva, Renata Veroneze, Lucas L. Verardo,
Ivan Carvalho Filho, Simone E. F. Guimaraes, and Paulo S. Lopes,
Universidade Federal de Vigosa, Vicosa, MG, Brazil.

The aim of this study was perform genome association studies for meat
quality and carcass traits and thereafter build gene network to improve
the knowledge of genes, pathways and the physiological mechanisms
that affect meat quality and carcass traits. In addition, the identification
of transcriptional factors related to those genes was used to validate this
network. We performed genome association studies for 12 traits (one trait
at time) in a F, population (produced by crossing naturalized Brazilian
breed Piau with commercial line) and we found 144 significant SNPs
(p-value < 0.05). These SNPs were selected to build the Association
Weight Matrix (AWM), which was used to investigate the genetic basis
of these traits and generate gene network based on the co-association
of pair-wise SNPs across phenotypes. Through this methodology, we
found 45 genes that were used to build a gene network based on pair-
wise correlations between them. We identified 25 transcription factors
(TF) strongly related (p-value < 0.001) with genes in the network.
The top 3 TF (Sox5, Nkx2-5 and T) were chosen for construction of a
network with their pathways and gene ontology. The genes present in
the network generated from AWM and also present in TF network were
involved mainly in metabolism of adipose tissue and skeletal muscle.
These results suggest that genes and TF identified here are important in
the control of meat quality and carcass traits. However, further efforts
should be made to study in more detail the new gene-gene interactions
here identified, as well as, the key transcription factors and pathways
involved in these traits.

Key Words: genome association studies, gene network, pig

M78  An improved approach for swine SNP genotyping using
Genotyping-by-Sequencing. Cheng Tan*!, Jiangli Ren!, Zhuolin
Huang!, Yigiang Zhao!, Yang Da?, and Xiaoxiang Hu', /State Key
Laboratory for Agrobiotechnology, China Agricultural University,
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Beijing, China, *Department of Animal Science, University of Min-
nesota, Saint Paul, MN.

Genotyping-by-sequencing (GBS) technology has a capacity for deliv-
ering large numbers of single nucleotide polymorphism (SNP) marker
genotypes with potentially lower cost than SNP chips. To achieve stable
genotyping results, we selected the EcoRI-Mspl enzyme from a large
number of candidate enzymes, and used the magnet beads-based purifi-
cation method to stably and simply recapture GBS tags. Genomic DNA
samples from 192 Duroc pigs were digested with EcoRI-Mspl enzyme,
ligated to adapters containing unique barcode, and sequenced on the
Illumina NextSeq 500 system with 75bp single-end sequencing. The
results showed that all 192 barcoded DNA samples were represented
evenly, and that on average 4 million reads per animal were produced.
From these samples, about 450,000 unique sequence tags per sample
containing 55,843 SNPs were identified through TASSEL4.0 analysis
package requiring a minimum of 10 times that a tag must be present,
which covered about 1% of the whole genome. The average call rate
per individual was more than 94.6%. By repeating GBS genotyping on
2 different samples with 96 pigs in each sample performed by different
technicians, 88.5% of the 55,843 SNPs had the same genomic loca-
tions from both samples. The cost of the 55,843 SNPs per sample was
under $50 per animal. These results showed that our improved GBS
technique is sufficiently high-throughput, economical and provides
an acceptable marker density for genomic selection or genome-wide
association studies.

Key Words: genotyping-by-sequencing, swine, SNP

MS80  Growth curve analyses of three turkey genotypes in

the hot humid tropics using a Bayesian mixed model approach.
Michael O. Ozoje*!, Sunday O. Peters?, Kyle C. Caires?, and Kadir
Kizilkaya®, {Federal University of Agriculture, Abeokuta, Ogun State,
Nigeria, ’Berry College, Mount Berry, GA, 3Adnan Menderes Univer-
sity, Aydin, Turkey,.

Growth curves are critical for the understanding and formulation of
breeding plans because they shift in response to selection. Nonlinear
functions have been used extensively to represent changes in sizes
with age, so that the genetic potentials of animals for growth can be
evaluated. This study was undertaken to apply the nonlinear Bayesian
mixed effect model to examine the changes in the growth pattern of 3
Turkey genotypes in Nigeria. Growth data of 435 turkey poults over
a 20-wk period were evaluated using Logistic, von Bertalanffy and
Gompertz growth models with normally or Student’s-t distributed error.
The parameter estimates were significantly different in the models by
sexes and genotypes. However, the estimates of parameters were similar
except for the differences observed among the local turkey genotypes
whose values decreased significantly under the Student’s-t distribution.
The estimate of the average mature weight (A) in the von Bertalanfty
model was the closest to the observed average. The estimate of constant
B ranged from 15.62 to 22.17 under the Logistic model but significantly
dropped to a range of 0.78 to 4.19 with Gompertz and von Bertalanfty
models. The estimate of the rate of maturing (k) varied from 0.06 in von
Bertalanffy to 0.26 in the Logistic model. Large estimates of A were
generally associated with smaller estimates of k in the von Bertalanfty
model. Evaluation of the goodness of fit based on the Deviance Infor-
mation Criteria showed that the von Bertalanffy model was superior.
The differences between functions with respect to average life time
absolute growth rate, absolute maturing rate and relative growth rate
reflect differences in rate of growth and maturing throughout the growing
and maturing phases. In general, these differences are indicative of the
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differences that exist among the functions with respect to their abilities
to fit the actual growth curve of these turkey genotypes and their sexes.

Key Words: turkey, growth curve, nonlinear function

MS81 Inferring the causal effect of number of lambs born on
milk yield in dairy sheep using propensity score methods. Vera C.
Ferreira*, Bruno D. Valente, David L. Thomas, and Guilherme J. M.
Rosa, University of Wisconsin-Madison, Madison, W1I.

Assigning causal interpretation to associations obtained from observa-
tional data is challenging as they are prone to confounding. Number
of lambs born (prolificacy) in sheep may be considered as a potential
factor contributing to milk yield (MY). However, inferring this effect
using traditional regression or ANOVA techniques can generate spurious
results whenever there are confounder variables that influence both the
outcome (i.e., MY) and treatment (i.e., prolificacy). Propensity score
(PS) methods tackle this issue by balancing baseline covariate distribu-
tions between treatment levels, allowing unbiased inference of marginal
effects. This method belongs to the framework of causal models dealing
with potential outcomes. It intends to mimic aspects of randomized trials,
for which comparison of treatment groups is causally meaningful. Our
goal was to infer the causal effect of ewe prolificacy on her subsequent
MY using PS based on Matched Samples. Data comprised 4,319 records
from 1,534 crossbred dairy ewes. The set of potential confounder vari-
ables was composed by lactation number (1st, 2", and 3rd — 6th) and
dairy breed composition (<0.5, 0.5-0.75 and >0.75 of East Friesian or
Lacaune). For the treatment variable, single lamb birth was assigned to
Group 0, while multiple birth (2, 3 or 4 lambs) was assigned to Group
1. MY represented the volume of milk produced for the whole lactation
(mean =268.5 Land SD =116.4 L). The analysis was conducted using
the R package “nonrandom.” A total of 1,166 pairs of treated/nontreated
individuals with similar PS values were formed. The criterion for similar-
ity was defined by a caliper size equal to 20% of the sd in the PS logit
(0.13) and a ratio of treated/untreated = 1. Standardized differences were
chosen as the statistical test for the hypothesis of PS balance, and all
covariates were deemed balanced after matching (cutoff for standardized
bias =0.2). The estimated causal effect of prolificacy on MY was 20.52
L,SE=3.77L, 95% CI = 13.13-27.91 L. Hence, results indicate that
ewes that gave birth to a single lamb would be expected to have MY
increased by 20.52 L if they had given birth to multiple lambs and all
other variables were held constant.

Key Words: causal inference, milk yield, prolificacy

MS82  Comparative whole-genome analysis of CpG islands in
camelid and selected mammalian genomes. Arsalan Barazandeh!?,
Mohammadreza Mohammadabadi?, Ikhide G. Imumorin?, Sunday O.
Peters**, Bolaji N. Thomas®, Mostafa Ghaderi-Zefrehei®, and Hossein
Nezamabadi-Pour!, ‘Shahid Bahonar University of Kerman, Keer-
man, Iran, ZJirqfi University, Jiroft, Iran, 3Cornell University, Ithaca,
NY, 4Berry College, Rome, GA, SRochester Institute of Technology,
Rochester, NY, 6Universizjy of Yasousj, Yasousj, Iran.

Camels are dromedaries found in extreme desert environments of Africa
and Asia with adaptations to arid conditions of temperatures exceeding
40°C, water losses greater than 25% of total body weight, and the abil-
ity to survive up to 14 d without water. Camels are important as beasts
of burden for transport and as sources of meat, milk and wool in many
desert countries. Therefore, camel could be very useful in the weather
extremes precipitated by global climate change. Recent sequences
of camelidae genomes [wild bactrian camel (Camelus bactrianus
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ferus), bactrian camel (Camelus bactrianus), dromedary (Camelus
dromedaries) and alpaca (Vicugna pacos)] provides the opportunity
to better understand the genomic architecture of this unique group of
animals. CpG island (CGIs) sequence patterns in complex genomes
typically consists of high-frequency of CpG dinucleoetides associated
with promoter regions of about 70% of all genes, found in almost all
housekeeping genes and in about half of tissue-specific genes. CGIs
play important roles in the regulation of gene expression including
X-chromosome inactivation, imprinting, silencing of intragenic para-
sites and are extensively linked to the epigenetic causes of cancer. We
used newly available genomic sequence to perform comparative large-
scale whole-genome analysis of CGIs for the first time in Camelidae
using 5 different CGI detection algorithms. These algorithms detected
different numbers of CGIs, CGI density and CGI length distribution
in Camelidae. All algorithms agreed on the alpaca genome as having
the largest number of CGls, CGI density and average length of CGIs.
When compared with other mammalian genomes of human, mouse,
dog, horse and cow, CGIs features in cow genome was the most similar
with camelid genomes. These results contribute to better understanding
of the evolutionary genetics of camelid genomes in comparison with
other livestock species. Further analysis of camelid genomes may shed
more light on molecular origins and mechanisms of heat adaptation in
these extreme heat-adapted animals.

Key Words: Camelidae, genome, CpG island

M83  Genome-wide association study of mandibular inferior
in multiple breeds of sheep. Michelle R. Mousel*!, Stephen N.
White'2, J. Bret Taylor?, and Donald P. Knowles!?, {USDA-ARS,
Animal Disease Research Unit, Pullman, WA, *Department of Veteri-
nary Microbiology and Pathology, Pullman, WA, 3USDA-ARS, Range
Sheep Production Efficiency Research Unit, Dubois, ID.

Misalignment of the jaw in sheep, which has long been considered a
genetic condition, occurs in most sheep breeds, and culling of affected
animals is recommended. Severe mandibular inferior, where the man-
dible is shorter than the maxillary, can lead to premature death due to
starvation. A German breeding trial of affected sheep produced greater
than 60% affected lambs and they estimated jaw misalignments were
due to dominant and recessive gene effects. A genome wide association
study was conducted using the OvineSNP50 marker set to genotype ewes
that either produced unaffected lambs (n =712) or at least 1 affected (n
=252) lamb during their lifetime. Large numbers of animals from mul-
tiple breeds improves the odds for detecting true positively associated
genomic regions in multiple genetic backgrounds. Jaw misalignment
was categorized as severe, greater than 1.3 cm longer maxillary, moder-
ate, between 0.3 and 1.3 cm longer maxillary, mild, between 0.05 and
0.29 cm longer maxillary, and normal, no misalignment within 24 h of
birth. Ewes were Rambouillet, Polypay, and Columbia breeds which
produced a total of 8321 purebred and crossbred lambs over 13 y with
3.9% of lambs presented with mandibular inferior. Year of lamb birth
was significant (P < 0.01) with lambs born in 2009 having more mis-
aligned jaws compared with all other years. Sex of lamb was significant
(P <0.01) with a greater frequency of misaligned jaws in male lambs.
Breed of lamb sire (P > 0.52), ewe age (P > 0.32), and breed of ewe (P
> 0.08) did not affect lamb jaw alignment. A recessive model account-
ing for breed, population cluster, and minor allele frequency identified
2 genomic regions that were significantly (Bonferroni-corrected P <
0.03) and 2 genomic regions that were suggestively (unadjusted P <2.3
x 107%) associated with mandibular inferior. The 2 significant markers
were located on chromosome 2, near a gene which affects growth, and
chromosome 22 near a gene that plays a role in membrane trafficking.
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Further evaluation of these genomic regions is required to identify
underlying causal mutations, which would be useful in marker-assisted
selection for sheep producers.

Key Words: sheep, mandibular inferior, genome-wide association
study

M84  Integration of haplotype analysis of functional genomic
information with single SNP analysis improved accuracy of
genomic prediction. Cheng Tan*!2, Dzianis Prakapenka!, Chunkao
Wang!, Li Ma?, John R. Garbe*, Xiaoxiang Hu?, and Yang Da!,
!Department of Animal Science, University of Minnesota, Saint Paul,
Minnesota, *State Key Laboratory of Agrobiotechnology, China Agri-
cultural University, Beijing, China, Department of Animal and Avian
Sciences, University of Maryland, College Park, MD, *Minnesota
Supercomputer Institute, University of Minnesota, Minneapolis, MN.

We compared 3 methods of genomic prediction using additive and
dominance effects of single SNPs and haplotype blocks. Method I was
single SNP analysis of 423,131 SNPs covering all human autosomes
from the Framingham Heart Study with over 6000 individuals. The
next 2 methods add haplotype analysis of functional information to
the single SNP analysis, i.e., Method II adds haplotype analysis of 595
“cholesterol-related genes” with 8,674 SNPs (2% of autosomes); Method
11T adds haplotype analysis of 9821 genes with 184,686 SNPs (36% of
autosomes) after removing tiny genes without at least 2 SNPs. The results
from 4 to 8 validation samples showed that adding haplotype analysis
to single SNP analysis improved the prediction accuracy in most cases.
Method II with cholesterol-related genes had the best prediction accuracy
for total cholesterol with 4.78% increase in accuracy over single SNP
analysis, and had stable accuracy increases across validation samples
for all cholesterol phenotypes. Method III using all autosomal genes
had the best accuracy for triglyceride with 17.75% increase in accu-
racy over single SNP analysis and tended to have the best performance
across different phenotypes, but had larger variations than Method 11
across validation samples for cholesterol phenotypes. Results were
also obtained from one validation sample for adding 3 other haplotype
analyses to single SNP analysis: ChIPseq sites with 375,924 SNPs and
average block size of 115.8Kb; non-hotspot blocks with each block
between 2 crossover hotspots with 422,695 SNPs and average block
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size of 65Kb, and evenly divided blocks with block size of 100Kb of
422,814 SNPs. All 3 methods improved the prediction accuracy for most
phenotypes but ChIPseq blocks mostly had better prediction accuracy
than the other 2 methods, indicating that ChIPseq sites likely contained
useful functional information not present in anonymous blocks. The
results in this tudy tend to conclude that the integration of haplotype
analysis of functional genomic information with single SNP analysis
may improve the accuracy of genomic prediction for some phenotypes.

Key Words: haplotype, genomic selection, SNP

MS8S  Preliminary study of DMRT3 variation and association
with performance gait for American Saddlebred horses. Ina¢ C.
Regatieri*!, John E. Eberth?, Fred Sarver?, and Ernest Bailey?, /Fac-
uldade de Ciéncias Agrarias e Veterinarias, UNESP — Univ Estadual
Paulista, Jaboticabal, Sdo Paulo, Brazil, °’Department of Veterinary
Science, University of Kentucky, Lexington, KY, 3Cornerstone Farm,
Carlisle, KY.

The Doublesex and Mab-3 Related Transcription Factor 3 (DMRT3) gene
encodes an important transcription factor in the setting of spinal cord
circuits controlling movement in vertebrates. The SNP g.22999655C>A
of the DMRT3 gene was significantly associated with performance of
4-beat gaits in horses, such as the running walk and the amble American
Saddlebreds ridden and shown under saddle seat in both 3-gaited (walk,
trot, and canter) or 5-gaited classes (walk, trot, slow gate, rack, and
canter). We investigated whether SNP g.22999655C>A of DMRT3 was
more prevalent among 5-gaited horses than among the random popula-
tion of Saddlebred horses. The genotyping of the SNP of the DMRT3
gene was performed by PCR-RFLP using the restriction enzyme Ddel.
The frequency of the 4 allele among 37 randomly selected Saddlebreds
was 0.28. This is in agreement with results from a previous study in
which the prevalence of the 4 allele in American Saddlebred horses
was 27.5. Only 3 of the horses in our study had been shown as 5-gaited
horses and all 3 had the genotype A/C. Although consistent with the
hypothesis that the 4 allele is more prevalent among for 5-gaited horses,
the numbers are too small for any conclusion. Additional Saddlebred
horses, and especially 5-gaited horses, will be tested and results reported
allowing determination of statistical significance.

Key Words: equine, genomics, genetics
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MS86  Heat storage and HSP expression of Holstein females —
an in vivo study. Ana C. A. P. M. Geraldo!?, Thays M. C. Leme!,
Reissa A. Vilela!, Cristiane G. Titto!, Evaldo A. L. Titto*!, Paulo
Infante?, Fernando J. Moreira da Silva*, and Alfredo M. F. Pereira2,

! Animal Science and Food Engineering Faculty, University of Sdo
Paulo, Pirassununga, Sdo Paulo, Brazil, *Institute of Mediterranean
Agricultural and Environmental Sciences, University of Evora, Evora,
Portugal, 3Mathematics Department, University of Evora, Evora,
Portugal, *Department of Agrarian Sciences, University of Azores,
Angra do Heroismo, Azores, Portugal.

One of the main factors that affect animals’ performance is high tem-
perature, causing several changes, including at the cellular level. These
changes lead to an increased expression of heat shock proteins. This
experiment aimed to study the HSPA1A4 and HSP90AAI gene expres-
sions of Holstein cows after exposure to direct solar radiation. The heat
tolerance test was performed and rectal temperature and respiratory rate
measured, and blood samples collected. After the erythrocytes lysis to
obtain the buffy-coat, the RNA was isolated by the TRIzol method and
RT-PCR performed with SuperScript III after digestion with DNase I.
The qPCR apparatus took place in 7500 Real Fast Time, using TagMan
Gene Expression Assays for HSPA1A and HSP9OAA1 target genes,
ACTB and PPIA as endogenous genes. The ACt (Ctigreer = Ctendogenous)
were calculated as well as gene expression through the 2-42Ct method.
The treatments considered for statistical analysis were  <44°C and T >
44°C (with T being the black globe temperature). We used linear mixed
models in the program R Project Software (version 3.0.1). There weren’t
significant differences between treatments for any of the variables.
This way we can say that animals were in a moderate stress condition,
which did not allow the identification of differences in HSPA/A4 and
HSPY90AAI gene expression.

Key Words: dairy cattle, HSPA1A4, HSP90AA1

MS87  Gene and pathway analysis of metabolic traits in dairy
cows. Ngoc-Thuy Ha'?, Josef J. Gross*!, Jens Tetens?, Martin
Schlather#, Rupert M. Bruckmaier!, and Henner Simianer?, ! Vet-
erinary Physiology, Vetsuisse Faculty University of Bern, Bern,
Switzerland, Animal Breeding and Genetics Group, Department of
Animal Sciences, Georg-August-University Goettingen, Goettingen,
Germany, 3 Institute of Animal Breeding and Husbandry, Christian-
Albrechts-University Kiel, Kiel, Germany, Chair of Mathematical
Statistics, University of Mannheim, Mannheim, Germany.

During excessive body fat mobilization in early lactation, dairy cows
experience a severe metabolic load. Here, a failure in metabolic adapta-
tion often results in an increased susceptibility to health problems. In
this study, we analyzed the genetic basis of the metabolic adaptability
during the transition period. To this end, blood samples were taken
from 178 cows (Holstein, Red Holstein, Fleckvieh and Braunvieh) at 3
critical stages: T1 = wk 3 before expected calving (not lactating and no
metabolic load); T2 = wk 4 postpartum (lactating and high metabolic
load), and T3 = wk 13 after parturition (lactating and no noteworthy
metabolic load). Plasma concentrations of nonesterified fatty acids
(NEFA), B-hydroxybutyrate (BHBA) and glucose, 3 metabolites char-
acterizing the metabolic status and adaptability, were measured at T1,
T2, and T3. All cows were genotyped with the [llumina next-generation
High-Density Bovine BeadChip resulting in a data set of 777,692 SNPs.
After quality control and filtering, the SNPs were annotated to known
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genes (Ensembl Genes Database) and pathways (KEGG Database). For
each gene G with g SNPs, we performed a score test based on the linear
regression model y =v,C; +...+y,Cpp, + B S; +...+B,S, + €, where C; are
environmental or breed effects and y are either one of the 3 metabolites
measured at T1, T2 or T3 or the ratio of their concentrations measured
at the different points of time, to assess the association of the gene G
to the phenotype y. The results were then used to identify pathways
enriched with significant genes using a weighted Kolmogorov-Smirnov
test. As a result, we found 99 significant genes associated with at least
one of the 3 metabolites. For each metabolite, we found genes that are
significant at T2 but not at T1 and T3 or vice versa. This strongly sug-
gests the genes to be potential candidates for the adaptive regulation.
We further find 3 pathways (steroid hormone biosynthesis, ether lipid
metabolism and glycerophospholipid metabolism) to jointly affect the
3 metabolites. In conclusion, this may be regarded as evidence for the
genetic basis for the adaptation performance of dairy cows and, at the
same time, reveals its complexity.

Key Words: genome-wide association study, gene-based score test,
dairy cow

MS88 A novel intronic SNP marker candidate which associ-
ated with fatty acids profile in Korean cattle (Hanwoo). Yoonseok
Lee*!, Dongyep Oh?, Jaejung Ha®, Jinduk Bok!, Sangkee Kang'-2,
YunJaie Choi'?, and Myunggi Baik'?, Institute of Green Bio Sci-
ence & Technology, Seoul National University, Pyeongchang-gun,
Gangwon-do, South Korea, >Department of Agricultural Biotechnol-
0gy, Seoul National University, Gwanak-gu, Seoul, South Korea,
3Gyeongsangbuk-do Livestock Research Institute, Yeongju, Gyeon-
sangbuk-do, South Korea.

Recently, consumers have become increasingly health-conscious and
demand not only palatable but also health-beneficial meat in the market.
In Korea, degree of the intramuscular fat deposit (marbling) is one of the
crucial indicators to judge beef quality. Thus, the fatty acids profile in
beef is important because it affects both flavor and health-benefit. Vari-
ous trials have been conducted to change fatty acids profile into health-
beneficial composition, such as poly-unsaturated fatty acids-abundant
meat, in Korean beef. The fatty acid binding protein 4 (FABP4) gene
is a cytosolic protein abundantly expressed in adipocyte and plays an
important role on lipid synthesis and intracellular fatty acid trafficking.
An SNP located on the splice site variation between the third exon and
the third intron of bovine FABP4 showed a statistically significant effect
on intramuscular fatty acid deposition. The aim of this study was to
investigate the relationship between SNP within the third intron region
of FABP4 and fatty acids profile of longissimus dorsi area in Korean
cattle. We sequenced the third intron region of bovine FABP4. Among
this SNPs, the 2.3996 C>T SNP show statistically significant effect on
oleic acid and polyunsaturated fatty acids (P < 0.001). Especially, the
animals with CC genotype have a lower ratio of omega-6/-3 fatty acid
(5.4:1) than the ratio of animals with TT genotypes (9.9:1). Therefore,
our result suggest that g.3996 C>T intronic SNP will be used as a
useful marker-assisted selection for breeding on fatty acids profile of
Korean cattle.

Key Words: Korean cattle, intronic SNP, fatty acid binding protein 4
(FABP4)
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M89 A QTL on BTA16 is associated with Mycobacterium
avium ssp. paratuberculosis (Map) tissue infection. Jennifer N.
Kiser* and Holly L. Neibergs, Washington State University, Pullman,
WA.

Johne’s disease is a contagious bacterial infection in cattle caused by
Mpycobacterium avium ssp. paratuberculosis (Map) infection. A previous
genome wide association study (GWAS) in Holstein cattle identified
QTL on bovine chromosome 3 (BTA3) and BTA9 that were highly
associated (P <5 x 1077) and on BTA1, BTA16, and BTA21 that were
moderately associated (P < 5 x 107) with Map tissue infection. The
objective of this study was to validate these GWAS results in Holsteins
from the Pacific Northwest (PNW, n=191) and a combined population
from the PNW and the Northeast (PNW+NE, n=432). DNA was geno-
typed using the [1lumina BovineSNP50 BeadChip. Cases were ileo-cecal
node positive for Map by PCR, and controls were Map tissue negative.
Individuals were removed if the SNP call rate was < 90%, and SNPs
were removed if the genotype call rate was < 95% or they had a MAF
of <0.01. After filtering, 162 cases, and 247 controls and 44,445 SNPs
remained for analysis. A GWAS for the PNW and PNW+NE was con-
ducted using an efficient mixed-model association eXpedited (EMMAX)
method using 3 gene effect models. No loci were associated with the
recessive model in PNW or PNW+NE. For the PNW cows, 4 dominant
QTL were identified; 3 on BTA21 (P=1.18 x 107, 8.15x 1076, 2.13 x
1075) and 1 on BTA3 (9.88 x 107°). In the additive model, a new QTL
on BTA21 (5.14 x 1077) and on BTA1 (P =5.82 x 107°) were identified.
In the PNW+NE population, 2 QTL were identified with the dominant
model: one on BTA14 (P <3.17 x 107%) and one on BTA16 (P <3.17 x
1073). The BTA16 QTL was also identified by the additive model (P <
4.59 x 107%) and identified previously by our group using the NE cows
alone (P <2.57 x 1073). SNPs associated with Map tissue infection on
BTA16 lie within introns of CDC42BPA, a Serine/Threonine-protein
kinase that has downstream effects on CDC42. Through the regula-
tion of CDC42, CDC42BPA has been linked to several immunological
pathways in humans including B-cell receptor and chemokine signaling
pathways. Although none of the previous QTL in the NE GWAS were
validated in the PNW population, a QTL on BTA16 was associated with
susceptibility to Map tissue in both the NE and PNW+NE populations.

Key Words: bovine paratuberculosis, genomics

M90  Effect of the STATSA BstEIl polymorphism on repro-
ductive parameters of Holstein dairy cows. Pedro A. S. Silveira',
Walter R. Butler?, Carlos C. Barros', Marcio N. Corréa!, and Augusto
Schneider*!, ! Federal University of Pelotas, Pelotas, RS, Brazil,
2Cornell University, Ithaca, NY.

The signal transducer and activator of transcription 5A (STAT5A) is a
transcription factor that mediates the function of various hormones and
cytokines, including growth hormone (GH). Mutations in the STAT5A
gene, such as the substitution of a G by a C in exon 8, have been asso-
ciated with differences in production and reproductive performance of
dairy cows. The aim of this study was to evaluate the effect of STATSA
BstEII polymorphism on the days from calving to first ovulation and
calving-conception interval (CCI). For identification of the polymor-
phisms DNA was extracted from blood and a fragment of the STATSA
gene was amplified by PCR. The presence of the G and C alleles was
determined after digestion of the PCR products with the Bs¢EIl enzyme
and gel electrophoresis. For this study 73 Holstein cows were followed
from 21 d prepartum to 210 d in milk (DIM). At 55 DIM the cows were
submitted to an OvSynch-TAI protocol, which was repeated in cows
diagnosed as not pregnant. From calving, milk production was recorded,
milk samples for progesterone measurement were collected twice a week
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to determine ovulation day until 60 DIM, and the CCI was evaluated
until 210 DIM. Serum samples for insulin-like growth factor I (IGF-I)
measurement were collected at —21, 0, 7, 21 and 60 DIM. Data were
analyzed using the GLM procedure of SAS. In total, 19 cows (26%) were
of'the CC genotype, 32 cows (43.8%) of the GC genotype and 22 cows
(30.2%) of the GG genotype. The calving to ovulation interval was not
different between genotypes (P> 0.05): 28.4 +3.1,29.5+2.5and 29.4
+ 2.9 DIM for the CC, CG and GG genotypes. The CCI was 101.3 +
9.4,102.7+7.6 and 93.9 £ 9.4 DIM for the CC, CG and GG genotypes
(P > 0.05). Milk production was similar between the 3 genotypes (P
>0.05). Serum IGF-I was also not different between genotypes, being
66.3 £ 7.2, 61.8 + 5.8, 65.6 £ 6.7 ng/mL for CC, CG and GG geno-
types (P> 0.05). Therefore, the STATSA BstEIl polymorphism did not
affect the calving to ovulation interval, CCI, milk production or IGF-I
concentrations in Holstein dairy cows. It should be noticed that this
study used a small number of cows and larger studies are necessary to
confirm current results.

Key Words: SNP, growth hormone (GH), insulin-like growth factor
I (IGF-I)

M91 Differentially expressed genes for beef fatty acid profile
in Nellore cattle. Mariana P. Berton*!, Marcos V. A. Lemos!, Her-
menegildo L. J. Chiaia', Fabieli L. B. Feitosa!, Carolyn Aboujaoude’,
Larissa F. S. Fonseca!, Bianca F. Olivieri', Daniela F. R. J. Gimenez!,
Bruno L. Utembergue?, Lucia G. de Albuquerque’, Aline S. M.
Cesar?, Angélica S. C. Pereira?, and Fernando Baldi', /State Univer-
sity of Sao Paulo, Jaboticabal, Sao Paulo, Brazil, *University of Sao
Paulo, Pirassununga, Sao Paulo, Brazil.

The aim of this study was to use the RNaseq technique to identify dif-
ferentially expressed (DE) genes in the Longissimus thoracis muscle
of Nellore cattle finished in feedlot with extreme phenotypes for beef
fatty acid profile. After slaughter, a muscle tissue sample was collected
of each animal for the extraction of RNA and in the deboning a sample
was taken for determining the fatty acid profile. The fatty acids were
quantified by gas chromatography (CG-2010 Plus; Shimadzu), using
capillary column SP-2560. The following fatty acids were quantified:
myristic (C14:0), palmitic (C16:0), stearic (C18:0), oleic (C18:1 cis-9),
linoleic (C18:2 cis-cis-9—12), CLA (C18:2 cis-9 trans-11) and linolenic
(C18:3), total saturated fatty acids (SFA), total monounsaturated fatty
acids (MUFA), total polyunsaturated fatty acids (PUFA), the ratio of
polyunsaturated fatty acids on saturated (PUFA/SFA), n-3 (omega-3)
fatty acids and n-6 and ratio of n-6 fatty acids on n-3 (n-6/n-3). Two
groups of animals with extreme phenotypes for the composition of meat
fatty acid were formed, being considered 10 animals with the highest
(H) and 10 animals with the lowest (L) concentrations for each fatty
acid. The RNA sequencing data were generated on the [llumina HiSeq
System platform. The differential expression of RNA was determined
using the iPlant Collaborative platform, containing the FastQC pack-
age (version 0.10.1), TopHat2 (version 2.0.9) and Cuftfdiff (2.1.1). The
analysis of the metabolic pathways of differentially expressed genes was
performed with the DAVID tool. The ACSS1 was upregulated (q < 0.05)
for saturated fatty acids (palmitic, stearic, oleic, total saturated), and
downregulated (q < 0.05) for unsaturated acids, (omega-3). This gene
assists in the conversion of acetate, into acetyl-CoA to incorporate it into
the fatty acids by the action of acetyl CoA synthetase. Other DE genes
involved in metabolic pathways of fatty acids synthesis were found,
such as: BDHI_BOVIN, ACSM3, CBPE_BOVIN, FIN650 BOVIN.
Through the RNaseq technique was identified possible genes acting
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in the synthesis of beef fatty acids, which can be beneficial for human
health.

Key Words: Bos indicus, transcriptomic, fatty composition

M92  Polymorphisms in the promoter of interleukin-12p2 and
interleukin-23 receptor genes influence milk production traits in
Chinese Holstein cows. Yongjiang Mao*, Xiaorui Zhu, Shiyu Xin,
Huiming Zhang, and Zhangping Yang, College of Animal Science and
Technology, Yangzhou University, Yangzhou, Jiansu, China.

Interleukin-12 (IL-12) and interleukin-23 (IL-23) are proinflammatory
cytokines produced by macrophages and dendritic cells in response to
infection with intracellular pathogens. Given the importance of IL-12
and IL-23 for modulating inflammation and the host immune response,
the IL-12 and IL-23 receptor genes may be suitable candidate genes for
studying disease resistance in dairy cattle. Twenty Chinese Holstein cows
were selected randomly for PCR amplification and sequencing, and used
for SNP discovery in the bovine IL-12RB2 and IL-23R promoter region.
One SNP (c.-246G>T) in IL-12RB2 gene and 2 SNPs (c.-856A>G and
¢.-207T>C) in IL-23R gene were identified. Chinese Holstein cows (n
=866) were then genotyped using Sequenom MassARRAY (Sequenom
Inc., San Diego, CA) based on the 3 identified SNPs, and the associa-
tions between SNPs or haplotype of the genes and milk production traits,
SCS were analyzed by the least squares method in the GLM procedure
of SAS. The IL-23R ¢.-856A>G and IL-23R ¢.-207T>C showed close
linkage disequilibrium (r* = 0.89). No association was found with SCS,
but associations were found between 3 of these SNP with milk protein
content and lactose content. The software MatInspector revealed that
these SNPs were located within several potential transcription factor
binding sites, and may alter gene expression, but further investigation
will be required to elucidate the biological and practical relevance of
these SNP.

Key Words: interleukin-12 receptor f2 (IL-12Rp2), interleukin-23
receptor (IL-23R), SNP

M93  Evolution of mutational variance associated with age and
sex of the parent for weaning weight in C57BL/6J mice. Mayela
Castillo!, Juan F. Medrano?, and Joaquim Casellas*!, ! Universitat
Autonoma de Barcelona, Bellaterra, Spain, 2 University of California,
Davis, CA.

New mutations are a very relevant component of polygenic variability
and they must be viewed as the raw material for the maintenance of
genetic diversity. Nevertheless, the biological phenomena that originate
new mutational variants are poorly understood, particularly in regard to
the effects that factors such as a parent’s age may have. This research
focuses on the analysis of weaning weight (10.48 + 0.02 g) in 12,644
C57BL/6J mice from 46 non-overlapping generations. Data (y) were
analyzed under the following model: y =Xb+Zp + Za+ Z,m,, + Z,m,,
+ e, where systematic (b), permanent environmental (p), and additive
genetic effects (a, m, and m,,) were linked by appropriate incidence
matrices (X, Z, ande Z,). Note that mutational effects where modeled
depending on their origin (i.e., paternal, m,; maternal, m,,), and an
independent set of parent-specific mutational effects were estimated on
the basis of new mutations arising to each individual in the pedigree
file (i.e., m,=my | +my, + ... +m, j5644). Within this context, my; was
assumed multivariate normal (MVN) distributed, p(mp,,-|M,-,0mp2,7\p) =
MVN(O,O.SMl-csmp2 [1+e, A,])M; being the matrix of mutational rela-
tionships specific to new mutations arising in the ith individual, csmp2
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(Gmm?) being the paternal (maternal) mutational variance, g, being
sire’s age when conceiving ith individual, and X, being a linear regres-
sion coefficient linking mutational variance and sire’s age. This model
was solved under a standard Bayesian approach. Mode (and credibility
interval) for 6,,,> and 6,y,,> were 0.113 (0.069 to 0.163) and 0.052 (0.020
to 0.097), respectively. Whereas linear regression coefficient for dam’s
age collapsed to 0 and discarded additional changes in 6,,,,%, A, reached
a modal estimate of 0.001 (1073 to 0.051); e.g., this linearly increased
O’ from ~0.11 g2 (puberal sires) to 0.154 g? (one-yr-old sires). This
parameterization allowed us to clearly characterize different mutational
patterns associated with the sex of the parent, as well as the effect of
the accumulation of new mutations along breeding stock’s lifetime.

Key Words: age-related mutation, C57WL/6J, weaning weight

M94 A molecular evaluation of bovine respiratory disease and
carcass traits in feedlot steers. Samantha Miller!, Ryon Walker?,
Timothy Page!?, and Matthew Garcia*!2, /Louisiana State Univer-
sity, Baton Rouge, LA, *Louisiana State AgCenter, Baton Rouge, LA,
3Louisiana State AgCenter Hill Farm, Homer, LA.

Bovine respiratory disease (BRD) is the most common disease affecting
feedlot cattle and economic losses incurred by affected animals is esti-
mated to be $640 million annually. The objective of the current study was
to evaluate single nucleotide polymorphisms (SNP) and their potential
associations with bovine respiratory disease susceptibility and carcass
traits in feedlot steers. A population of 314 crossbred steers born from
2010 to 2013 and raised at LSU AG Center Central Research Station
(CRS) in Baton Rouge, LA and LSU Ag Center Hill Farm Research
Station (HFRS) in Homer, Louisiana, were utilized in the current study.
Prior to shipping to a commercial feedlot, the measurements of birth
weight, weaning weight and hip height were collected from each steer.
After weaning, and the completion of a 45-d preconditioning period,
steers were shipped to a commercial feedlot. A total of 16 steers over
the entire 4-year evaluation period were affected by BRD. A total of
309 steers were harvested at a commercial packing plant and the traits
of marbling score, rib eye area, back fat thickness and yield grade were
collected. A total of 74 SNP were selected from a previously described
BRD QTL region spanning between 40 and 80 MB on BTA 6. This same
region has also been identified to have QTL associated with kidney
pelvic heart fat percentage. A total of 33 SNP were selected from a
previously described BRD QTL region spanning 0-30 MB on BTA 20.
This region has been identified to have QTL’s associated with kidney
pelvic heart fat percentage, marbling score, intramuscular fat, sheer
force and carcass weight. A mixed model design was fit with individual
carcass traits, BRD status, and individual SNP genotype as dependent
variables and sire breed and year fit as independent variables in the
model to identify SNP that were significantly associated with the traits
of interest. Although multiple SNP were identified as being significantly
associated with carcass traits and BRD susceptibility, these SNP must be
validated in larger, and more diverse populations before implementation
into selection strategies.

Key Words: bovine respiratory disease, feedlot, single nucleotide
polymorphism
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M9S5S  Association of a polymorphism in the paraoxonase 1
(PONI) gene with reproductive performance, health and produc-
tion of Holstein cows. Pedro A. S. Silveira!, Walter R. Butler?,
Carlos C. Barros!, Marcio N. Corréa', and Augusto Schneider*!,
!Federal University of Pelotas, Pelotas, RS, Brazil, ?Cornell Univer-
sity, Ithaca, NY.

Paraoxonase 1 (PON1) is a negative acute phase protein associated with
uterine health conditions in postpartum dairy cows and may affect repro-
ductive performance. Recently, a single nucleotide polymorphism (SNP)
was found in the promoter of the PONI gene in dairy cows associated
with serum PONI activity. The aim of this study was to evaluate the
association of the PONI(A/G)-221 SNP with reproductive performance,
disease incidence and milk production in Holstein cows. For the study,
85 Holstein cows were followed from 21 d prepartum to 210 d in milk
(DIM). For SNP identification DNA was extracted from blood and the
tetra primer ARMS-PCR technique was used. The primers produced a
control 700 bp product, and smaller specific products of 500 bp (allele A)
or 200 bp (allele G). After gel electrophoresis it was possible to genotype
all cows and some were confirmed by sequencing of the products. At
55 DIM the cows were submitted to an OvSynch-TAI protocol, which
was repeated in cows diagnosed as not pregnant. From calving, milk
production was recorded, milk samples for progesterone measurement
were collected twice a week to determine ovulation day until 60 DIM,
and disease incidence, the number of inseminations/pregnancy (AI/P)
and the calving- conception interval (CCI) was evaluated. Data were
analyzed using the GLM procedure of SAS and by survival analysis
and Chi-squared on GraphPad Prism. After genotyping, we detected 57
cows (67.0%) of the AA genotype, 20 cows (23.6%) of the AG geno-
type and 8 cows (9.4%) of the GG genotype. Cows of the GG and AG
genotype ovulated earlier than AA cows (27.6£2.9 and 32.1+£2.2 DIM,
respectively; P=0.02). There was no difference between genotypes for
milk production, number of AI/P or CCI (P > 0.05). Also, there was no
difference for the occurrence of disease (metritis and mastitis) between
the 3 genetic groups (P > 0.05). Therefore, the presence of at least one
G allele at the position —221 of the PONI gene is associated with an
earlier postpartum ovulation, although more studies on the mechanism
for this effect are needed.

Key Words: PONI, SNP, dairy cow

M96  Effect of POUIFI gene polymorphism and dairy traits in
Holstein cattle from Antioquia, Colombia. Jose V. Isaza*, Albeiro
Lopez-Herrera, and Jose J. Ecehverri, Universidad Nacional de
Colombia Sede Medellin, Medellin, Antioquia, Colombia.

Genetic improvement has allowed great advances in selecting individu-
als with interest for determine characteristics. Knowledge about bovine
genome and genetic markers along each chromosome allow the search
for genetic variants that affect important productive and reproductive
traits, making possible the genetic improvement. The goal of this study
was to determinate the association between the POUIFI gene with
productive and reproductive traits in a population of Holstein cows from
Antioquia, Colombia. The POUIF gene belongs to transcription factors
POU, which regulates growth and development in animals. This gene
participates on pituitary development and hormonal expression in mam-
mals, regulating the production of growth hormone, thyroid stimulating
hormone and prolactin. DNA was extracted from 523 samples, and 2
alleles were identified using the PCR-RFLP technique. The frequency for
the alleles A and B was 21.26 and 78.74%, respectively, and the 3 geno-
types AA, AB and BB showed frequencies of 2.87, 36.78, and 60.34%,
respectively. The association between the genotypes and the studied
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traits was analyzed with a linear mixed model including the fixed effect
of POUIF1I genotype, parity, year and month of birth, and the random
effect of the animal. The analyzed SNP had no significant effect on the
evaluated traits milk yield, protein percentage, fat percentage, calving
interval and services per conception. The absence of association between
the SNP and evaluated traits could be due to 2 reasons; the interaction
of this gene with other genes involved in the POU1F1 pathway which
may hide the individual effect of this SNP on the evaluated traits, and
the genotype-environment interaction, the latter has a large effect on
gene expression. This way, the POUIF] gene is not a good candidate
to be used in breeding programs assisted by molecular markers (MAS)
for the evaluated population.

Key Words: dairy herd, molecular marker, polymorphism

M97 Identification of genes and networks for the response to
thermal stress. Hoyoung Chung*, National Institute of Animal Sci-
ence, Suwon, KY, Korea.

This study has been aimed to investigate genetic responses for the genes
related to heat stress when exposing Holstein calves that were selected
based on no significant relationship (inbreeding coefficient <0.01). A
total of 10 animals aged from 4 to 6 mo were selected, and heat stress
was imposed on animals directly in an environmentally controlled
house that was managed for 33°C and 90% of humidity based on THI
values. After exposing heat stress for 8 h a day, animals were placed in a
normal condition at least 12 h to recover from the heat stress. The blood
samples, which were collected at the starting point (09:00 a.m.) and at
the end of heat stress (21:00 p.m.), were immediately placed in liquid
nitrogen. The RNA was extracted from blood samples between control
and treatment, and cDNA library was constructed for each individual.
After sequencing analysis that produced a minimum 3 G byte, expression
analysis confirmed that 53 genes were differentially expressed according
to the severe heat stress. The analysis also verified 4 major pathways
(MAPK signaling; T-cell receptor signaling; B-cell receptor signaling,
and Chemokine signaling) that were related to heat stress. As expected
that heat-shock protein (HSP) is related to thermal stress and response,
the analysis verified that HSP70 presented 656.4 fold changes between
control and treatments. To verify fold changes, 100 primer pairs from
51 genes with accession numbers were tested using real-time PCR, and
the results confirmed 17 genes in statistical significances. The identified
genes should be served as reference genes for the selection of superior
animals against thermal stress.

Key Words: thermal stress, differentially expressed gene

M98  Transcriptome analysis of muscular tissue in Nellore
cattle divergently ranked for meat tenderness. Larissa Fernanda
Simielli Fonseca*!, Daniele Fernanda Jovino Gimenez!, Fernando
Baldi!, Jesus Aparecido Ferro?, Rafael Espigolan!, and Lucia Galvio
Albuquerque', 'Departamento de Zootecnia, Faculdade de Ciéncias
Agrarias e Veterinarias, UNESP, Jaboticabal, SP, Brazil, 2Deparl‘a-
mento de Tecnologia, Faculdade de Ciéncias Agrarias e Veterinarias,
UNESP, Jaboticabal, SP, Brazil.

The objective of the present study was to identify differential gene
expression related to meat tenderness in Nellore cattle. Meat samples
from 132 animals belonging to the same contemporary group were used.
Meat tenderness was measured by shear force through Warner Bratzler
method and 20 divergently ranked animals for this trait (10 with tough
meat and 10 with tender meat) were selected. Means and the respective
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standard deviations for tough and tender meat groups were 7.4 + 0.78
kg and 4.41 + 0.40 kg, respectively. Total RNA was extracted from
the selected samples and sequenced (RNA-Seq) using the HiSeq 2500
System (Illumina). The results were analyzed in the iPlant Collaborative
platform. The workflow included: FastQC; TopHat2 and Cuftdiff. A total
of 17 differentially expressed genes (q- value <0.05) were identified,
and among them, 4 are highlighted. The genes Q3ZCJ1 (transmembrane
protein 37), CIQTNF7 (Clq and tumor necrosis factor related protein
7) and BDHI (3-hydroxybutyrate dehydrogenase, type 1), were more
expressed in tough meat samples, whereas the gene ATP1A41 (ATPase,
Na*/ K* transporting, o 1 polypeptide) was more expressed in tender
meat samples. The Q3ZCJ1 protein is involved in the same metabolic
pathway of actin and myosin proteins that constitute the myofibrils,
organelle which acts on muscle contraction. CIQTNE7 protein acts in
complement and coagulation cascade metabolic pathway. This pathway
is activated after an injury and the coagulation system is activated by
exposed collagen after an injury. There is a direct link between col-
lagen content and meat tenderness. The BDH1 enzyme is involved in
the synthesis and degradation of ketone bodies that, if present, causes
a decrease in muscle pH. The ATP1A1 enzyme is related to protons
synthesis, which causes a decrease in intracellular pH during ATP
degradation to ADP. Muscle pH decrease is related to meat tenderness
during the post-mortem process. These genes seem to be involved in
the meat tenderness process. This study was supported by Sao Paulo
Research Foundation FAPESP (grants 2009/16118-5 and 2013/09190-7)

Key Words: RNAseq, differentially expressed gene, quality meat

M99  Environmental risk assessment by genetically engineered
mice as transgenic animal model. Dailu Guan', Qian Yu', Erhu
Zhao'!, Yong Wang?, and Yongju Zhao*!, /College of Animal Science
and Technology, Southwest University;, Chongqing Key Laboratory
of Forage & Herbivore; Chongqing Engineering Research Center for
Herbivores Resource Protection and Utilization, Beibei, Chongqing,
China, °Department of Laboratory Animal Science, College of Basic
Medicine, Third Military Medical University, Sapingba, Chongqing,
China.

Environmental safety on transgenic animals is often a controversial
issue within the researchers and the public. Here, a total of 12 full-sib
transgenic mice expressing enhanced green fluorescent protein (¢GFP)
were used for assessing foreign gene expression by single-line passage
method and evaluating effects on GE gene with the environment with
a total of 12 full-sib mice (positive: control = 6:6, with the same size of
male and female mice). PCR method and fluorescent protein observation
system (FPOs) were used for detecting the inserted exogenous genes
in these mice. The results showed that the expression level of eGFP
and WRPE gene (vector sequence) were not significantly different,
but it significantly reduced by F1 to F4 generation (F1, F2, F3 and F4)
(P < 0.05) by Real-time quantitative PCR (RT-qPCR). The effect of
GE mice on the environment with 4- or 8-week-old full-sib transgenic
mice offspring was evaluated. The exogenous genes were not detected
by PCR in the mice manure. Microbial flora of transgenic mice were
not significantly different with those of the control group (P > 0.05),
neither male or female, at 4 or at 8 week-old. In addition, there was
no significant difference of the microbial communities in mice gut as
assessed by PCR-DGGE or by 16S rDNA sequencing between positive
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and control transgenic mice offspring. Furthermore, the phylogenetic
analyses showed that the manure bacteria sampled during each of the
2 stages belonged primarily to 3 groups, Firmicutes, Bacteroidetes and
Actinobacteria. No unknown microbial flora were found in the mice
manure. [Supported by the National Natural Science Foundation of
China (No. 31172195), the Fundamental Research Funds for the Cen-
tral Universities(No: XDJK2014A010) and the 2013 Innovation Team
Building Program in Chongqing universities (KJTD201334).]

Key Words: transgenic mouse, environmental risk, gene drift

M100  Associations between HELS, AFZ1, ILSTS002,
BMS3004, IDVGA-51, LHR, and FSHR alleles on reproductive
evaluation of bulls. Gabriel R. Pereira*!, Silvio R. O. Menegassi',
Paulo R. Aguiar?, Katiana S. Pereira?, Celso Koetz’, Flavio G.
Lopes?, Vanerlei M. Roso*, Vanessa Peripolli!, Fernanda G. Moojen',
and Julio O. J. Barcellos!, ' Federal University of Rio Grande do Sul
- UFRGS, Porto Alegre, RS, Brazil, ’Lutheran University of Brazil

- ULBRA, Canoas, RS, Brazil, 3University of Northern Parand -
UNOPAR, Arapongas, PR, Brazil, 4GenSys Association, Porto Alegre,
RS, Brazil.

This study emphasized the importance to develop new molecular tools
to accurately identify candidate genes in predicting semen quality in
bulls that can be used in livestock production. We assessed the frequency
distribution of molecular markers linked to insulin growth factor I,
follicle stimulating hormone (FSH), luteinizing hormone (LH) and
leptin genes in Braford and Hereford population. All bulls (Braford and
Hereford; n = 188) showed good body condition scores throughout the
experiment. Blood sampling and measurements of scrotal circumference
were performed on weaned bulls at 7 and 24 mo of age during the bull
breeding soundness evaluations. Semen collection was performed using
an electroejaculator on bulls at 24, 28, 32 and 36 mo. Blood samples
for DNA extraction were collected by puncture of the coccygeal vein.
Five microsatellites or short tandem repeats (HELS5, AFZ1, ILSTS002,
BMS3004, and IDVGA-51) and 2 SNP markers (LHR and FSHR) were
evaluated by the amplification of DNA products, which then under-
went electrophoresis in 10.5% polyacrylamide gel. Molecular markers
were analyzed with PROC GLM ANOVA using SAS and significant
were considered when < P < 0.05. Hereford bulls that expressed the
variation in the IDVGAS]1 allele was associated (P < 0.05) with sperm
motility and vigor traits in Hereford bulls. Hereford animals showed
polymorphic information content (PIC) of 0.36 to 0.75% along with
expected heterozygosity (H) of 0.49 to 0.78%. However, Braford bulls
that expressed the ILSTS002 and AFZ1 alleles were associated (P <
0.05) with major and minor defects, respectively. Braford PIC ranged
from 0.28 to 0.78% with an expected H of 0.35 to 0.81%. We found no
relation between HELS, BMS3004, LHR and FSHR to predict semen
quality in bulls (P > 0.05). Therefore the present study revealed that 3
microsatellite alleles are important male reproductive biomarkers for
improving semen parameters in bulls. We concluded that the ILSTS002
and AFZ1 alleles in the Braford and the IDVGAS51 allele in the Hereford
may be used for improving the reproductive traits in bulls.

Key Words: molecular marker, microsatellite, genetic variability
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Dairy Foods: Chemistry

M101 Inhibition of lipid oxidation in fish oil-in-water emul-
sions by the combination of bovine and caprine caseins with
phospholipids. Adela Mora-Gutierrez*, Rahmat Attaie, Sela Wolde-
senbet, and Jeneanne Kirven, Prairie View A&M University, Prairie
View, TX.

The nutritional benefits of polyunsaturated fatty acids from fish oil
in terms of their role in growth and development and in health and
disease are limited by their oxidative degradation. The objective of
this study was to investigate the effect of bovine and caprine caseins in
combination with phospholipids on the oxidative stability of 5% fish
oil-in-water emulsions at pH 7.0. Menhaden oil was emulsified with
phospholipids such as phosphatidylcholine, phosphatidylethanolamine,
and phosphatidylserine in a high-pressure valve homogenizer. The effect
of bovine and caprine caseins in combination with phospholipids on
oxidation rate was monitored by measurement of thiobarbituric acid
reactive substances (TBARS) and lipid peroxides. Oxidation of 0.5%
phospholipid-stabilized fish oil-in-water emulsions were performed at
25°C for 48 h, in the dark, in the presence of 0—0.3% bovine and cap-
rine caseins and 0.1 mM Fe?". It was found that the emulsion stabilized
with phosphatidylserine showed the best oxidative stability in terms of
TBARS concentration and peroxide value. Formation of TBARS was
inhibited 32% by addition of 0.3% caprine casein (P < 0.05). Inhibition
of lipid oxidation by addition of 0.3% bovine casein was less effective,
decreasing the concentration of TBARS by 24% (P < 0.05). The com-
bination of casein and phosphatidylserine resulted in favorable structure
and thickness of the interfacial layer, thus preventing lipid oxidation
in the emulsion. These results indicated that the combination of casein
and phosphatidylserine can be utilized to enhance the oxidative stability
of emulsified fish oil.

Key Words: casein, phospholipid, fish oil

M102  Obtaining of casein fractions by preparative ion-
exchange chromatography on weak anion-exchangers. Andrij
Iukalo!, Orysya Tsisaryk*2, and Volodymyr Yukalo!, ! Ternopil

Ivan Puluj National Technical University, Ternopil, Ukraine, *Lviv
National University of Veterinary Medicine and Biotechnology, Lviv,
Ukraine.

The aim of study was to obtain the main casein fractions (og;-CN,
ag>-CN, B-CN, and «-CN) in preparative amounts using weak anion-
exchangers. Total casein was obtained using isoelectric precipitation
from fresh skim milk for fractionation. Fractional composition of total
casein and the homogeneity of its fractions at different stages of the
isolation were analyzed by electrophoresis on the vertical plates of
polyacrylamide gel. At this stage, an alkaline buffer system containing
25 mM tris, 27 mM dietylbarbiturate, 3 mM ethylenediaminetetraacetate,
and 4.5 M urea was used. Electrophoregrams were fixed and stained by
conventional methods. The concentration of protein was determined by
spectrophotometer (SF-46, A-280 nm). Previously installed absorbtion
coefficients for different fractions of casein (D 1% in 1 cm) were used:
10.0 — for ag;-CN; 10,1 — for 0g,-CN; 4,6 — for B-CN; 9,6 — for x-CN,
and 8,2 — for total casein. DEAE-cellulose (DEAE-52 “Serva”) and
toyopearl DEAE 650M (Toyo soda) were used as anion-exchangers.
Batch separation of total casein was performed in 0.02 M acetate buffer
(pH=6.5) in the presence of 3.3 M urea and 0.01 M 2-mercaptoethanol.
CaCl, was used as eluent. This salt is more effective than NaCl due to
the interaction with phosphoserine groups of caseins. For fractionation
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we used the following concentrations of CaCl,: 0.0 M (I fraction);
0.005 M (IT); 0.01 M (11I); 0.02 M (IV); 0.035 M (V); 0.05 M (VI).The
experiment was replicated 3 times. As a result, electrophoretic analysis
shows that k-casein is found in fraction I; II contains -casein; Il and IV
— aigy-casein; V — oig -casein with minor impurities of ag,-casein, and VI
contains only og;-casein. Obtained fractions were dialyzed, lyophilized
and weighed. The total yield of caseins was 71% using DEAE-cellulose
and 77% in the case of anion-exchangers toyopearl DEAE 650M (P <
0.05). Weak anion-exchangers are more effective than strong ones in
caseins preparative fractionation. It allowed us to obtain a separate group
of 0g,-caseins, which includes og,-, 0g3-, 0g4-, and age-caseins. These
fractions are characterized by the same sequence of amino acid residues
and are precursors of many original bioactive peptides.

Key Words: casein, fraction, ion-exchange chromatography

M103  Size distribution of casein micelles in raw skim milk
from individual cows as studied using cryo-TEM. Maneesha S.
Mohan* and Federico M. Harte, Food Science Department, Pennsyl-
vania State University, University Park, PA.

Casein micelles have a complex structure comprising of 4 caseins: og,
agy, B, and K caseins, assembling as many as 20,000 casein proteins.
Polydispersity is the degree of disparity or variation in size of particles.
Traditionally, casein micelles have been considered highly polydisperse
with relative polydispersity between 0.27 to 0.5 as reported by different
studies using dynamic light scattering techniques. A recent study has
defined casein micelles to be more monodisperse. Hence, we decided
to get a visual confirmation of the polydispersity of casein micelles
by studying the casein micelle size distribution in milk from 4 cows
by cryo-transmission electron microscopy (cryo-TEM). The raw milk
from 4 cows of first parity, mid lactation and low somatic cell count,
was skimmed by centrifugation (6414 x g for 20 min). The diluted skim
milk (10 pL in 500 pL of protein-free serum obtained by ultrafiltration
of skim milk using a 3-kDa filter) was subjected to cryo-TEM at 200k V.
The diameter of casein micelles was measured manually using ImageJ
software. The relative polydispersity (relative standard deviation of size
distribution) of casein micelles was a Gaussian distribution (x-axis =
number of micelles as a fraction of the total micelles measured, y-axis
= diameter of casein micelles) spanning between 10 to 341 nm (1545
micelles), 24 to 693 nm (1073 66 micelles), 11 to 514 nm (2621 micelles)
and 11 to 532 nm (1891 micelles) for milk from 4 cows, respectively.
The positively skewed distribution curve had a tapering tail of large
casein micelles of diameter greater than 350 nm. The maximum number
of casein micelles existed in the size range of 90 to 110 nm for milk
from all the 4 cows. The relative polydispersity ranged between 0.39
and 0.47 for casein micelles with mean diameters (D) between 112 to
134 nm for the milk from the 4 cows. The results indicate high level of
polydispersity in the casein micelles in milk of every cow. Hence it was
possible to effectively utilize cryo-TEM to elucidate the size distribution
of casein micelles and visually reconfirm the polydispersity of casein
micelles in bovine milk from individual cows.

Key Words: polydispersity, electron microscopy, Gaussian
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M104  Effect of casein micelle dissociation and casein modifi-
cation on plasmin-induced hydrolysis. Hemang Bhatt!?, Aurelie
Cucheval!, Christina Coker!, Hasmukh Patel*3, Alistair Carr?, and
Rod Bennett?, ! Fonterra Research and Development Centre, Palm-
erston North, New Zealand, *Institute of Food, Nutrition and Human
Health, Massey University, Palmerston North, New Zealand, *Dairy
Science Department, South Dakota State University, Brookings, SD.

Plasmin-induced hydrolysis of casein in milk can lead to many defects
including proteolysis, age gelation, and bitterness. We hypothesized that
the susceptibility of casein micelles to plasmin can be affected by its
micellar structure and modification of the lysine residues on caseins. Dif-
ferent levels of dissociation of the casein micelle structure were achieved
by calcium chelation using EDTA and by succinylation by attaching a
succinate group at the e-amino group of lysine residues, leading to the
formation of succinyl-lysine. The target sites for succinylation were
identified using liquid chromatography-tandem mass spectrometry.
Changes in the particle size and levels of casein micelle dissociation
in skim milk were determined using a Zetasizer and sodium dodecyl
sulfate PAGE, respectively. The subsequent plasmin hydrolysis was
monitored by quantifying the hydrolyzed product using reverse phase
high performance liquid chromatography. The EDTA-induced calcium
chelation and dissociation of the casein micelle increased plasmin-
induced hydrolysis. In contrast, succinylation had an inhibitory effect
on plasmin-induced hydrolysis. Calcium chelation and succinylation of
the skim milk resulted in dissociation of caseins from the casein micelle,
a decrease in turbidity, extensive unfolding, and expansion of the poly-
peptide chain; all of these changes collectively reduced steric hindrance
and made the protein more readily hydrolyzed by plasmin. However, the
formation of succinyl—lysine rendered p-casein unrecognizable to the
substrate-binding pocket of plasmin, resulting in a nonlinear decrease
in the hydrolysis because of the competitive effect of micelle dissocia-
tion. These results clearly indicate the importance of the casein micelle
structure and its susceptibility to plasmin action. They will be useful in
understanding and controlling the plasmin-induced hydrolysis of milk
proteins in food systems.

Key Words: plasmin, succinylation, liquid chromatography-tandem
mass spectrometry

M105 The role of lactose and whey proteins in plasmin resis-
tance of heat-treated milk. Hemang Bhatt'2, Aurelie Cucheval',
Christina Coker', Hasmukh Patel*3, Alistair Carr?, and Rod Bennett?,
!Fonterra Research and Development Centre, Palmerston North,
New Zealand, *Institute of Food, Nutrition and Human Health,
Massey University, Palmerston North, New Zealand, *Dairy Science
Department, South Dakota State University, Brookings, SD.

Sterilization and UHT treatment are commonly used to increase the
shelflife of milk and dairy beverages. However, the high heat resistance
of the plasmin system enables it to partially survive UHT treatment,
which could lead to defects in the texture (gelation, sedimentation) and
the taste (bitterness) of these products. The present study investigated
the effect of high heat treatment on plasmin-induced hydrolysis using
a sequential approach. A high-heat-treated (120°C/15 min) skim milk
had been found to have higher resistance to plasmin-induced hydroly-
sis, compared with a control skim milk. The effect of heat treatment
on the resistance of skim milk was studied with a sequential approach.
Different milk systems were prepared by removing whey protein and
then lactose from skim milk and reconstituting each milk separately, to
observe the effect of whey protein and lactose both individually and in
combination. The milk systems were heated at 120°C for different times
to achieve different levels of heat treatment. All treated milk systems
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were then hydrolyzed by adding plasmin and the reaction was monitored
using reverse-phase HPLC. The extents of whey protein denaturation,
dissociation of casein from the micelles and association of whey protein
with the micelles were monitored using sodium dodecyl sulfate-PAGE.
Particle size and levels of lactosylation were also measured. Plasmin-
induced hydrolysis was negatively affected by an increase in the heat
treatment. Both whey protein association with the casein micelles and
lactosylation decreased the availability of protein to plasmin. These
effects were compared and mechanisms for them have been proposed.
Whey-protein-free milk was the most resistant to plasmin, followed by
skim milk and lactose-free milk, suggesting that lactosylation plays a
more major role than whey protein association with the casein micelles
in making protein resistant to plasmin-induced hydrolysis.

Key Words: plasmin, lactosylation, sterilization

M106 Oxidative stability of an Iranian ghee (butter fat) versus
soybean oil during storage at different temperatures. Mahshid
Azizi*!, Maryam Enteshari?, and Mohammadreza Dolatkhahnejad?,
Islamic Azad University of Birjand, Chemical Engineering and Food
Industries Department, Tehran, Iran, >Department of Food Science
and Technology, Shahid Beheshti University of Medical Sciences,
Tehran,Iran, 3Islamic Azad University of Ayatollah Amoli, Food
Industries and Scientific Engineering Department, Tehran, Iran.

The oxidative stability of an Iranian ghee (butter fat) and soybean
oil, which were stored at 4 different storage temperatures (4, 25, 45,
and 60°C) and during one-month storage was investigated. Oxidation
changes were monitored every 2 weeks by analytical parameters includ-
ing acid value (AV), peroxide value (PV), p-anisidin value (p-AV),
thiobarbituric acid value (TBA) and oxidative stability index (OSI). In
addition, iodine value (IV) and fatty acids profile were determined to
elucidate intrinsic differences between ghee and soybean oil. The PV,
p-AV and TBA were gradually increased during storage time, while
the OSI decreased. The ghee in contrast to soybean oil, showed signifi-
cantly (P <0.05) lower amounts of PV, p-AV and TBA and higher OSI.
However higher amounts of AV were obtained for ghee samples at all
of mentioned storage temperatures which indicated higher free fatty
acids (FFA %) as a result of production procedure for this kind of fat.
Moreover, obtained data revealed that the effects of applied different
temperatures on the mentioned oxidation parameters were significant
during studied storage time (P < 0.05); additionally, at higher tempera-
tures (45 and 60°C) these effects were more intensive particularly for
the soybean oil samples. Results confirmed that ghee displayed better
oxidative stability behavior as evidenced by lower PV, p-AV and TBA
with higher values of OSI at accelerated storage conditions.

Key Words: oxidative stability, [ranian ghee, soybean oil

M107  Effect of hydrodynamic cavitation on acid gelation
properties of skim milk. Harsh Dahiya*!, Hasmukh A. Patel', and
Thom Huppertz'2, 'South Dakota State University, Brookings, SD,
2NIZO Food Research, Ede, the Netherlands.

Acid gelation is an important property of milk with relevance to yogurt
manufacturing. Hydrodynamic cavitation (HC) is an emerging technol-
ogy involving a process of vaporization, bubble generation followed
by bubble collapse in a flowing liquid brought about by a decrease in
pressure followed by a subsequent increase in pressure. In this study,
we compared the effects of HC with conventional heat treatments used
in dairy industry on acid gelation property of skim milk. Pasteurized
skim milk (3.5% protein and 9% total solids) was preheated to 50°C and
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then subjected to 2 sets of HC treatments, namely, HC at 20, 40, and
60 Hz at sufficiently high flow rate (950 L/h) to avoid any temperature
increase during HC (T1) and HC at 60 Hz at low flow rates (200 L/h)
to allow scale-free heating of skim milk increasing its temperature to
desired temperature up to 90°C (T2) using APV Cavitator (supplied
by SPX, Denmark) fitted with 4-row rotor in 6mm housing. A portion
of skim milk was also heated at 90°C for 10 min. Acid milk gels were
prepared from untreated (control), skim milk samples obtained from T1,
T2 as well as the skim milk samples conventionally heated to 90°C for
10 min using glucono-4-lactone to obtain final pH4.6 + 0.05 after 4h
incubation at 30°C. Rheological characteristics of acid gels were studied
using small amplitude oscillatory rheology (SAOR) at 1% strain and
0.1 Hz frequency. The soluble (serum) phases obtained by centrifuga-
tion of control, cavitated and heated milk samples at 25000g/1h were
characterized using sodium dodecyl sulfate PAGE (SDS-PAGE). It
was observed that the storage modulus (G') of acid gels prepared with
skim milk samples subjected to T1 was significantly lower (P < 0.05)
than those prepared with samples subjected to T2. Acid gels prepared
from the samples subjected to T2 with temperatures reaching 90°C
had highest final G', which was attributed to significant denaturation
of whey proteins in these samples. It was also observed that this value
of G' was similar to the one obtained from the conventional heating of
milk, suggesting that the cavitation treatment of milk do not adversely
affect the acid gelation property of the milk.

Key Words: acid gel, cavitation, rheology

M108 Molar mass of a crude extract of Streptococcus ther-
mophilus St-143 exopolysaccharide during fermentation of milk.
Som N. Khanal*! and John A. Lucey'?, Food Science Department,
University of Wisconsin-Madison, Madison, WI, *Wisconsin Center of
Dairy Research-Madison, Madison, W1I.

Some lactic acid bacteria produce high molecular weight polysaccha-
rides (EPS) during milk fermentation. It is unclear if there is any change
in the properties of EPS during the fermentation. The molar mass of
EPS was investigated during fermentation of milk with Streptococcus
thermophilus (St-143). We used crude extracts, instead of highly puri-
fied samples, to observe more native EPS systems. Reconstituted nonfat
milk samples were fermented by S. thermophilus at 40°C until pH 4.5.
Crude extracts of EPS were obtained at 4 different fermentation times
starting from 150 min (pH ~5.3) to 330 min (pH~4.5). Whey from
fermented milk was ultrafiltered using 100 kDa membrane to remove
soluble milk sugars and proteins. The UF retentate was centrifuged and
supernatant was further concentrated using single pass pressure UF cell
with 100 kDa membrane. The concentrated EPS solution was analyzed
for protein and sugar contents. Molar mass of EPS was estimated using
size exclusion chromatography-multi angle laser light scattering (SEC-
MALLS). Polysaccharide content of the EPS concentrates varied from
~0.3 to 0.4 mg/mL. Protein impurities in the EPS concentrate were high
when sampled at pH 5.3, and significantly decreased (P < 0.05) until
pH 4.5. Extracts separated using SEC gave an initial peak that appeared
to be mostly high M,, protein aggregates and a second peak that cor-
responded to EPS. The molar mass of EPS ranged from 1.57 x 10° to
2.86 x 10° g/mol. EPS sampled at pH 5.3 had significantly higher (P <
0.05) molar mass than samples obtained at pH 4.5. EPS samples also
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appeared to be monodisperse (i.e., M,,/M, = 1). The radius of gyration
of EPS was ~54 nm and was not significantly different between the
different pH samples. It appears that the properties of EPS may vary
during milk fermentation.

Key Words: exopolysaccharide, molar mass, ultrafiltration

M109 Formation of hydroxymethylfurfural and other cara-
melization products during extrusion of lactose blends. Catrin

E. Tyl, Elizabeth M. Reid, and Tonya C. Schoenfuss*, University of
Minnesota, St. Paul, MIN.

As part of our ongoing efforts to finding value-added uses for lactose,
we carried out reactive extrusion on blends of lactose, glucose, and
citric acid to polymerize lactose to indigestible carbohydrates. This
treatment can also induce the formation of color and hydroxymethyl-
furfural (HMF). The objective of this study was to investigate the effect
of formula and extrusion conditions on color and HMF formation. Data
analysis was carried out with ANOVA followed by Tukey’s HSD test.
Three citric acid (CA) concentrations (2, 4, and 6% w/w) were tested.
Glucose comprised 20% w/w and lactose made up the remainder. All
blends were extruded in duplicate at 2 feed rates: 15 and 30 kg/h.
Color was measured as Hunter L, a, and b values and absorption at 420
nm, indicative for yellow-brown pigments. Absorption was higher for
samples of all CA levels extruded at 15 kg/h and these extrudates also
had lower L and higher b values (i.e., samples were darker and more
yellow). Thus, the extent of caramelization increased when mixtures
spent more time in the extruder at the low feed rate. Higher CA levels
lead to more pigment formation at 15 kg/h, but not at 30 kg/h. Along
with other caramelization products, HMF is formed in sugars heated
with acids. HMF has shown toxicity in in vitro and animal studies.
Thus, reducing its formation through optimum processing conditions
and/or sample treatments is needed. HMF content was measured by
RP-HPLC/ UV. Increasing CA in the raw mix produced extrudates with
lower amounts of HMF. The lower feed rate resulted in significantly
higher levels of HMF. We evaluated sample treatments to remove HMF
using Amberlite (an ion exchanger) and activated charcoal. Filtration
over Amberlite lead to 27-57% less HMF. Preliminary results indicate
that charcoal treatment may further reduce HMF (>95%). However,
because it also lead to losses in oligo- and polysaccharide yields, further
optimization of this method is necessary.

Table 1 (Abstr. 109). Effect of formula (citric acid at 2, 4, and 6% wt/wt)
and feed rate (15 and 30 kg/h) on color and hydroxymethylfurfural (HMF)
formation

15 kg/h 30 kg/h

Item 2 4 6 2 4 6
Aso 0.554 0.654 0.934 0.194 0.195 0.200
L 83.84 83.59 80.99 87.41 88.50 89.17
b 27.23 30.01 35.03 14.83 15.21 15.79
HMF (mg/g) 120 091 0.73 0.71 055 0.2
HMF after 0.51 0.46 0.53 0.42 0.38 0.31

Amberlite

(mg/g)
Key Words: hydroxymethylfurfural, lactose, extrusion
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Forages and Pastures: Silages and forages in dairy production systems

M110  Cool season grass-legume mixtures in north-central
Florida. Erick R. S. Santos*!, José C. B. Dubeux Jr.!, Lynn E.
Sollenberger?, Marta M. Kohmann?, Stephanie Pope?, Hiran M. S.
Silva', and Ana C. C. Melo!, ! University of Florida—North Florida
Research and Education Center (NFREC), Marianna, FL, °Univer-
sity of Florida — Agronomy Department, Gainesville, FL.

Grass-legume mixtures may increase dry matter (DM) yield and forage
N concentration due to biological N, fixation. A study was conducted to
evaluate yield and botanical composition in different cool season grass-
legume mixtures in Gainesville, FL from 4 February to 14 May 2014
(4 harvests). Treatments were allocated in a split-plot arrangement in a
completely randomized block design with 4 replicates. Main plots were
formed by annual ryegrass (Lolium multiflorum Lam.) or a rye (Secale
cereal L.)-annual ryegrass mixture. The subplot was the combination
of cool-season legumes or presence/absence of N fertilizer in grass
monocultures, as follows: (1) hairy vetch (Vicia villosa ssp.), (2) crimson
clover (Trifolium incarnatum L.), (3) red clover (Trifolium pratense L.),
(4) ball clover (Trifolium nigrescens Viv.), (5) hairy vetch-red clover-
ball clover, (6) crimson clover-red clover-ball clover, (7) N-fertilized
grass (50 kg N-ha !-cut™"), and (8) unfertilized grass. Total DM yield
was greater for N-fertilized grass in the 2nd and 3rd harvests (660 and
1360 kg DM-ha™!). Mixtures containing subplot-Treatments 3 and 6
increased total DM yield in the 4th harvest (1250 and 1280 kg DM-ha™!,
respectively) and did not differ from N-fertilized grass in this harvest.
Legume DM yields were minimal in Harvests 1 and 2. In the 3rd and
4th harvests, the crimson clover-red clover-ball clover mixture had the
greatest legume DM yield (330 and 730 kg DM-ha™!), followed by
crimson clover (320 kg DM-ha!) in the 3rd harvest, and by red clover
(660 kg DM-ha™!) in the 4th harvest, whereas hairy vetch presented the
lowest productivity in both harvests (33 and 31 kg DM-ha™!). Dry matter
yield of annual ryegrass and rye-annual ryegrass did not differ among
harvests. Grass DM yield was greater for N-fertilized grass in the 2nd
and subsequent harvests (660, 1360, and 1220 kg DM-ha!). Red clover
and the crimson clover-red clover-ball clover mixture were not different
in DM yield than N-fertilized grass in the last harvest, while the other
mixtures did not differ from the unfertilized grass.

Key Words: annual ryegrass, rye, crimson clover

M111  Length of ensiling effects on fermentation characteris-
tics, DM recovery and aerobic stability of corn Shredlage. Luis C.
Solérzano*!, Luis L. Solérzano?, and Abner A. Rodriguez!, ! Univer-
sidad de Puerto Rico, Mayagiiez, PR, 2Lankin, Fi itchburg, WI.

The effect of length of ensiling (LOE) on fresh whole-plant corn Shred-
lage was evaluated after it was fermented for 0, 45, 90, or 180 d at a
temperature of 20 to 23°C using 3-L capacity PVC mini-silos fitted with
mechanics to vent gas. Mini-silos were filled with about 1.9 kg of the
crop at about 33% DM, >3.1% soluble carbohydrates (fresh matter).
Four mini-silos were opened at each LOE to determine fermentation
characteristics and DM recovery. Statistical analysis was performed
according to a completely randomized design with a 4 LOE. Aerobic
stability (AS) was determined by placing the ensiled material from each
mini-silo in Styrofoam containers placed inside a Styrofoam chamber.
Temperature was measured at 6-h intervals for 7 d. Statistical analysis
used a split-plot design with a 3 LOE by 29-timepoint factorial arrange-
ment using silo as the repetitive measurement. Significance (P < 0.05)
is denoted by ¢, Ensiling increased the % of lactic acid, from fresh
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(0.12%), to 45 d (5.26%), 90 d (6.32%), and 180 d (5.31%). A similar trend
occurred for acetic (0.07%) and propionic acid (<0.01?) from 0d to 45d
(0.51°, 0.16%), 90 d (0.72°, 0.19°) and 180 d (0.62%, 0.16). Low TVFA
at 0 d (0.19%), increased at 45 d (5.93%), 90 d (7.23%) and 180 d (6.09").
Butyric acid was <0.01 and not different among LOE. Recovery of DM
did not differ among LOE and averaged 91.33%. Starting pH at 0d was
highest (5.75%) compared with 45d (3.71°¢) and 90 d (3.64°), and both of
these were lower than pH at 180 d (3.87°). Ammonia-N (% of CP) has
an increasing trend from 0 d (0.65¢) to 45 d (2.54%) and 90 d (2.37),
which were lower than at 180 d (4.5%). Loss of AS occurred on 45 d by
36 h post-acrobic exposure (PAE), 90 d by 48 h PAE, and 180 d by 42
h. PAE. Ensiling resulted in increases of lactic, acetic, propionic acids
and TVFA, resulting in a lower pH. There were no differences in these
parameters after 45 d of ensiling. Ammonia-N increased due to ensiling
and was not different between 45 and 90 d, and increased after 180 d.
The shorter LOE resulted in lower AS. Shredlage continues to cure for
at least 180 d of fermentation.

Key Words: corn silage, fermentation, acrobic stability

M112  Fermentation of frozen whole-plant corn silage after
defrosting. Luiz F. Ferraretto*!, Gilson S. Dias Junior!?, John P.
Goeser'3, and Randy D. Shaver!, /University of Wisconsin, Madison,
WI, 2Universidade Federal de Lavras, Lavras, MG, Brazil, >Rock
River Laboratory Inc., Watertown, W1I.

Late harvest of whole-plant corn silage (WPCS) into late fall and winter
months during 2014/2015 raised concerns among central and northern
Wisconsin dairy farmers and their nutritionists about fermentation
of frozen WPCS. The objective of the present study was to evaluate
fermentation profile of defrosted WPCS after several months stored
frozen. An unfermented WPCS sample that had been obtained from
the University of Wisconsin—-Madison Agricultural Research Station
(Arlington, WI) on September 23, 2014, was immediately frozen and
stored at —20°C until January 26, 2015. Sample was defrosted, homog-
enized, and divided into 24 sub-samples of 250 g each. Sub-samples
were vacuum-sealed in plastic bags and randomly assigned to 8 treat-
ments so that each treatment had 3 replications. Treatments were 0,
0.5,1,2,3,7, 14, and 28 d fermentations. Bags were stored in the dark
at room temperature (approximately 20°C) until reaching the targeted
ensiling time. All samples were analyzed for DM, pH, organic acids and
ammonia-N (%DM). Data were analyzed using Proc Mixed of SAS with
the Fixed effect of ensiling time and the random effect of bag. Content
of DM did not differ (P = 0.31; 36.1% on average). Measurements of
pH were affected by ensiling time (P = 0.001) with a decline observed
after only 1 d (5.23) of fermentation and a gradual decrease until 28 d
(3.84). This is related to the gradual increase (P = 0.001) in lactate and
acetate concentrations from 1 (0.88% and 0.39%, respectively) to 14 d of
fermentation (5.48% and 1.22%, respectively). Total acid concentrations
follow the same pattern (P = 0.001). Propionate concentration did not
differ (P = 0.77) whereas butyrate was not detected. Concentration of
succinate increased (P = 0.001) after 1 d of fermentation, peaked on 3
d and decreased on 14 d. Ethanol concentration was greater (P =0.001)
for 2, 3,7, 14 and 28 d (0.32% on average) compared with 0, 0.5 and 1
d (0.03% on average). Ammonia-N increased (P =0.001) 3-fold from 0
to 28 d of fermentation (0.02% vs. 0.06%, respectively). These findings
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suggest that WPCS maintains fermentation capacity upon defrosting
even after frozen for a prolonged period in storage.

Key Words: corn silage, fermentation

M113  Length of ensiling effects on starch characteristics of
corn Shredlage. Luis C. Solérzano*!, Luis L. Solorzano?, Beatriz A.
Quintana!, and Abner A. Rodriguez', ' Universidad de Puerto Rico,
Mayagiiez, PR, *Lankin, Fitchburg, WI.

The effect of length of ensiling (LOE) on fresh whole-plant corn
Shredlage was evaluated after it was fermented for 0, 45 or 180 d at
a temperature of 20-23°C using 3 L capacity PVC mini-silos fitted
with mechanics to vent gas. Mini-silos were filled with about 1.9 kg
of the crop at about 33% DM, > 3.1% soluble carbohydrates (fresh
matter). Four mini-silos were opened at each LOE to determine starch
characteristics and in vitro starch digestibility (IVSd) during 2 in vitro
fermentation endpoints (FEP, 3 or 7 h.). Statistical analysis for nutritional
characteristics was performed using a completely randomized design
(CRD) for 3 LOE. Data for IVSd was analyzed using a CRD with a
3 LOE by 2 FEP factorial arrangement. Different superscripts denote
statistical significance (P < 0.05). The structure of the starch granule
was documented using a scanning electron microscope (SEM) at each
LOE. Ammonia-N (% of CP) and IVSd increased as LOE increased,
while sugar decreased (Table 1). There were no changes for starch
content across LOE. Increasing the FEP from 3 to 7 h. increased IVSd
from 72.4 to 84.1°%. The 2,000x micrograph at ensiling (0 d) shows
starch granules with a smooth surface and a spherical shape surrounded
by protein bodies. After 45 d of ensiling, the starch granules lost their
sphericity and some of the protein bodies start to break down into small
pieces (supported by increases in ammonia-N). After 180 d of ensiling,
starch agglutination may be observed as well as some pitting of the
starch granule due to hydrolytic enzyme activity. In summary, structural
changes in the starch-protein matrix and in the starch granule during
ensiling result in increased starch digestibility.

Table 1 (Abstr. 113). Effects of length of ensiling (0, 45, or 180 d) on nutrient
characteristics and starch digestibility of corn Shredlage

Length of ensiling, d

0 45 180

Item Mean SD Mean SD Mean SD

N 4 8 8

Ammonia-N, 0.65¢ 0.1 2.54P 0.04 4.5° 0.39
% of CP

Starch, % 342 2.39 30.4 1.58 32.2 1.84
of DM

Sugar, % 8.72 0.21 1.9 0.26 2.8¢ 0.22
of DM

In vitro starch ~ 65.4% 11.2 76.5% 10.8 84.1b 8.1

digestibility,
% of starch

Key Words: length of ensiling, corn silage, starch digestibility

M114 Relationship between corn silage processing score and
kernel fraction geometric mean particle size in whole-plant corn
silage. Gilson S. Dias Junior'-?, Luiz F. Ferraretto*!, Gustavo G. S.
Salvati', Lucas C. de Resende'2, Pat C. Hoffman', and Randy D.
Shaver!, 'University of Wisconsin, Madison, WI, *Universidade Fed-
eral de Lavras, Lavras, MG, Brazil.
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Greater kernel processing increases starch digestibility in whole-plant
corn silage (WPCS). Corn silage processing score (CSPS), the percent-
age of starch passing through a 4.75 mm sieve, is widely used to assess
degree of kernel breakage in WPCS. However, the geometric mean
particle size (GMPS) of the kernel fraction that passes the 4.75 mm sieve
has not been well described. Therefore, the objective of this study was to
evaluate the relationship between CSPS and GMPS of the kernel frac-
tion. Samples of WPCS (n = 80) from 3 field trials representing varied
theoretical lenght of cut settings and processor types and settings were
evaluated. Each sample was divided in 2 and then dried at 60°C for 48
h. The CSPS was determined in duplicate on one of the split samples,
while on the other split sample the kernel and stover fractions were
separated using a hydrodynamic separation procedure. After separa-
tion, the kernel fraction was re-dried at 60°C for 48 h in a forced-air
oven and dry sieved to determine GMPS (um) and surface area using 9
sieves with nominal square apertures of 9.5, 6.7, 4.75, 3.35, 2.36, 1.70,
1.18, 0.589 mm and pan. Regressions to determine linear and quadratic
relationships were performed using Proc Reg of SAS (SAS Institute,
2004). Linear relationships between CSPS and kernel fraction GMPS
(R?=0.11; P=0.01), surface area (R? = 0.06; P = 0.03) and proportion
passing through the 4.75 mm screen (R? = 0.34; P =0.001) were poor.
Strong quadratic relationships between proportion of kernel fraction
passing through the 4.75 mm screen and kernel fraction GMPS (R? =
0.70; P=0.001) and surface area (R?=0.56; P=0.001) were observed.
Corn silage processing score was poorly correlated with kernel fraction
GMPS and surface area. These findings suggest that hydrodynamic
separation and dry sieving of kernel fraction may provide better assess-
ment of kernel breakage in WPCS.

Key Words: mean particle size, corn silage, processing score

M115  The effects of different silo plastics on the fermentation,
aerobic stability, and dry matter recovery of corn silage. Michelle
Windle*, Vita Plus, Madsion, WI.

The objective of this experiment was to evaluate the efficacy of 4 differ-
ent silo plastics to mitigate silage surface spoilage. Bag silos (60 cm x 30
cm) were created by heat-sealing single layers of 4 different types of silo
plastics: black and white plastic (BW, KSI Supply Inc., Sheboygan Falls,
WI), Silostop oxygen barrier plastic (SS, Bruno Rimini Ltd., London,
United Kingdom), KSI oxygen barrier plastic (KSI), and Hitec oxygen
barrier plastic (HT, Shanghai Hitec Plastics Co. Ltd., Shanghai, China).
There were 5 silos per each types of plastic, yielding 20 experimental
silos. Approximately 2.75 kg of chopped whole plant corn (40.9% DM)
were placed in each silo, manually compressed and sealed. One sample
per plastic type was analyzed for oxygen transfer rate (OTR). Silages
were stored for 112 d at 15-21°C and data were analyzed using the Fit
Model procedure of JIMP. Means were compared using the Tukey’s
test. Relationships were evaluated between OTR and fermentation
parameters. The OTR for BW, KSI, SS and HT were 4039, 154, 23.2
and 8769 cc/m?/d, respectively. Dry matter, CP, soluble CP, NH;-N, and
water-soluble carbohydrates of corn silage were not affected by plastic
type (P > 0.05). Silages ensiled with HT had a lower DM recovery,
higher pH, less lactic and acetic acids, and less ethanol, as compared
with silages stored in BW, SS or KSI (P < 0.05). Aerobic stability was
lowest for silages ensiled within HT (8 h), intermediate for BW (37 h)
and greatest for KSI (76 h) and SS (67 h) (P < 0.05). Colony forming
units of yeasts for KSI, SS, BW and HT were 3.94, 4.56, 6.19, and 8.05,
respectively. Relationships between OTR and fermentation parameters
indicated that as OTR increased, corn silage was less stable, had a higher
pH, more yeasts, ethanol, and a lower lactic-to-acetic ratio (P < 0.05).

47



Results indicate that ensiling corn silage with differing “oxygen barrier”
plastics results in large differences in silage quality.

Key Words: spoilage, silo plastic, yeast

M116 Length of ensiling effects on nutritional characteristics
and in vitro NDF digestibility of corn Shredlage. Luis C. Solor-
zano*!, Luis L. Solérzano?, and Abner A. Rodriguez!, ' Universidad
de Puerto Rico, Mayagiiez, PR, °Lankin, Fitchburg, WI.

We evaluated the effect of length of ensiling (LOE) on fresh whole
plant corn shredlage (CS) that was fermented for 0, 45, 90, or 180 d at
a temperature of 20 to 23°C using 3-L capacity PVC mini-silos fitted
with mechanics to vent gas. Mini-silos were filled with approximately
1.9 kg of the crop at about 33% DM, >3.1% soluble carbohydrates
(fresh matter). Four mini-silos were opened at each LOE to determine
nutritional characteristics and in vitro NDF digestibility (NDFd) during
3 in vitro fermentation endpoints (FEP, 0, 30 or 120 h.) at a commercial
laboratory. Statistical analysis for nutritional characteristics was per-
formed using a completely randomized design (CRD) for 4 LOE. Data
for NDFd was analyzed using a CRD with a 4 LOE by 3 FEP factorial
arrangement. Significance (P < 0.05) is denoted by » ¢, There were no
LOE differences (P > 0.5) on the % content of ADF, NDF, lignin and
ash, which averaged, 24.19, 36.71, 1.76, and 3.96, respectively. There
were significant differences in the % content of DM, CP, ADF bound
protein (ADFBP), fat and cell wall protein (CWP). Increasing LOE led
to a decrease in the DM content from 0 d (36.68%), to 90 d (32.25%), and
180 d (32.51%), but did not differ from 45 d (34.04*). The content of CP
increased for LOE 90 d (8.78%) and 180 d (8.16*) compared with LOE
at 0 d (7.19°) or 45 d (7.32%). The amount of ADFBP was 0.52° at 0 d,
similar to ADFBP at 90 d (0.62°¢). The ADFBP content at 90 d did not
differ from 45 d (0.74*) and 180 d (0.67*°). Fat content increased at 90
d (3.40%) and 180 d (3.45%) compared with 0 d (1.95%) or 45 d (2.36%). At
0d (0.18°) CWP did not differ from 45 d (0.47°), or 180 d (0.28), but
all 3 did differ from 90 d (1.20%). Increasing the LOE led to an increase
in IVNDFd from 0 d (40.39%) and 45 d (34.91%) to 90 d (50.46P) or 180
d (60.83°). Ensiling leads to various nutritional changes over time,
which can affect ration balancing and on-farm ration preparation. This
calls for continuous silage nutritional monitoring over time to proper
balance rations and feed cows.

Key Words: corn silage, fiber digestibility, nutritional characteristics

M117  Ensiling practices of corn on California dairies. Jennifer
M. Heguy*! and Noelia Silva-del-Rio?, !University of California,
Ag & Natural Resources, Modesto, CA, 2 University of California,
VMTRC, Tulare, CA.

The aim of this study was to obtain information on current corn ensil-
ing practices in California’s San Joaquin Valley. In summer 2014, 20
dairies were visited to create a snapshot of ensiling practices. Produc-
ers answered a short survey, and observations at the silage structure
were made. Herd size ranged from 350 to 5250 cows (median = 1800).
Five consecutive truckloads of corn silage delivered to dairies were
sampled and composited for wet chemistry nutrient analysis (Table 1).
Descriptive statistics were conducted with PROC MEANS of SAS and
correlations were evaluated with PROC CORR of SAS. Structures were
primarily wedge piles (n = 16). Delivery rate varied; the 5 truckloads
of corn were delivered in as little as 8 min and in as many as 64 min.
Most dairies utilized one packing tractor (n = 12), with delivery rate
of the 5 loads ranging from 8 to 40 min. Fewer dairies used 2 packing
tractors (n = 7), with delivery rate ranging from 10 to 64 min, and one
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dairy utilized 3 packing tractors with a delivery rate of 22 min. Fourteen
custom harvesting companies were utilized on the 18 dairies that did
not harvest their own corn, with 4 of the companies harvesting on more
than one dairy. Corn silage processing score (CSPS) was analyzed; 9
samples were optimally processed (CSPS > 70%) and 11 samples were
adequately processed (CSPS between 50% and 70%). No samples were
inadequately processed. No correlation was found between DM and
starch content (r = 0.290, P = 0.214) or DM and CSPS (r = —0.001,
P =0.995). Harvesting parameters varied, but kernel processing was
a practice utilized on each dairy; CSPS showed that all samples were
either adequately or optimally processed.

Table 1 (Abstr. M117). Nutrient composition (% of DM unless otherwise
noted) of chopped corn (n = 20) taken at harvest in California’s San Joaquin
Valley

CSPS

DM,% CP ADF NDF Starch NFC Ash (%)

Average 359 7.7 244 410 302 436 54 707
Median 359 7.8 249 423 29.0 432 54 694
Minimum 31.2 6.2 202 352 233 366 42 507
Maximum  40.3 8.8 283 467 367 507 6.8 822
SD 2.5 0.6 2.1 2.8 3.6 3.1 0.7 9.8

Key Words: California, corn silage, corn silage processing score

M118 Investigation into the accuracy of a commercially
available activity meter for measuring grazing duration. Emer
Kennedy*, James Moloney, Donagh P. Berry, Michelle Liddane, and
Frank Buckley, Teagasc, Animal & Grassland Research and Innova-
tion Centre, Moorepark, Fermoy, Co. Cork, Ireland.

Grass intake is influenced by grazing duration. Current methods of
measuring grazing behavior are best suited to research environments.
Activity meters, used primarily for oestrus detection, are now incorpo-
rating behavioral measures. The hypothesis was that an activity meter
would provide similar information on grazing duration to that generated
by a behavior recorder. One hundred 24-h records were obtained from
grazing Holstein-Friesian cows between August 26 and September
30, 2014. Grazing time was recorded using IGER behavior recorders
(IGER), which were processed using the ‘Graze’ analysis software. All
cows were fitted with MooMonitor+ activity meters (MOO; Dairymas-
ter, Causeway, Co. Kerry). Total grazing time data from the MOO was
obtained from the Dairymaster database. Total 24-h grazing duration
determined by the IGER was linearly regressed on the MOO grazing
duration to determine the association between each method; no intercept
was fitted in the model. A fixed effects linear model was used to quantify
the association between parity, measurement day and IGER recorder
number on the IGER recorded grazing duration. Two-way interactions
between the MOO grazing duration and the main fixed effects were
considered in the model to determine if the association between the
MOO and IGER grazing duration differed by any of the main effects.
Mean 24-h grazing duration was 543 (£6.39 SEM) min for IGER and
540 (£5.9 SEM) min for MOO. A correlation of r = 0.72 existed between
the IGER and MOO grazing durations. The regression coefficient of
IGER grazing duration on MOO grazing duration was 1.003 (+0.008
standard error) which was not different from the expectation of unity
should the measured differences in grazing duration between the 2
devices be equivalent. Neither parity nor calendar day was associated
with the difference in grazing duration estimated by the 2 devices. The
regression coefficient of the IGER on the MOO grazing duration varied
from 0.87 to 1.1. The results from this study, albeit from a limited data
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set, indicate good concordance between 24-h grazing duration estimated
from the IGER and MOO recorders.

Key Words: grazing behavior, dairy cow, activity meter

M119 Forage quality of two different pasture systems incor-
porating warm and cool season forages for grazing organic dairy
cattle. Kathryn E. Ruh*!2, Bradley J. Heins!?, and Jim C. Paulson?,
West Central Research and Outreach Center, Morris, MN, 2Univer-
sity of Minnesota, St. Paul, MN, 3University of Minnesota Extension,
Rochester; MN.

Two pasture systems (cool and warm season grass species) with
enhanced in-field and landscape level species diversity were analyzed
for forage quality characteristics across the grazing season at the West
Central Outreach and Research Center organic dairy in Morris, Minne-
sota, for 2 years. System 1 was a diverse-mixture of cool season grasses
and legumes (perennial ryegrass, white clover, red clover, chicory,
orchardgrass, meadow bromegrass, alfalfa, meadow fescue). System 2
was a combination of perennial polycultures and annual-warm season
grasses (BMR sorghum-sudangrass and teff grass). Grazing of lactating
cows was initiated when forages were 2030 cm tall and strip size was
adjusted to leave 7 to 13 cm of refusals. Random samples of pasture
forage were sampled every other day when a group of cows moved to
anew paddock. Pasture clippings were randomly collected in a 0.76-m?
square of pasture. Forage samples were sent to Rock River Laboratory,
Inc., Watertown, WI and were analyzed with NIR spectrophotometry
for DM, CP, and total-tract NDF digestibility (TTNDFD). Data were
analyzed using the MIXED procedure of SAS. Independent variables
for analyses were the fixed effects of system [cool (1) or cool-warm
(2)], month (May to October), forage (grass pasture, turnips, BMR
sorghum-sudangrass or teff), year (2013 or 2014) and their interactions,
and date of harvest was a random variable. The DM averaged 20.7%
and 21.2% for systems 1 and 2, respectively (P = 0.75). The CP was
21.2% and 18.3% for systems 1 and 2, respectively (P < 0.05). The CP
for system 1 averaged 19.9% in 2013 and 22.5% in 2014 (P <0.01). The
CP for system 2 averaged 16.1% in 2013 and 20.4% in 2014 (P <0.01).
The TTNDFD averaged 69.9% and 53.1% for system 1 and system 2,
respectively (P < 0.01). The TTNDFD was 78.1% in 2013 and 61.7%
in 2014 for cool-season grasses, and 59.8% in 2013 and 46.4% in 2014
for warm season grasses (P < 0.0001). In summary, CP and TTNDFD
were greater in cool-season pasture systems; however, DM did not differ
between pasture systems. Yearly effects and weather may affect forage
quality in both pasture production systems.

Key Words: teff, organic, grazing

M120  Effect of starchy or fibrous carbohydrate supplementa-
tion of an herbage diet on ruminal fermentation and methane
output in continuous culture. Kathy J. Soder*!, Aimee N. Hafla',
Andre F. Brito?, Melissa D. Rubano', and Curtis J. Dell!, 7USDA-
ARS, Pasture Systems and Watershed Management Research Unit,
University Park, PA, 2 University of New Hampshire, Durham, NH.

A dual-flow continuous culture fermentor system was used to assess the
effect of supplementing 2 levels (5 or 10% of diet DM) of starchy (barley:
BAR) or fibrous (beet pulp: BP) carbohydrate (CHO) to an orchardgrass
diet on nutrient digestibility, VFA production, bacterial protein synthesis,
and methane output. Treatments were randomly assigned to fermen-
tors in a 4 x 4 Latin square design with a 2 x 2 factorial arrangement
using 7 d for diet adaptation and 3 d for sample collection. Treatments
included: 1) 57 g DM herbage + 3 g DM BAR; 2) 54 g DM herbage +

J. Anim. Sci. Vol. 93, Suppl. s3/J. Dairy Sci. Vol. 98, Suppl. 2

6 g DM BAR; 3) 57 g DM herbage + 3 g DM BP; 4) 54 g DM herbage
+ 6 g DM BP. Feeding and pH sampling occurred at 0730, 1030, 1400
and 1900 h. Gas samples for methane analysis were collected at 0725,
0900, 1000, 1355, 1530, and 1630 h. Effluent samples were analyzed
for OM, CP, NDF, nutrient digestibilities, estimation of bacterial protein
synthesis, ammonia-N and VFA. Data were analyzed using the MIXED
procedure of SAS with period and treatment as fixed effects and fer-
mentor as random. Orthogonal contrasts were tested for CHO type and
level. No significant interactions were detected. Apparent and true OM
digestibilities were not affected (P > 0.10) by CHO source (72.4 and
81.9%, respectively). True CP digestibility was greater (P < 0.05) for
BP (75.3%) than BAR (52.5%) diets. Apparent NDF digestibility was
lower (P < 0.05) for BP (79.5%) than BAR (85.1%) diets. Barley diets
produced lower (P < 0.05) molar proportions of acetate (43.5 vs. 49.4
mol/100 mol, respectively), lower concentrations of total VFA (67.2 vs.
72.2 mmol/L, respectively) and tended (P = 0.08) to have greater mean
pH (6.75 vs. 6.72) compared with BP diets. Methane production was
not affected (P> 0.10) by CHO source. The 10% supplement produced
greater (P < 0.05) concentrations of methane (35 vs. 27 mmol/d) and
tended (P = 0.07) to increase apparent DM digestibility. Diet had no
effect on bacterial efficiency or ammonia-N. Supplementation of an
herbage-based diet with BP improved CP digestibility compared with
barley but did not affect OM digestibility, methane production, or
microbial efficiency.

Key Words: barley, beet pulp, ruminal fermentation

M121  Heifer growth performance from fall-oat pastures.
Wayne K. Coblentz*!, Geoff E. Brink?, Nancy M. Esser?, Jason S.
Cavadini’, and Patrick C. Hoffman®*, 'US Dairy Forage Research
Center, Marshfield, W1, °US Dairy Forage Research Center, Madison,
WI, 3University of Wisconsin, Marshfield, WI, *University of Wiscon-
sin, Madison, WI.

Fall-grown oat has shown promise as an emergency fall forage option, or
to extend the grazing season in Wisconsin. Our objectives for this project
were: (1) to assess the pasture productivity and forage characteristics
of 2 fall-grown oat cultivars (Ogle and ForagePlus; OG and FP, respec-
tively) using grazing initiation dates timed to late-September (EARLY)
or mid-October (LATE); and (2) to evaluate growth performance by
heifers grazing these oat forages compared with performance of heif-
ers reared under controlled conditions with traditional confinement
management (CONTROL). A total of 160 gravid Holstein heifers (80
heifers/yr) were stratified by weight, and assigned to 10 research groups
(8 heifers/group). Initial BW was 509 +40.5 kg in 2013 and 517 £ 30.2
kg in 2014. Heifer-groups were maintained as units, and assigned to
specific pastures arranged as a 2 x 2 factorial of oat cultivars and graz-
ing initiation dates. Grazing heifer groups were allowed to strip-graze
oat pastures for 6 h daily before returning to the barn, where they were
offered a forage-based basal TMR. During both years, oat forage mass
increased until early-November before declining in response to freez-
ing weather conditions, exhibiting linear (P < 0.01) and quadratic (P <
0.01) effects of calendar date, regardless of oat cultivar. For 2013 and
2014, the respective maximum forage mass was 5329 and 4501 kg/ha
for FP, and 5046 and 5111 kg/ha for OG. ForagePlus oat did not reach
the boot stage of growth during either year; in contrast, OG matured
more rapidly, and reached a late-heading stage during 2013, but only
the early-boot stage in 2014. For 2013, ADG for CONTROL did not
differ from grazing heifer groups (overall mean=0.63 kg/d; P=0.619);
however, ADG from FP was greater than OG (0.68 vs. 0.57 kg/d; P =
0.02), and greater from EARLY than LATE (0.82 vs. 0.43 kg/d; P<0.01).
During 2014, ADG from CONTROL exceeded grazing heifer groups
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(0.81 vs. 0.57 kg/d; P=0.01), and ADG from EARLY again exceeded
LATE (0.70 vs. 0.44 kg/d; P <0.01). These results suggest that delaying
grazing until mid-October to allow more oat forage to accumulate will
consistently suppress heifer growth performance.

Key Words: heifer, grazing, oat

M122  Fertilization of fall-grown oat with dairy slurry or urea.
Wayne Coblentz*!, William Jokela!, and Jason Cavadini?, ‘US Dairy
Forage Research Center, Marshfield, WI, 2University of Wisconsin,
Marshfield, WI.

Oat has shown promise as a fall-forage option for dairy producers in
Wisconsin. Our objectives were to assess the effects of summer applica-
tions of urea fertilizer or dairy slurry on the DM yield, N uptake, and
apparent N recovery from fall-grown oat forages. ‘ForagePlus’ oat was
established in early-August of 2013 and 2014, and fertilized with 0, 20,
40, 60, 80, or 100 kg N/ha as urea (46—0-0), or dairy slurry applied at
rates 0f 43,250 (LM) or 86,500 L/ha (HM). All plots were harvested in
early-November of each year. Yields of DM increased in response to
fertilization with urea, exhibiting linear (P < 0.01) and quadratic (P =
0.03) effects of fertilization rate. The 2-yr mean DM yield at the 100
kg N/ha fertilization rate was 3968 kg DM/ha, which was nearly twice
that of the unfertilized (0 kg N/ha) check plots (2105 kg DM/ha). Yields
of DM from LM and HM plots differed from unfertilized check plots
(3164 vs. 2105 kg DM/ha; P < 0.01), but did not differ from each other
(3029 vs. 3298 kg DM/ha; P = 0.15). Collectively, total N uptake from
plots fertilized with urea differed from unfertilized check plots (89 vs.
44 kg N/ha; P < 0.01), and also increased linearly (P < 0.01) with N
fertilization rate from 44 kg N/ha for the unfertilized checks to 110 kg
N/ha at the greatest urea fertilization rate. Uptake of N for plots receiv-
ing dairy slurry also differed from unfertilized check plots (77 vs. 44
kg N/ha; P <0.01), but the HM and LM application rates only tended
to differ (82 vs. 71 kg N/ha; P =0.06). The apparent N recoveries from
plots receiving urea differed from those receiving dairy slurry (83.0 vs.
23.1%; P < 0.01); however, apparent N recoveries for plots fertilized
with urea only tended (P = 0.10) to decrease with N fertilization rate
(range = 101.2 to 67.8%), and apparent N recoveries for LM and HM
plots did not differ (27.2 vs. 19.0%; P = 0.65). When expressed as a
percentage of the NH,-N applied within dairy slurry, apparent N recov-
eries for LM and HM accounted for approximately half of the NH,;-N
applied, but there was no statistical difference between slurry rates (66.7
vs. 46.9%; P =0.22). Overall, fall-grown oat exhibited excellent ability
to recover readily available fertilizer and manure N during a short fall
growing season.

Key Words: apparent N recovery, fall-grown oat, N uptake

M123  Effect of different ruminal incubation orders on in situ
degradability of maize silage and alfalfa haylage in lactating
dairy cows. Shuangzhao Dong*, Yang Zou, Yun Du, Yajing Wang,
Shengli Li, and Zhijun Cao, State Key Laboratory of Animal Nutri-
tion, College of Animal Science and Technology, China Agricultural
University, Beijing, China.

A study using 4 ruminally cannulated Holstein cows was conducted
to evaluate the degradability of maize silage and alfalfa haylage by
different ruminal incubation orders. Maize silage and alfalfa haylage
samples were dried and ground to pass through a 2.5-mm screen. All
nylon bags containing feed samples for each cow were either placed
in rumen simultaneously (OI) or removed from rumen simultane-
ously (OII). Samples were incubated in the rumen for 2, 6, 12, 24, 36,
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48, and 72 h. For maize silage, OI had higher neutral detergent fiber
(NDF) and acid detergent fiber (ADF) degradability at 6 h and 12 h (P
< 0.05) compared with OII. Contrarily, slowly degraded fraction (b)
of OI was significantly lower than that of OII (P < 0.05). For alfalfa
haylage, different ruminal incubation orders had significant effect (P <
0.05) on the NDF degradability at 6 h and 12 h, constant rate of slowly
NDF degraded fraction (Ky), and rapidly ADF degraded fraction (a)
(Table 1). Overall, the effects of different ruminal incubation orders
concentrated during first 12 h of incubation period, but did not affect
ruminally degradable part.

Table 1 (Abstr. 123). Degradability and degradation variations of NDF and
ADF of maize silage and alfalfa haylage incubated in situ in different ruminal
incubation orders!

Maize silage Alfalfa haylage

Item Ol oIl t  P-value Ol oI t  P-value

NDF
2h 7.14 559 0.98 0.39 370 559 -053 0.19
6h 1412 623>  4.01 0.01 11.62°>  7.75  0.20 <0.01
12h 17.92¢ 838> 4.03 0.01 21.31* 15.76"* 0.10 0.05
a 1.84 —-1.33 225 007 -052 096 -1.19 028
b 59.91° 81.87*° —4.16 0.01 38.20 51.02 -1.34 027
Ky 314  1.86 2.76 0.07 6.70* 3.70> 2.58 0.04
RDNDF 31.10 29.33 1.20 0.31 2540 2539 0.01 0.99

ADF
2h 4.02 418 -0.12 0091 0.61 263 -136 025
6h 7.15%  3.65° 249 0.05 773 4.74 0.65 0.15
12h 14.14¢ 734> 277 0.03 17.60 13.03 1.71  0.14
a -1.49 -3.30 1.05 034 —5.04* —1.94> —3.65 0.02
b 6525 81.54* —3.15 0.03 42.35 4443 -123 0.27
Ky 2.84  2.00 2.00 0.14 621 4.17 1.82  0.13
RDADF 28.85 28.45 028 0.79 22.84 23.09 -0.16 0.88

abMeans with different superscript letters with the same row represent a signifi-
cant difference between treatments (P < 0.05).

101 = placed simultaneously, OII = removed simultaneously, t = t-test, a = sol-
uble fraction, b = slowly degradable fraction, Kd = rate of slowly degradability
fraction, RDNDF/RDADF = ruminally degradable NDF/ADF.

Key Words: in situ incubation order, degradability, lactating cow

M124  Productive performance and morphological composi-
tion of two genotypes of Brachiaria grazed by dairy calves in
Mexico’s Central Highlands. Francisca Avilés Nova*!, Sandra

A. Vencez Gonzilez!, Octavio A. Castelan Ortega?, José M. Castro
Salas?, and Luis M. Rios Garcia', /Centro Universitario UAEM-
Temascaltepec, Temascaltepec, Estado de México, México, *Facultad
de Medicina Veterinaria y Zootecnia de la UAEM, Toluca, Estado

de México, México, 3Unidad Académica de Ciencias Agropecuarias
v Ambientales. Universidad Autonoma de Guerrero, Iguala de la
Independencia, Estado de Guerrero, México.

The objective of this study was to evaluate the production and mor-
phological characteristics of Insurgente (Brachiaria brizantha), and
Mulato II (hybrid Brachiaria) forages, when grazed by dairy calves
during the rainy season in Mexico’s Central Highlands. The variables
net herbage accumulation (NHA), leaf proportion and appearance of
stems was evaluated in 3 periods consisting of 21 d each, between July
and September 2014. The pasture used was composed of 16 plots (15 m
x 4 m), with 4 plots per species and were fertilized with vermicompost
(10 t-ha™!). The pasture was grazed continually by 4 dairy calves, aged
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12 + 4 mo, weight of 250 + 35 kg. Sixteen exclusion cages (1Im x 1m)
and a metal quadrant measuring 0.16 m” (0.40 m x 0.40 m) were used.
Leaf proportion was measured for each period, with a 100 g sample
taken randomly from each plot. In the appearance of stems was identi-
fied the number of plants for each plot by m2, and selected a single
plant randomly. At the beginning of each period the initial population
of stems was measured for each plant, and marked with a plastic yellow
ring. Then, new stems were counted every 15 d and marked with a ring
of another color. The design was based on plots divided at random,
with larger plots (species) and smaller plots (time periods). A variance
analysis was conducted, using MINITAB, and measurements were
compared using the Tukey’s test (P < 0.05). Significant differences (P
<0.015) in the NHA were noted in the Insurgente and Mulato II species
and in the interaction (P < 0.001). Higher NHA was found in Mulato
11 forage (10,584 kg DM-ha™!). In both species the highest NHA was
found in P2 and P3 2,662 and 3,858 kg DM-ha!, respectively (P <
0.05). Also, 11% more leaf appearance was found in Mulato II. The
greatest appearance of stems was found in Mulato II forage (240 stems/
m?; P<0.001). Insurgente and Mulato IT demonstrated different growth
behaviors under continuous grazing during the rainy season. Mulato II
showed better performance, had higher net herbage accumulation, leaf
proportion and appearance of stems.

Key Words: Brachiaria, pasture

M125  Effect of processing methods on in situ degradability
of maize silage and alfalfa haylage in lactating dairy cows. Yang
Zou*, Shuangzhao Dong, Yun Du, Yajing Wang, Shengli Li, and
Zhijun Cao, State Key Laboratory of Animal Nutrition, College of
Animal Science and Technology, China Agricultural University,
Beijing, China.

A study using 4 ruminally cannulated Holstein cows was conducted to
evaluate the degradability of maize silage and alfalfa haylage prepared by
different processing methods. Maize silage (20-mm length) and alfalfa
haylage (40-mm length) were either wet (MSW; AHW) or air-dried
(MSD; AHD). Air-dried silage and haylage were also ground to pass
through a 2.5-mm screen (MSG; AHG). Samples were incubated in the
rumen for 2, 6, 12, 24, 36, 48, and 72 h. Cows were fed ad libitum with
free access to water. Treatment MSW had a lower acid detergent fiber
(ADF) degradability at 2 h (P < 0.05) compared with air-dried samples
(MSD and MSG). Processing methods had significant effects (P <0.05)
on NDF degradability at 72 h, ADF degradability at 36, 48, and 72 h,
and ruminal degradable ADF. All of the highest values were observed
in AHG treatment (Table 1). Based on this study, processing methods of
drying and grinding should be taken into consideration when evaluating
nutritive values of forages.

Contd.
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Table 1 (Abstr. M125). Degradabilities of NDF and ADF in differently pro-
cessed maize silage and alfalfa haylage incubated in situ!

Maize silage Alfalfa haylage

Item MSW MSD MSG P-value AHW AHD AHG P-value
NDF

2h 13.72 16.68 1448 031 2462 2776 27.81 0.30
36 h 40.96 4191 3991 094 50.79 46.23 51.89 0.27
48 h 4340 42.69 40.80 0.80 51.08 52.75 5596 0.18
72h 48.58 5520 4731 028 53.68° 56.54% 5942 (.03
RDNDF 31.16 34.18 29.81 039 4196 4282 4457 0.31
ADF

2h 12.16° 14.58"% 16.17*° 0.09 20.61 21.50 2391 0.54
36 h 41.54 4139 51.57 022 41.71® 39.26" 46.68* 0.04
48 h 4454 4521 4330 0.97 46.19° 47.66* 53.10° 0.03
72 h 50.06 5443 5095 0.68 49.20° 51.75> 57.05* <0.01
RDADF 3141 33.14 33.04 0.85 35.75" 36.62° 40.04* 0.04

abMeans with different superscript letters with the same row represent a signifi-
cant difference between treatments (P < 0.05).

'MSW = wet maize silage, MSD = air-dried maize silage, MSG = air-dried
ground maize silage, AHW = wet alfalfa haylage, AHD = air-dried alfalfa hay-
lage, AHG = air-dried ground alfalfa haylage, RDNDF = ruminally degradable
NDEF, RDADF = ruminally degradable ADF.

Key Words: processing method, degradability, lactating cow

M126  Effectiveness of plastic underlays with or without
oxygen barrier properties in maintaining corn silage quality.
Peter H. Robinson*!, Nadia Swanepoel!, and Jim Ralles?, ‘Depart-
ment of Animal Science, University of California, Davis, CA, 2A4RI,
Belmont, CA.

Use of only a single layer of plastic to cover silage piles can lead to
substantial surface spoilage of silage (i.e., increased pH and temperature,
discoloration, molding). The extent of spoilage losses can be curtailed if
a thin plastic underlay film is utilized under the outer white/black plastic
cover. Our objective was to determine if a clear plastic polyethylene
film (Poly) has an impact on the nutritional quality of the outer 50 cm
layer of corn silage vs. an oxygen barrier (OB) film when used as an
underlay. Two wedge type corn silage piles with east/west, and 2 with
north/south, orientation were constructed in fall 2014. Each pile was
alternately covered with a clear, pliable polyethylene film of 1.6 mil
HiTec Underlay (ARI, Belmont, CA) or an OB plastic film of 1.8 mil
from Industria Plastica, Mongralese, Italy (trade name ‘Silostop’) with
a 1.8 m overlap between sections and then covered with a conventional
plastic cover. After 90 d, all piles were sampled to a 50 cm depth with
a silage probe, divided into 2 samples of 25 cm (i.e., 0-25, 25-50 cm
depth) each at 4 sample points in each of the 4 sections. Temperatures and
pH were determined at core extraction. Each core sample was preserved
individually (n = 32) for mold and yeast counts and part was pooled by
section location (upper vs. lower; n = 16) and analyzed for volatile fatty
acids, lactic acid and ethanol. There were no differences between the
silages under the Poly and OB films in temperature (24.7 vs. 24.2 for N/S
and 23.1 vs. 22.4°C for E/W piles), pH (3.79 vs. 3.84 for N/S and 3.77
vs. 3.84 for E/W piles) or mold and yeast counts, which were all below
0.5 million cfu/g. Volatile fatty acids were similar between treatments,
with lactic, acetic and propionic acid averaging 2.93 and 3.57, 1.73 and
1.93,0.38 and 0.24% DM for N/S and E/W piles respectively, with none
being statistically different. Butyric acid occurred at a very low level,
0.05% DM, and ethanol was 0.53% DM, with no differences. Overall,
it was judged that there were no differences in the silage quality of the
outer 50 cm layer of corn silage after ~90 d of ensiling when covered
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with a clear polyethylene film vs. an oxygen barrier film under the outer
black/white plastic cover.

Key Words: volatile fatty acids, silage quality

M127  Defining and measuring losses (shrink) from well-
managed corn silage silos, and identifying stages in silo life where
losses occur. Peter H. Robinson*!, Nadia Swanepoel', Jennifer
Heguy?, and Deanne Meyer', 'Department of Animal Science, Uni-
versity of California, Davis, CA *UCCE Stanislaus, San Joaquin &
Merced Counties, University of California, Davis, CA.

Silage shrink (weight lost between ensiling and feedout) represent loss
of nutrients to dairy producers, and the potential to degrade air quality
if that loss is as volatile carbon compounds, or degrade water quality
due to weepage to surface water and seepage to subsurface aquifers.
No research has documented silage shrink in large commercial silage
structures (silos) common in the SW US. ‘Shrink’ can be expressed as
loss of wet weight (WW), oven dry weight (0DM) and oDM corrected
for volatiles lost in the oven (vcoDM). Shrink losses, and the phase of
the process where losses occurred, were measured using 7 corn silage
silos (2 rollover, 1 bunker, 4 wedge) from the 2013 crop year on 4 dairy
farms in 2 San Joaquin Valley areas, all covered within 48 h with an
oxygen barrier inner film and black/white outer plastic weighted with
tire chains. Total WW, oDM and vcoDM losses (not including wastage)
calculated from weights of fresh chop delivered to the silo and silage
placed in a feed mixer (n = 7) were 9.0 £ 1.69, 6.8 £ 1.82 and 2.8 £+
2.08%, suggesting that much of the WW shrink was water and much of
the oDM shrink was volatiles driven off during oven drying. The largest
part of shrink occurred in the silage mass (measured using in/out weights
0f'9—15 buried bags in each of 4 silos) before face exposure (WW, oDW
and vcoDW losses from the mass were 3.9 +£2.40, 7.2 + 1.12 and 3.5
+1.27% respectively), with losses from the exposed face (measured as
loss in core weight between freshly exposed faces and ~21 h exposed
faces from 4 cores of 50 cm depth on 2 occasions in each silo), as well as
between face removal and the mixer (measured between compositional
changes between freshly exposed faces and silage placed in the mixer
on 2 occasions in 4 silos), being negligible. Silo bulk density, face man-
agement, rate of face use and face orientation had no obvious effects on
shrink. Real shrink losses (i.e., vecoDM) of well managed corn silages
piles are much lower than has been generally assumed, the exposed
face is a very small portion of those losses, and many of the proposed
mitigations may not be effective in reducing shrink, possibly because
it is quantitatively so small in large well managed silos.

Key Words: volatile compound, air quality
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M128  Effects of sealing time post-filling and sealing material
on fermentation, nutritional quality, and organic matter loss

of whole-plant corn ensiled in a drive-over pile. Katie Nutcher!,
Estela Uriarte?, Keith K. Bolsen*2, Ron Kuber?, and Connie Kuber?,
!California Polytechnic State University, San Luis Obispo, CA,
’Kansas State University, Manhattan, KS, 3Connor Agriscience,
Clovis, CA.

Sealing time, immediate and 24-h delay, and sealing material, standard
plastic (std.) and oxygen barrier (OB) film, was compared using whole-
plant corn. The crop was harvested on August 21 and 22, 2013 in the
2-thirds milk line stage, contained 32% DM, and was inoculated at the
forage harvester. The forage was ensiled in a drive-over pile, which
was 18 m wide x 60 m long x 1.8 m apex height with an east to west
orientation. One-half of the forage was harvested the first day, packed
with a payloader, and not sealed. On the second day, the remainder of
the corn was harvested and packed with a payloader. One-half of each
day’s forage surface was sealed with a sheet of std. plastic, and the other
half sealed with a sheet of OB film, which was protected from UV light
with a sheet of std. plastic. The sealing materials were removed from the
south half of the pile after 90 d. Samples were collected at 0 to 15, 15 to
30, and 30 to 45 cm depths from the surface at 3 north to south locations,
which were equal distance from the east and west boundaries of each of
the 4 sealing treatments. The results are presented for the mean of the 3
sampling depths. The immediate sealed silages had a lower (P < 0.05)
pH value than the delay sealed silages. The silage that was delay sealed
with std. plastic had higher (P < 0.05) ash and NDF contents and lower
(P <0.05) NDF digestibility than the silage that was delay sealed with
OB film and the silages that were sealed immediately with std. plastic or
OB film. The OB film was more effective than std. plastic in preventing
the entry of oxygen into the surface of the corn silage during the 90-d
storage period. Delay sealing increased OM loss in the original top 0 to
45 cm of corn silage by 27.2% compared with immediate sealing (15.64
vs. 12.30%). However, delay sealing with OB film decreased OM loss
in the original top 0 to 45 cm of corn silage by 20.6% compared with
immediate sealing with std. plastic (12.33 vs. 15.54%)).

Key Words: silage, sealing, delay
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M129  Transcriptome profiling of pituitary gland from pre-
and post-pubertal beef heifers. Robmay Garcia*, Dianelys Gonza-
lez-Pena, Bruce R. Southey, and Sandra L. Rodriguez-Zas, University
of lllinois at Urbana Champaign, Urbana, IL.

Onset of puberty is a key component of animal production and repro-
ductive efficiency. The pituitary gland plays a major role in repro-
ductive readiness. A comprehensive understanding of the associated
transcriptome changes during peripuberty will aid in the development
of treatments and management practices to improve reproductive
performance. The objective of this study was to gain understanding
of the transcriptome associated with changes pre- and post-puberty.
The transcriptome of pituitary tissue from 4 pre-pubertal beef heifers
was compared with that of 4 different post-pubertal beef heifers using
individual RNA-seq libraries. Single-end reads were mapped to the Bos
taurus reference genome (Btau 4.6.1) using Tophat v2.0.12. In total,
10,489 isoform transcripts pertaining to 10,234 genes were identified and
1,162 isoform transcripts pertaining to 1,149 genes were differentially
expressed between post-puberty and pre-puberty pituitary tissue (False
Discovery Rate-adjusted P-value <0.05) using Cufflinks v2.2.1. Among
the most relevant and significant (false discovery rate adjusted P-value
<0.03) genes associated with reproductive maturation were leptin recep-
tor (LEPR) and vasoactive intestinal peptide (VIP), and endothelin 1
(EDNI). Increments in leptin receptors encoded by LEPR are associated
with gonad maturation, the advent of reproductive maturity and fertility.
VIP encodes the VIP neuropeptide that among other roles, participates
in ovarian development and stimulation of prolactin release under the
influence of estrogen. EDNI encodes the EDN1 neuropeptide that is
involved in mechanisms controlling the gonadotropins and prolactin
secretion, also inhibiting synthesis of progesterone and premature
luteinization of granulosa cells. Functional analysis of the differentially
expressed genes using DAVID identified 4 enriched functional category
clusters (enrichment score >2): blood vessels and vasculature develop-
ment, collagen fibrin and extracellular organization, carbohydrate and
hyaluronic acid binding, and transforming growth factor B receptor
signaling pathway. These categories confirm a wide range of changes
associated with beef heifers transitioning from pre- to post-puberty and
suggest potential pharmacological targets.

Key Words: transcriptome, puberty, pituitary

M130  Prepartum supplementation of niacin increases colostral
immunoglobulin G content in dairy cows. Kayla M. Aragona*,
Colleen E. Chapman, André B.D. Pereira, and Peter S. Erickson,
University of New Hampshire, Durham, NH.

In the US, 60% of colostrum fails to meet the minimum standard of
50g/L of immunoglobulin G (IgG). High quality colostrum is essential
for the survival and future production of dairy heifers. Previous studies
have shown that niacin (N) may increase vasodilation and in dairy cows,
prepartum N supplementation may increase blood flow and potentially
Ig flow, to the mammary gland. The objective of this study was to
determine if feeding 48g/d of supplemental N to prepartum dairy cows
effects colostrum quality. The experiment used 26 multiparous Holstein
cows housed in a tie-stall barn. Cows were blocked by expected calv-
ing date and randomly assigned to 1 of 2 treatments 4wk prepartum:
(1) 48g/d N (Lonza) or (2) 0g/d N (C), both with 52g/d of corn meal as
a carrier. Total mixed ration amounts fed and refused were measured
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daily at 0800h to determine dry matter intake (DMI). Within 90min of
parturition, colostrum was collected and weighed. IgG concentration was
analyzed using a radial immunodiffusion (RID) assay (Triple J Farms).
Calves were removed from their dams immediately and weighed. Calves
received 3 bags of a lacteal based colostrum replacer (180g IgG, Sas-
katoon Colostrum Co.), fed within 2 h of birth. Blood samples were
collected from calves via jugular vein at 0 and 24 h of age and analyzed
for IgG concentration and apparent efficiency of absorption (AEA).
No differences were observed for DMI [15.7 kg/d (C), 14.3 kg/d (N);
P =0.13], IgG yield [748.87 g (C), 773.67 g (N); P = 0.83], colostrum
yield [10.64 L (C), 9.45 L (N); P=0.19], fat % [5.5% (C), 4.72% (N);
P = 0.45] and solids nonfat % [23.9% (C), 22.9% (N); P = 0.7]. No
differences were observed for 24-h calf serum IgG concentration [15.9
g/L (C), 15.5 g/L (N); P=0.8] or AEA [32.46% (C), 30.92% (N); P =
0.5]. Niacin tended to increase colostrum protein percent (14.6% (C),
17.9% (N); P=0.09). Niacin increased IgG concentration in colostrum
from 73.8 g/L (C) to 86.8 g/ (N) (P < 0.05). These results indicate
that supplementing N (48 g/d) during the prepartum period improves
colostrum quality.

Key Words: niacin, IgG, colostrum

M131 Innate immune cells may be involved in bovine mam-
mary development. Kirsten. L. Beaudry*!, Cathy. L. Parsons',
Adam. J. Geiger!, Steven. E. Ellis?, and Robert M. Akers', 'Depart-
ment of Dairy Science, Virginia Polytechnic Institute and State
University, Blacksburg, VA, *Department of Animal and Veterinary
Sciences, Clemson University, Clemson, SC.

Bovine mammary development begins before puberty with the elonga-
tion and branching of ducts and stromal remodeling. This process is
highly regulated, and in mice impacted by the presence of innate immune
cells which cluster near developing ductal structures. For the first time,
we studied the presence, location and changes in numbers of eosinophils,
mast cells and macrophages in prepubertal bovine mammary tissue.
Chemical stains and immunofluorescence were used to identify the 3
cell types in formalin fixed, paraffin embedded mammary tissue from
prepubertal female calves in archived sets. The first set (ONT) included
samples (n =4 per week) from birth to 6 wk of age. A second set (OVX)
allowed for examination of the potential influence of ovaries on innate
immune cells. It included samples from 19 animals who were either
intact or ovariectomized 30 d before sample collection. These animals
were 90, 120 or 150 d old at examination. The third set (EST) allowed
for examination of the potential influence of exogenous estrogen on
innate immune cells in the mammary gland. This set included samples
from 10 calves given estrogen implants (n = 6) or placebo (n=4) at 56 d
of age. Calves were sampled at 70 d of age. Eosinophils were identified
via LUNA staining, mast cells by May—Grunewald Giemsa staining,
and macrophages with immunoflourescence. Stroma was examined in
20 images from each animal of the NEAR (<100 um) and FAR (>100
um) locations relative to the epithelial ducts. Results were expressed
as cells/mm?. More eosinophils and mast cells were observed in NEAR
compared with FAR stroma in the ONT (P < 0.001) and OVX (P <
0.05) but not EST. More macrophages were also observed in NEAR
compared with FAR in ONT (P < 0.001). Treatment (age, ovariectomy
or estrogen) had no impact on stromal eosinophils. Age tended to affect
mast cell numbers in ONT, with the most mast cells observed at 14 d
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of age. In summary, we show for the first time that innate immune cells
are present in prepubertal bovine mammary tissue and that abundance
is related to the epithelial structure and physiological state of develop-
ment. We suggest there may be a role for these cells in control of bovine
mammary development.

Key Words: mammary, immune cell, development

M132  An evaluation of precision dairy farming technologies
monitoring rumination, feeding, and lying behaviors. Matthew

R. Borchers*, I-Ching Tsai, Barbara A. Wadsworth, and Jeffrey M.
Bewley, University of Kentucky, Lexington, KY.

The objective of this study was to evaluate commercially available
precision dairy farming technologies against direct visual observations
for feeding, rumination, and lying behaviors. Primiparous (n = 24) and
multiparous (n = 24) lactating Holstein dairy cattle (mean + SD; 223.4
+ 117.8 d in milk, producing 29.2 + 8.2 kg milk/d) were fitted with 6
triaxial accelerometer technologies to evaluate cow behavior. Technolo-
gies recording feeding behavior were the CowManager SensOor (Agis,
Harmelen, Netherlands) and the Track a Cow (ENGS, Israel). Technolo-
gies recording rumination behavior were the CowManager SensOor and
the Smartbow (MKW electronics GmbH, Jutogasse, Austria). Lying
behavior was recorded by the AfiAct Pedometer Plus (Afimilk, Kibbutz
Afikim, Israel), HOBO Data Logger (HOBO Pendant G Acceleration
Data Logger, Onset Computer Corporation, Pocasset, MA), CowAlert
IceQube (IceRobotics Ltd., Edinburgh, UK), and Track a Cow. Over 8
d in October 2014, 6 cows per day were visually observed for feeding,
rumination, and lying behavior for 2 h after morning and evening milk-
ing. The CORR procedure of SAS Version 9.3 (SAS Institute Inc., Cary,
NC) was used to evaluate agreement between visual observations and
technology-recorded behaviors. Visually recorded feeding behavior was
strongly correlated with CowManager SensOor (r=0.97; P=0.03) and
Track a Cow (r=0.91; P =0.09). Between the CowManager SensOor
and Track a Cow, a strong correlation (r = 0.91; P = 0.09) was found.
Visually recorded rumination was strongly correlated with the Smartbow
(r=0.99; P <0.01) and CowManager SensOor (r = 0.96; P < 0.01).
Between the Smartbow and CowManager SensOor, a strong correla-
tion (r = 0.94; P = 0.06) was found. Visually recorded lying behavior
was highly correlated with the AfiAct Pedometer Plus (r = 0.97; P <
0.01), HOBO Data Loggers (r = 0.98; P <0.01), CowAlert IceQube (r
=0.99; P<0.01),and Track a Cow (r=10.99, P<0.01). Results indicate
these precision dairy farming technologies to be accurate dairy cattle
behavioral monitors.

Key Words: precision dairy farming technologies, dairy cow behav-
ioral monitoring, accuracy evaluation

M133  The effect of estrus expression on target genes in the
endometrium, conceptus and corpus luteum of cows. Saeideh
Davoodi*!, Reinaldo F. Cooke?, Arthur C. C. Fernandes', Bruno I.
Cappellozza?, Jose L. M. Vasconcelos?, and Ronaldo L. A. Cerri',
!Faculty of Land and Food Systems, University of British Columbia,
Vancouver, BC, Canada, *Eastern Oregon Agricultural Research
Center, Oregon State University, Burns, OR, 3Faculdade de Medicina
Veterinaria e Zootecnia, UNESP — Botucatu, SP. Brazil.

The aim of this study was to test the effect of estrus expression at
artificial insemination (Al) on the endometrium, conceptus and corpus
luteum (CL) gene expression. Twenty-three multiparous nonlactating
Nelore cows were enrolled on a estradiol and progesterone (P4) based
timed-Al protocol (Al = d 0), then slaughtered for endometrium, CL
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and conceptus collection on d 19. Body condition score (BCS), blood
samples for analysis of P4 and ultrasound examination was performed
on d 0, 7 and 18 of the experiment. RNA extraction and qRT-PCR
analysis of 58 target genes were analyzed on tissues. Data were checked
for normality and analyzed by ANOVA for repeated measures using
proc GLM, MIXED and UNIVARIATE. Estrous expression had no
correlation with parameters such as BCS, pre-ovulatory follicle and CL
diameter, P4 concentration in plasma on d 7 and 18 after Al and IFN-tau
concentration in the uterine flushing (P > 0.05); however, a significant
increase was observed in conceptus size (P = 0.02; 38.3 + 2.8 vs. 28.2
+ 2.9). The majority of transcripts affected by estrous expression in
the endometrium belong to the immune system and adhesion molecule
family (MX1, MX2, MYL12A, MMP19, CXCL10, IGLL10 and SLPI;
P <0.05). Genes related to apoptosis, P4 synthesis and prostaglandin
receptor were downregulated (CYP11A, BAX and PGR; P < 0.05) in
the CL tissue of cows in estrus. In addition, 4 genes were identified as
differentially expressed in the 19 old conceptus from cows observed
in estrus (ISG15, PLAU, BMP15 and EEF1A1; P < 0.05). There was
an interaction (P < 0.05) between estrus expression and P4 concentra-
tion on d 7 which mainly affected genes involved in immune system
(MX1, MX2, TRD, SLPI and IGLL1). This study demonstrated that
estrous expression at the time of AL in spite of ovulation being induced
by estradiol, can alter the gene expression profile in reproductive tis-
sues during the preimplantation phase. These effects seem to be more
pronounced in endometrium during the time of dynamic remodeling to
prepare a receptive uterus for embryo implantation.

Key Words: conceptus, corpus luteum, endometrium

M134  Accuracy and intensity of heat detection with activity
monitoring systems for lactating dairy cows. Craig LeRoy* and
Stephen LeBlanc, Department of Population Medicine, University of
Guelph, Guelph, ON.

Activity monitors are becoming a widely used tool for estrus detection
in dairy cows. The objective of this study is to assess the intensity and
accuracy of estrus detection with automated activity monitoring systems.
Three commercial dairy farms with an activity monitoring system (Hea-
time SCR Inc., or Afi PedoPlus, Afikim) that was used for essentially all
inseminations between 50 and 80 d in milk (DIM) were enrolled in this
observational study. Herds were visited once weekly. Blood samples
were collected at wk 5, 7, and 9 postpartum and from a subset of cows on
the day of insemination, to measure serum progesterone concentration.
Cows were examined at wk 5 for purulent vaginal discharge (PVD).
Lameness and body condition were scored at wk 7. Cows were classified
as anovular if all 3 blood samples from wk 5, 7, and 9 had progesterone
<1 ng/mL. Overall, 6.7% of cows were anovular (range of 3.6% to 8.2%
among farms). Of these cows, 39% had a lameness score of 3 or above
(1 to 5 scale) and 29% had PVD. Among cows that reached 80 DIM
(n = 419), 14% had not been inseminated by 80 DIM; of these, 12%
were anovular, 23% were lame, 21% had PVD and 4% had a BCS of
< 2.5%. Among 352 blood samples taken on the day of insemination
(all services; 212 signaled by the activity system and 140 by Ovsynch),
8% and 3% had progesterone >1 ng/mL; that is, the cows were not in
estrus. In this sample, the accuracy of detection of estrus by AAM was
high, but a subset of cows would likely require intervention for timely
first Al and only a fraction of these were truly not cyclic.

Key Words: activity monitor, anovular, progesterone
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M135  Extruded flaxseed products improve the fatty acid
profile of bovine milk. Janna Moats*!-2, Timothy Mutsvangwa?, and
David Christensen?, 'O&T Farms Ltd., Regina, SK, Canada, *Univer-
sity of Saskatchewan, Saskatoon, SK, Canada.

There is interest in increasing the content of omega-3 (n-3) fatty acids
in bovine milk, primarily because of their beneficial effects on human
health. This study investigated the effects of extrusion and the inclusion
of condensed tannins (CT) in a flaxseed product on rumen fermentation
characteristics, animal performance and milk fatty acid composition in
dairy cows. Eight Holstein cows were used in a replicated 4 x 4 Latin
Square with 28-d periods (20 d for dietary adaptation and 8 d for collec-
tion). Four cows in one Latin square were ruminaly-cannulated. Cows
were fed either a control diet (CTL) or one of 3 treatment diets that
consisted of the daily substitution of 3 kg of the CTL concentrate pellet
with 3 kg of either a non-extruded flaxseed and pea product (55% flax-
seed, 36% peas,8% alfalfa,1% antioxidant; designated RAW), a extruded
flaxseed and pea product (55% flaxseed, 36% peas,8% alfalfa,1% anti-
oxidant; designated LPR), or a extruded flaxseed and high-tannin fava
bean product (55% flaxseed, 36% fava beans,8% alfalfa,1% antioxidant;
designated LPF). Diets were fed twice daily as total mixed rations. Dry
matter intake was lower for cows fed LPR compared with those fed CTL
(P <0.05). Milk yield was unaffected by dietary treatment (P > 0.05).
Rumen pH was not affected by dietary treatment (P > 0.05). Rumen
ammonia concentration was lower in animals fed CTL compared with
those fed RAW, LPR or LPF (P =0.04). Propionate concentrations were
higher for animals fed LPR compared with those fed RAW (P = 0.04),
while acetate concentrations did not differ between dietary treatments (P
> 0.05). Total n-3 and CLA milk contents were higher in cows fed LPR
and LPF compared with those fed RAW and CTL (P < 0.01). Milk fat
content was lower for cows fed LPF compared with those fed CTL (P
=0.03); however, milk fat yield was unaffected by dietary treatment (P
> 0.05). The use of extruded flaxseed products is an effective strategy
for increasing the n-3 and CLA concentrations of bovine milk without
negatively affecting rumen fermentation or animal production; however,
the inclusion of CT in the extruded product had no additional benefit.

Key Words: omega-3, flaxseed, milk

M136  Prebiotic supplementation influences feed intake, body
weight gain, and adaptive immunity in Holstein heifer calves
during commingling. Caleigh E. Payne*, Luis G. D. Mendonga,
Sonia J. Moisa, Sophia C. Trombetta, Lucas D. S. Rocha, Suzy Q.
Fowler, Juan C. Gordienko, and Lindsey E. Hulbert, Kansas State
University, Manhattan, KS.

After weaning, the transition from individual housing to group housing
(commingling) is stressful for calves and increases the risk of respiratory
disease during this period. Prebiotics can include mannan-oligosaccha-
ride (MOS) and b-glucan (BG) which may help improve calf health and
performance. Therefore, the objectives of this study were to determine
if a daily bolus dose of oral prebiotics (20% MOS; 10% BG) influence
feed intake, body weight gain, or adaptive immunity in Holstein heifer
calves (n = 60) during the transition from individual hutches to pens
of 3. One week before commingling, calves (age 52 + 4.0 SD d; body
weight 83 + 14.92 SD kg) were randomly assigned to daily treatments of
either 4 g of prebiotic (Preb) dissolved in 15 mL of molasses or control
(Con; 15 mL of molasses only) for 7 weeks. Calves were fed ad libitum
TMR top-dressed with 9 pounds of 18% CP calf starter once per day
with refusals collected and measured daily. Calves were weighed and
measured weekly. All calves were administered an innocuous protein
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injection, ovalbumin (OVA; subQ; 0.5 mg/mL), at commingling and 4
weeks after commingling. Blood was collected 2 weeks after OVA to
measure primary and secondary OVA-specific IgG and IgA responses.
Prebiotic-fed calves ate more than control-fed calves 2 weeks after
commingling (3.18 vs. 3.06 + 0.034 kg/d; P =0.015). Prebiotic calves
also gained more weight 3 weeks (ADG 0.90 vs. 0.86 + 0.060 kg/d; P
=0.037) and 6 weeks post-commingling (ADG 1.08 vs. 0.96 =+ 0.060
kg/d; P = 0.025). In addition, the interaction between treatment and
week affected F:G (P = 0.044) with preb-calves having lower F:G 1, 3,
and 6 weeks post-commingling. The Preb-calves had a greater primary
IgA response to OVA than Con-calves (P = 0.0315), but no differences
were observed for IgG (P = 0.8289). Prebiotic supplementation may
improve calf performance and adaptive immunity in the transition to
group-housing situations post weaning.

Key Words: prebiotic, bovine, performance

M137  Supplementation of conjugated linoleic acid during the
transition to lactation period increased milk production in a com-
mercial dairy. Tawny L. Chandler*!, Robert T. Fugate!, Arnulf H. A.
Troescher?, Joshua A. Jendza?, and Heather M. White!, /University
of Wisconsin-Madison, Madison, WI, °BASF Corporation, Florham
Park, NJ, 3BASF Corporation, Lampertheim, Germany.

Trans-10, cis-12 conjugated linoleic acid (CLA), a bioactive fatty acid,
has the potential to alter energy partitioning in lactating cows by margin-
ally reducing milk fat synthesis in the mammary gland. The objective
of this study was to determine the effects of pre- and postpartum CLA
supplementation on lactation performance in a commercial dairy setting.
Holstein cows in a robotic milking system were blocked by multiparous
(mp) or primiparous (pp), and expected calving date, and randomly
assigned to either a CLA group (mp n=100; pp n=39) or control group
(mp n = 98; pp n = 38). Cows were supplemented with 100g of lipid
encapsulated CLA methyl esters (Lutrell Pure, BASF, Germany) mixed
50:50 with soybean meal to provide 10g each of trans-10,cis-12 CLA and
cis-9,trans-11 CLA via a robot mineral supplement unit. Supplementa-
tion was from —21d precalving through 30d in milk (DIM) for mp or
70 DIM for pp. Milk yield, fat, and protein concentration were recorded
daily and averaged by wk for the first 100 DIM. Data were analyzed
using the MIXED procedure of SAS 9.4 with repeated measures. Treat-
ment, wk, and treatment x wk were fixed effects with random effects of
(cow)group. Means were considered different when P <0.1 and tended
to differ when P <0.15. Daily milk yield over 100d was increased with
CLA supplementation (100d mean mp: 49.7 vs. 51.3 + 0.6 kg/d, P =
0.07; pp: 30.3 vs. 32.0 £ 0.7 kg/d P = 0.09) with the greatest increase
in milk production being 3.0 kg/d for mp (wk 5; P = 0.007) and 3.9
kg/d for pp (wk 14; P =0.001) cows. Supplementation with CLA did
not alter milk fat concentration (P > 0.15) or yield (P > 0.15) over the
100 d period. Milk protein concentration was reduced (P = 0.05) with
CLA supplementation in mp (3.18 vs. 3.12 £ 0.02%, control vs. CLA)
but not changed (P > 0.15) in pp (3.27 vs. 3.22 + 0.04%, control vs.
CLA) cows; however milk protein yield was unaffected (P > 0.15).
These results suggest that CLA supplementation during the transition to
lactation period altered energy partitioning to increase milk production
during the first 100 DIM.

Key Words: conjugated linoleic acid, transition cow, energy
partitioning
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M138  Effects of plane of nutrition on glucose tolerance test
kinetics pre- and postweaning in Holstein calves fed twice daily.
Jayden A. R. MacPherson*!, Harma Berendss?, Leonel Leal?, Javier
Martin-Tereso?, and Michael A. Steele!, ! University of Alberta,
Edmonton, Alberta, Canada, *Nutreco, Boxmeer, the Netherlands.

Feeding an elevated plane of nutrition to dairy calves preweaning is
becoming more popular as it has been linked to higher growth rates,
earlier onset of puberty, and increased milk production. Providing these
feeding schemes in 2 meals is thought to impair glucose clearance and
insulin responsiveness in young calves, but whether or not there is a
carryover effect postweaning remains unclear. The objective of this study
was to investigate this using a glucose tolerance test (GTT). A total of
12 female Holstein calves were selected and blocked by cow parity and
colostrum intake, then assigned to an elevated plane (EP; 8 L/d) or a
low plane (LP; 4 L/d) of nutrition. Calves received 4 L of colostrum
provided in 2 meals (1h and 6h after birth), and were stepped-down
from milk by 50% during wk 7 then weaned on wk 8. All calves had ad
libitum access to pelleted calf starter, chopped wheat straw, and water.
Milk replacer consisted of 24% CP and 18% CF and was fed at 150g/L.
The GTT (glucose 30%) was conducted at 4, 7 and 10 weeks of age by
infusing 540 mg of glucose per kg of metabolic bodyweight at the time
of the morning feeding after a 12 h fast. Blood samples were collected
at —15, 0, 5, 10, 20, 30, 45, 60, 120, 180, and 240 min via a jugular
catheter. Changes in glucose concentration (mmol/L), clearance rate (%/
min), and area under the curve (AUC,,,) were calculated. Preliminary
data from a Hemocue blood glucose analyzer indicates that the increase
in glucose (Cmax; mmol/L) was similar (P = 0.31) between treatment
groups and no differences between ages (pre- and postweaning) were
detected. The time to reach the peak concentration (Tmax; minutes)
was similar across treatments and age (P 0.29). Area under the curve
was significantly affected by calf age (P = 0.005) with AUC,, increas-
ing with age, and a trend for interaction with treatment was observed,
where EP calves tended (P = 0.07) to have a greater AUC at 10 weeks
of age. The results show that the rate of glucose clearance following a
tolerance test was not affected (P = 0.14) by plane of nutrition or age
when calves were fed milk replacer in 2 meals per day.

Key Words: glucose, glucose tolerance test, calf nutrition

M139  Metabolic characteristics of protein, nutrient supply
and feed milk value of the newly developed AAFC yellow and
brown carinata lines for dairy cattle in comparison with com-
mercial canola seeds. Yajing Ban*, David A. Christensen, John J.
McKinnon, and Peiqiang Yu, Department of Animal and Poultry
Science, College of Agricultural and Bioresources, University of
Saskatchewan, Canada.

New lines of Brassica carinata, which were developed recently as oil
crops for bio-fuel production in the dry western Canadian prairie, could
also be regarded as a potential new feed source for animals. To our
knowledge, there is little research on metabolic characteristics of protein
in the new yellow and brown lines of carinata seeds. The objective of
this study was to determine the differences in metabolic characteristics
of protein from the new lines of carinata seeds in yellow and brown
coats for dairy cows compared with commercial canola seeds. The new
carinata lines were bred by Agriculture and Agri-Food Canada (AAFC).
The experiment of rumen and intestinal digestion was carried out in U
of S dairy research facility. Four cannulated lactating dairy cows were
used for rumen degradation trial. The nutrient supply to dairy cattle and
feed milk value (FMV) were determined based on the DVE/OEB system
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with data from rumen and intestinal digestion experiments. Statistical
analyses were performed using PROC MIXED procedure of SAS 9.3
with significance declared at P < 0.05. The results showed that yellow
carinata seed line had higher (P < 0.05) rumen undegraded feed crude
protein (RUP) and effective degradability of crude protein (EDCP)
compared with canola seeds. From in vitro intestinal digestion results,
carinata seeds had higher total digestible protein (TDP) than canola
seeds (P < 0.05). Based on the DVE/OEB system, carinata seeds had
higher truly absorbed rumen-synthesized microbial protein, total truly
digested protein (DVE) in small intestine and feed milk value (FMV)
than canola seeds (P <0.05). Yellow carinata seed line had higher protein
supply than the brown seed line. In conclusion, the new lines of carinata
seeds could be regarded as a potential feed protein supplement for dairy
cows, and yellow carinata seed line had greater protein digestibility than
brown carinata seeds.

Key Words: carinata seed, metabolic characteristics of protein, DVE/
OEB system

M140 Responses of neonatal goats (kids) to different concen-
trations of carbon dioxide gas. Isabelle C. Withrock*, Paul J. Plum-
mer, Timothy A. Shepherd, Anna Johnson, Hongwei Xin, Johann F.
Coetzee, and Suzanne T. Millman, lowa State University, Ames, IA.

The dairy goat industry faces challenges for kid euthanasia. The methods
approved by the AVMA are barbiturate overdose, gunshot, and captive
bolt. The disadvantages of these methods range from cost to operator
safety. Currently, there is no published research on inhalant euthanasia
methods for neonatal ruminants. The objective of this study was to evalu-
ate carbon dioxide (CO,) for kid euthanasia. A preference testing device
was custom made to hold 2 connected chambers at static atmospheric
concentrations. One chamber maintained ambient conditions, and the
other designated CO, levels (treatment). A total of 7 mixed-breed dairy
kids were enrolled in the study. Six males and 1 female were enrolled,
and body weights ranged from 3.18 to 4.17 kg. Kids were individually
trained for 5 consecutive days to enter the treatment chamber from the
ambient chamber to access a milk ration (320z). During training both
chambers were set at ambient air concentrations. Kids were held in the
ambient chamber for 5 min, after which the sliding door was opened
to provide access to the treatment chamber. Kids were provided 10
min access to the treatment chamber after which they were removed
and returned to their home pen. After training, testing began with the
treatment chamber set at one of 3 CO, levels: 10%, 20% or 25%, while
the ambient chamber was maintained at 1% CO,. Kids were randomly
assigned 10% or 20% as the first treatment and received 25% CO, last.
Kids experienced all 3 CO, treatments, with a 2-d wash-out (ambi-
ent CO,) between tests. Outcomes were collected using continuous
sampling, and included latency to enter and exit treatment chamber to
measure aversion, loss of muscle control (ataxia), and loss of posture.
Five kids (71%) tolerated 10% CO, for 10 min. One kid left at 8.5 min
after consuming his full ration. One kid lost posture at 289 s. At 20 and
25% CO,, a total of 100% of the kids became ataxic, and posture loss
ranged from 93 to 215 s. All kids continued to consume milk before and
during ataxia and reentered the treatment chamber on wash out days.
In conclusion, kids did not display aversion to CO, and therefore, CO,
has merit for goat euthanasia.

Key Words: carbon dioxide, euthanasia, goat
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M141  Analyzing udder efficiency of Brown Swiss cattle using
data envelopment analysis. Keith D. Gibson* and Chad D. Dechow,
The Pennsylvania State University, State College, PA.

Udder conformation traits such as udder depth are favorably associated
with somatic cell score (SCS) and mastitis resistance, but unfavorably
associated with yield, resulting in unclear selection aims. Data envelop-
ment analysis (DEA) is an approach to characterize the efficiency of
different units based on inputs and outputs. The objective of this research
was to use DEA to create an efficiency trait for udders of Brown Swiss
cattle, which we termed udder efficiency, and to evaluate the genetic
relationship of udder efficiency with yield, fitness, and udder conforma-
tion. The lone input was identified as milking speed and the outputs were
milk, fat, and protein yield, and the inverse of SCS. A SAS DEA macro
was used to determine udder efficiency relative to herdmates, with the
most desirable cows milking quickly, producing large volumes of milk,
fat, and protein with a low SCS. Values for the trait ranged from 0.03
(very inefficient cows) to 1.0 (efficient cows). There were 105,164 first
through fifth lactation yield and SCS records from 45,464 cows born
in 2000 or later. There were 41,704 milking speed records with a high
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score corresponding to faster milking speed. From these, 40,960 udder
efficiency records were derived. These data were analyzed using a series
of 3 trait models in ASREML that included fixed effects for lactation,
age, and herd-calving cluster. Random effects were animal, permanent
environment, and residual. The heritability of udder efficiency was 0.23
+ 0.0133. Genetic correlations with udder efficiency were moderate
and positive for yield (0.40 to 0.42), favorable with SCS (—0.21), and
strongly positive for milking speed (0.86). Udder efficiency was also
strongly correlated with productive life (0.69). Of the udder traits, rear
udder height (0.30), teat length (—0.28), fore udder attachment (0.25),
and rear udder attachment (0.21) were most favorably correlated to
udder efficiency. The correlation of udder depth with udder efficiency
was 0.16. Based on these findings, DEA could be a useful and novel
method for evaluating udder efficiency, helping to identify traits that
enable selection for mastitis resistance without compromising yield.

Key Words: Brown Swiss, udder efficiency, data envelopment
analysis
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M142  Distribution and analysis of milk fat globule and cres-
cent in Murrah buffalo and crossbred cow. Ratan K. Choudhary*,
Harmanjot Kaur, Shanti Choudhary, and Ramneek Verma, School of
Animal Biotechnology, Guru Angad Dev Veterinary and Animal Sci-
ence University, Ludhiana, Punjab, India.

India is the largest buffalo milk producer in the world. Buffalo milk is
rich in minerals like calcium and magnesium, contains 100% more fat
and less cholesterol than cow milk. Physiochemical properties of dairy
products depend upon the size and distribution of milk fat globules
(MFQG). Individual MFG from Murrah buffalo were analyzed as a func-
tion of size and distribution and comparisons were made with MFG of
crossbred (Holstein Friesian x Sahiwal) cows. Main objectives of this
study was to measure areas of buffalo MFG and analyze percentage of
crescents associated with MFG using a simple microscopic technique.
Crescents of MFG can provide an alternative source of RNA of mam-
mary epithelial cells origin. Acridine orange staining of fresh milk was
visualized by light microscopy under red and green channel filters. MFG
and MFG with crescents were analyzed using ImageJ image analysis
software. The percentage of large sized MFG (area >20 um?) was greater
and the percentage of small sized MFG (area <10 pm?) was lower in
buffalo than cow milk. The percentage of crescents was < 1% of total
MEFG in both the species. These results indicate that MFG in buffalo milk
is larger than that MFG of cow milk. RNA isolation from buffalo milk
fat and its suitability for microarray analysis remains to be determined.

Key Words: buffalo, milk fat globule, crescent

M143  Fatty acid synthase (FASN) gene polymorphism and
early lactation milk fat composition in Xinong Saanen goats.
Abiel b Haile*, Zhang Wei, Wang Wei, Yang Dikun, Yi Yongqing,
and Luo Jun, Northwest A&F University, Yangling, Shaanxi, China.

The fatty acid synthase (FASN) gene codes for a multifunctional protein,
catalyzing the de novo fatty acid synthesis. Its high mRNA expression
in GMEC (goat mammary epithelial cells), coinciding with medium to
high heritability of milk fat, substantiated its role as a candidate gene
for association analysis with milk fat profile. The main objectives of the
study were to develop markers of Capra hircus FASN gene to improve
healthfulness of goat milk FAs (fatty acids) and to investigate early
lactation milk fat profile. A Linear mixed model association analysis
of 46 dependent variables, analyzed from 300 milk samples 30 d post-
partum, with 3 intragenic SNPs and 2 haplotype groups was conducted.
The results had revealed associations of FASN SNPs and haplotype
groups with myristic acid (C14:0), palmitic acid (C16:0) and linoleic
acid (C18:2 n-6, cis). Herd was the predominant factor affecting fatty
acid levels followed by herd-test-day (HTD) and parity, indicating the
niche of nutrition and management in modulating early lactation milk
fat profile. De novo FAs (C6:0 to C14:0) showed suppressed levels
with strong negative correlations with C18 FAs. Contradicting to the
presumed source of origin, butyric acid (C4:0) was impervious to the
observed de novo FA depression, it had shown unique correlation pat-
terns. Oleic acid (C18:1 cis-9) scored the highest mean value followed
by palmitic acid. Palmitic acid had shown normal levels with weak
negative correlations with C6:0 and C8:0. Here, its dual source of origin
supposedly had played a role, in replenishing the diminished levels of
de novo contribution, by the high C16 FAs bioavailability of body fat
mobilization, which masked the inhibitory effect of long chain FAs.
The correlation patterns of odd chain FAs with CLA and rumen derived
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biohydrogenation intermediates reinforce the supposition that odd chain
fatty acids could serve as a diagnostic tool of rumen condition and bio-
hydrogenation patterns. The SNP markers developed in the present study
will assist in marker assisted selection, and the comprehensive analysis
of early lactation milk fat profile will help to decipher main factors of
variation, thereby aiding fatty acid profile modulation.

Key Words: dairy goat, SNP marker, milk fat

M144  Pattern of immunoglobulin A in milk from goril-

las throughout lactation. M. Garcia*!, M. L. Power?, and K. M.
Moyes!, !Department of Animal and Avian Sciences, University of
Maryland, College Park, MD, 2Smithsonian Conservation Biology
Institute, Washington, DC.

In cases when mother’s milk is not available to a great ape infant (e.g.,
rejection), zoo nutritionists/veterinarians are responsible for formulating
a milk replacer to maximize the chances of survival of the neonate. To
accomplish this, they generally use milk from commercially available
species (e.g., cow and goat) as well as nutritional supplements and
other additives. As is the case in humans, placental transfer of immu-
noglobulin (Ig)A occurs throughout pregnancy in the gorilla. After
birth, neonates rely solely on nutrients and Igs via the mother’s milk
until approximately 5 mo of age and are weaned at 3 to 4 years of age.
Unfortunately, there is currently no useful information regarding the
IgA profile of milk and how stage of lactation alters IgA concentration
in gorilla milk. The objective of this study was to identify the pattern
of IgA concentrations in milk from gorillas throughout lactation. Milk
samples from 4 gorillas were collected between January 2