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Brief synopses of recent UNL beef research.

Introduction

Each year the UNL Department of Animal Science reports
its current beef cattle research. More detailed reports are avail-
able in the 2009 Nebraska Beef Report, available in print from
University of Nebraska—Lincoln Extension or on the web at
http://www.ianrpubs.unl.edu/sendlt/mp92.pdf.

Cow/Calf

Effect of Winter Grazing System and Supplementa-
tion on Beef Cow and Progeny Performance. Cows grazed
winter range (WR) or corn residue (CR) during late gestation
and received 1 Ib/d of a 28% CP cubes (PS) or no supplement.
Pre-calving and pre-breeding BW and BCS were greater for
PS and CR cows. Calf weaning weight (Wt) was greater for
PS cows that grazed WR. Final Wt and 12" rib fat tended to be
greater for steers from CR cows. Steers from PS cows graded
a higher proportion USDA Choice. There were more heifers
pubertal before breeding from dams receiving PS on WR. Dam
treatment did not affect heifer pregnancy rate.

Effect of Estrus Synchronization WithaSingle Injection
of Prostaglandin during Natural Service Mating. Records
from unsynchronized cows (60 d breeding season) were com-
pared with records from synchronized cows (45 d breeding
season) collected between 2000 and 2006.A single injection of
prostaglandin F2 was administered approximately 108 h after
bull turn-in. Estrus synchronization increased the percentage of
cows calving in the first 21 d without affecting pregnancy rates.
Weaning Wt. of calves was not significantly different. Estrus
synchronization improved synchrony of calving in a shorter
breeding season with similar overall pregnancy rates.

Limit Feeding Beef Cows with Bunkered Wet Distillers
Grains Plus Solubles (WDGS) or Distillers Solubles (DS).
Beef cows were limit-fed a ration containing 41% byproduct
— WDGS or DS — and 59% cornstalks or a control (CON)
ration of 43% brome hay, 34% cornstalks and 23% alfalfa hay-
lage fed ad libitum. Cows fed WDGS were heavier compared
to the DS and CON treatments. ADG tended to be greater for
WDGS treatment compared to the CON treatment. These data
suggest that performance of cows limit-fed either WDGS or
DS stored in a bunker with cornstalks is similar to cows fed an
ad libitum forage diet.

Estimating Livestock Forage Demand: Defining the
Animal Unit (AU). To evaluate the effect of a beef animal’s

physiological state (cow-calf pair vs. dry cow vs. yearling steer)
on forage intake, animals were individually fed a high quality
(11% CP) meadow hay. Ad libitum DM intake was different
among treatments. The results indicate cattle of different physi-
ological state or class should be considered when calculating
forage demand for stocking rate or feeding purposes.

Moving Beyond Weight as the Only Predictor of Breed-
ing Readiness: Using a Breeding Maturity Index. Amaturity
index (MI) was developed from recorded information such as
age, feeding regime, birth, and dam weights using data from
Gudmundsen Sandhills Laboratory. The M1 was the most precise
predictor of pre-breeding weight when expressed as a percent-
age of actual mature weight versus using estimates developed
from the herd’s estimated average weight or the dam’s mature
weight. The MI was also a more accurate predictor of first
pregnancy than the typically applied measure.

Effects of Breeding Maturity on Dystociaand Rebreed-
ing of the Primiparous Beef Female. Maturity Index (MI)
was used in a Probit regressions as an explanatory variable of
dystocia (calving difficulty), where dystocia was used in the
regressions as an explanatory variable of rebreeding rates of
primarous cows. These data were collected on replacement
heifers from the Gudmundsen Sandhills Laboratory. Dystocia
decreased from about 40% to 13% for heifers when the Ml
increased from 53 to 70, suggesting that maturity reduces
the incidence of dystoica resulting in an increase in the 2nd
pregnancy rate.

An Economic Budget for Determining Coproduct Stor-
age Costs. Coproduct STORE was designed to quantify costs
of coproduct storage. Two storage examples (bunker and silo
bag) were evaluated to illustrate how the spreadsheet estimates
storage costs. Coproduct STORE can be found online at http://
beef.unl.edu under the byproduct feeds tab.

Growing

Replacing Fertilizer Nitrogen with Dried Distillers
Grains (DDGS) Supplement to Yearling Steers Graz-
ing Bromegrass Pastures: Daily Gain and Nitrogen Use
Efficiency. DDGS were evaluated in a 3-yr study asasubstitute
for forage and N fertilizer in yearling steers grazing smooth
bromegrass in eastern Nebraska. Stocking rate was increased
with N fertilization and DDGS, and ADG was increased with
DDGS. Total gain per acre was increased by 53% with N
fertilization and 105% with DDGS supplementation. N use
efficiency was 139% greater per acre with DDGS supplemen-
tation compared to fertilizing with N.



Replacing Fertilizer Nitrogen with Dried Distillers
Grains (DDGS) Supplemented to Yearling Steers Graz-
ing Bromegrass Pastures: Economics and Modeling. An
economic analysis of a 3-yr study evaluated use of N fertilizer
and DDGS supplementation to yearling steers grazing smooth
bromegrass in eastern Nebraska. Costs of gaintended to be lower
for cattle on fertilized pastures.Grazing profitability was low-
est for cattle on non-fertilized pastures, intermediate for cattle
supplemented with DDGS, and highest for cattle on fertilized
pastures.The weight advantage (9%) of steers supplemented
with DDGS during the grazing period was maintained through
the finishing period. Profitability for steers supplemented with
DDGS atthe end of the grazing period was significantly reduced,
due to the price slide on heavier cattle.

Energy Value of Wet Distillers Grains (WDG) in High
Forage Diets. The energy value of WDG in high forage diets
was studied. Diets included either WDG or dry rolled corn,
sorghum silage, grass hay, and supplement. The energy value
of WDG was calculated using the NRC (1996). In this study,
WDG contained 130% the energy value of dry rolled corn when
fed in forage based diets.

Feeding Corn Distillers Solubles (SOL) or Wet Distillers
Grains plus Solubles (WDGS) and Cornstalks (Stalks) to
Growing Calves. SOL were compared to WDGS whenensiled
with Stalks. Four levels of SOL and WDGS were fed at 15, 20,
25, and 30% of diet DM.The effect of feeding ensiled WDGS
and stalks was compared to feeding WDGS and stalks mixed
fresh daily at 30% inclusion.WDGS-fed steers were more ef-
ficient than those fed solubles.Steer performance also improved
with increased levels of byproducts.However, no interaction
between byproduct and level was observed except for DMI.

Comparison of Dry Distillers (DDGS) or Modified
Wet Distillers Grains Plus Solubles (MDGS) in Wet or
Dry Forage-based Diets. MDGS or DDGS in combination
with wet or dry forages were fed for 105 d to growing steer
calves. Gain and F:G of steers fed MDGS were similar to
those fed DDGS. Feeding wet forage significantly improved
ADG and F:G compared to feeding dry forage, which likely
reflects forage quality in this study.

Level of Wet Distillers Grains Plus Solubles (WDGS)
and Solubles Ensiled With Wheat Straw for Growing Steers.
A growing study compared WDGS and solubles ensiled with
wheat straw to individually fed steers. Four blends of ensiled
distillers grain and solubles were used to compare performance
on growing calves versus feeding ensiled byproducts alone.
Increasing WDGS in the diet increased ADG and DMI. The
nonensiled WDGS treatments had at least equal ADG and F/G
compared to the ensiled treatments.

Summary of Grazing Trialsusing Dried Distillers Grains
Plus Solubles (DDGS) Supplementation. A meta-analysis of
grazing and pen studies was conducted to determine effects of
DDGS supplementation on cattle intake, forage replacement,
ADG, and final BW. In both the pasture and the pen studies,
ADG and final BW were increased quadratically with increased
level of DDGS supplementation. Feeding DDGS decreased
forage intake quadratically, however; total intake for cattle
supplemented DDGS increased quadratically with increased
level of supplementation.

Beef Feedlot

Profit Variability for Calf-fed and Yearling Production
Systems. Profitability of calf-fed and backgrounding yearling
systems was determined based on actual production data and
prices from 1996 to 2007.The two systems exhibited nearly
identical profits.The calf-fed system had less profit variability,

suggesting there ismore risk inherent in a yearling background-
ing and finishing system.

Effects of Sorting Cattle by Weight and Time of Year
on Finishing Performance, Carcass Characteristics, and
Economics. Sorting steers for three different finishing systems
(calf-feds, summer yearlings, and fall yearlings) resulted in no
differences in performance or carcass characteristics compared
to unsorted steers.Sorting decreased variation in hot carcass
weight and number of carcasses over 950 Ib.Sorting did not
increase profit when cattle were sold live for calf-feds or fall
yearlings compared to unsorted calf-feds and fall yearlings.
However, when sold on a grid basis, sorting did increase profit
for summer and fall yearlings.

Feeding Distillers Grains and E. coli O157:H7. An
evaluation of research conducted at the University of Nebraska
indicated distillers grains feeding was not related to 2007 ground
beef recalls. Furthermore, interventions, such as vaccination,
are more important than identifying various feedstuffs that may
influence shedding.

An Economic Overview of Ethanol Coproduct Utiliza-
tion in Nebraska. Nebraska cattle producers were surveyed
regarding their coproduct feeding and pricing practices.Nearly
91% of cattle on feed in Nebraska were fed ethanol coproducts
in 2007 and many types of coproducts were utilized from both
ethanol plants in Nebraska and surrounding states. Price data
collected, especially that for wet distillers grains plus solubles,
indicated opportunities existed for pricing and storage strate-
gies, although more price variation was present in the data
collected from the survey as compared to the prices reported
by the Agricultural Marketing Service.

Using Wet Corn Gluten Feed (WCGF) to Adapt Cattle
toFinishing Diets. Afeedlottrial was conducted to determine if
WCGEF could be used to adapt cattle to finishing rations instead
of forage. Treatments were applied only during grain adaptation
(26 d) and all steers were finished on a common diet (147 d)
containing 35% WCGF.Steers adapted using WCGF had greater
ADG, and lower F:G.Treatment had no effect on carcass quality.
Profits were greater for steers adapted to finishing diets using
WCGF rather than those adapted with alfalfa hay.

Effects on Ruminal pH, Feed Intake, and Digestibility
When UsingWet Corn Gluten Feed (WCGF) to Adapt Cattle
to Finishing Diets. A33-d grain adaptation trial was conducted
comparing WCGF (Sweet Bran®, Cargill) fed atdecreasing levels
(87.5 to 35%) to a traditional grain adaptation with decreas-
ing forage (45 to 7.5%; CON). Steers adapted by decreasing
WCGF had greater DMI than CON. During adaptation, DMI
increased and ruminal pH decreased across both treatments.
Steers adapted using WCGF had greater in situ DM digestion
than steers adapted using CON. Diets containing WCGF had
greater DM digestibility than diets containing forage. Decreas-
ing WCGF inclusion instead of forage is a viable method for
adapting feedlot cattle to high-concentrate diets.

Effect of the Grains-to-Solubles Ratio in Diets Con-
taining Wet Distillers Grains + Solubles (WDG+S) Fed
to Finishing Steers. WDG+S were fed at 0, 20%, or 40%
(DM basis) with varying ratios of distillers grains (WDG)
to distillers solubles (DS). No interaction between WDG
inclusion level and WDG:DS ratio was present. ASs WDG+S
inclusion increased from 0 to 40% diet DM, final BW and
ADG increased, while F:G decreased.

Effects of Substituting Wet Distillers Grains with
Solubles (WDGS) in a Wet Corn Gluten Feed (WCGF)-
Based diet on Finishing Performance. AWCGF-based ration
containing no high moisture corn with varying inclusion levels
of WDGS, as well as a control diet containing 20% WDGS
and 20% WCGF, were evaluated. WDGS replaced WCGF at



10, 20, 30, and 40% of the diet. As WDGS replaced WCGF,
F:G decreased. Steers fed the control diet containing 40% by-
product had greater ADG and lower F:G than the average of
all WCGF:WDGS combination diets.

Wet Distillers GrainsPlus Solubles (WDGS) or Solubles
(CCDS) in Feedlot Diets Containing Wet Corn Gluten Feed
(WCGF). Addition of 0 to 40% WDGS or 0 to 20% CCDS
to feedlot diets containing high moisture corn (HMC) and
35% wet corn gluten feed (WCGF) were evaluated.As WDGS
replaced HMC, ADG decreased and DMI tended to decrease.
Replacement of HMC with WDGS in the 35% WCGF diet
caused a decrease in ADG and a trend for a decrease in DMI.
When CCDS replaced HMC, no difference in steer performance
was observed.The S content, rather than fat content, of WDGS
may be the limiting factor with feeding WDGS in combina-
tion with WCGF. Solubles may effectively reduce the dietary
inclusion of corn by up to 20% of diet DM in finishing diets
containing 35% WCGF.

Cattle Performance and Economic Analysis of Diets
Containing Wet Distillers Grains (WDG) and Dry-rolled
(DRC) or Steam-flaked Corn (SFC). An interaction between
corn processing method — dry-rolled (DRC) or steam-flaked
(SFC) — and WDG level was observed for ADG and F:G, but
not DMI with diets containing WDG for feedlot cattle.Diets
containing DRC increased ADG quadratically as WDG level
increased, but no difference was observed in gain when SFC
diets with increasing level of WDG were fed. F:G responded
quadratically for diets containing DRC, with an optimum WDG
inclusion of 20% of diet DM.

Effectsof Wet Corn Gluten Feed (WCGF) and Roughage
Inclusion Levels in Finishing Diets Containing Modified Dis-
tillersGrainsPlus Solubles (MDGS). Afinishing trial evaluated
WCGF and roughage inclusion level with 30% MDGS (DM).
There were no significant WCGF x roughage level interactions
observed. There was a quadratic response for DMI and ADG due
to WCGF levels which were lowest for cattle fed 30% WCGF;
however, F:G increased linearly with increasing WCGF. Gain
was lowest for cattle fed 0% cornsilage (CS). Feed:gainand DMI
increased withincreasing CS. Feedlot performance was improved
by feeding 0 or 15% WCGF compared to 30% WCGF in finishing
diets containing 30% MDGS. The optimal level was 7.5% CS in
diets containing 30% MDGS with or without WCGF.

Effects of Roughage Source and Level with the Inclu-
sion of Wet Distillers (WDGS) on Ruminal Metabolism
and Nutrient Digestibility. Ruminally cannulated steers were
used in a 6 x 6 Latin square with treatments arranged as a 2 x
3 factorial with alfalfa hay or cornstalks included at a normal,
low, or zero level on an equal NDF basis. The base finishing
diet contained 30% WDGS. No source X level interactions were
observed. Digestibility of NDF tended to be higher for alfalfa
hay compared to cornstalks. Ruminal pH, DMI and NDF intake
increased linearly while nutrient digestibility decreased linearly
as roughage level increased. In conclusion, for finishing diets
containing 30% WDGS, roughages can be exchanged on an
equal NDF basis, but it is not beneficial to completely eliminate
roughage sources from the diet.

Effects of Feeding High Levels of Byproducts in Dif-
ferent Combinations to Finishing Steers. Six finishing diets
were evaluated: 1) 83% corn, 2) 44% wet distillers grains plus
solubles (WDGS) and 44% corn, 3) 33% WDGS, 33% wet corn
glutenfeed (WCGF),and corn, 4) 33%WDGS, 33% WCGF, and
soyhulls, 5) 44% WDGS and 44% WCGF, and 6) 66% WDGS
and grass hay. Highest ADG and lowest F:G was observed with
cattle fed 44% WDGS and corn. Poorest ADG and F:G were
observed with cattle fed WDGS, WCGF, and soyhulls. Largest
profit was from steers fed 44% WDGS and corn.

Sulfurin Distillers Grains. Datawere compiled from 4,143
cattle on byproduct feeding experiments. Incidence of polioen-
cephalomalacia was small (0.14%) in diets containing 0.46% S
or less. Incidences of polioencephalomalacia increased when
cattle were fed diets above 0.46% S and especially at levels above
0.56% S. Phosphoric acid successfully replaced sulfuric acid in
ethanol fermentation but the amount and cost of phosphoric acid
likely limits the economic feasibility of its use.

Ruminal Sulfide Levels in Corn Byproduct Diets with
Varying Roughage Levels. Effect of roughage level in high
byproducts diets on hydrogen sulfide (H,S) production was
studied. Ruminal pH plus H,S levels produced at different times
post-feeding were quantified using ruminally fistulated steers with
wireless pH probes. When treatment means were used, pH and
H.S levels were highly correlated. Lower H.S levels occurred
with 7.5 or 15% grass hay compared with no roughage.

Hydrogen Sulfide Gas Levels Post-Feeding. Hydrogen
sulfide gas (H,S) levels at different times post-feeding with or
without added Fe or Cu to bind sulfur were studied. Correla-
tions between ruminal pH and hydrogen sulfide levels were not
large and Fe and Cu did not affect H_S levels.

Effects of Rumensin®and Tylan®in Finishing Diets with
Wet Distillers Grains Plus Solubles (WDGS). Steers at three
different sites (NE, CO, OK) were fed either: traditional corn
diet with Rumensin and Tylan (CORN+RT), WDGS, WDGS
with Rumensin (WDGS+R), WDGS with Rumensin and Tylan
(WDGS+RT), or WDGS with more Rumensin (44.4 g/T) and
Tylan (WDGS+HIRT). In WDGS diets, F:G was improved
when Rumensin and Tylan were included. Dressing percent-
ages were different when Rumensin was fed at 33.3 compared
to 44.4 g/ton. Addition of Tylan reduced liver abscesses. Cattle
fed Rumensin and Tylan diets containing WDGS had improved
F:G and decreased liver abscesses compared to no additives,
regardless of corn processing method.

Effects of Feeding Wet Distillers Grains Plus Solubles
(WDGS) on Feedlot Manure Value. Feeding WDGS improved
fertilizer value and netvalue of feedlot manure for all feedlot sizes.
Valuing manure at 2008 fertilizer prices and feeding 20 or 40%
WDGS instead of feeding a corn-based diet improved profitability
by $7 to $17 per steer finished ($4 to $11/T of manure).

Effect of Dietary Cation-Anion Difference (DCAD) on
Feedlot Performance, Nitrogen Mass Balance, and Manure
pH in Open Feedlot Pens. DCAD at two levels (-16 and +20
mEq) in feedlot rations was studied. Decreasing DCAD did not
negatively impact cattle performance or carcass characteristics.
Feeding negative DCAD diets resulted in lower manure pH in
both winter and summer experiments. Final soil core pH was
reduced only in the winter experiment. Percentage of N lost was
notinfluenced by DCAD. The decrease in manure pH is likely not
enough to reduce the amount of N lost in open feedlot pens.

Effect of Dietary Cation-Anion Difference (DCAD) on
Intake and Urinary pH in High-Concentrate Diets. Seven
experiments evaluated DCAD on urinary and fecal pH, and
DMI. Dry-matter intake was reduced by DCAD level in dry-
rolled corn basal diets but not in diets with 20% wet distillers
grains. Urinary pH decreased with DCAD level in all experi-
ments. Fecal pH was not influenced by either DCAD level or
basal diet. Altering DCAD in concentrate diets with or without
WDGS does impact urinary pH.

Composting or Stockpiling Feedlot Manure: Nutrient
Concentration and Recovery. Manure stockpiled anaerobically
or composted aerobically for 111 d was evaluated. Recovery
of DM and OM was not different among storage methods. The
proportion of organic N was greater for composted manure
while ammonium N was greater in stockpiles. Recovery of N
was greater for stockpiled manure compared with compostwhen



ammonium N was measured on “fresh” samples and samples
dried down to simulate field application. Anaerobic stockpil-
ing of feedlot manure has a greater amount of N for crops and
similar amounts of DM and OM that is hauled to the field.

Impact ofa New Direct Fed Microbial (DFM) on Intake
and Ruminal pH. Ruminally fistulated steers were used to evalu-
ate effects of anew DFM on acidosis. No statistical differences
were observed in DMI. Minimum pH was significantly lower
in steers fed the DFM during grain adaptation, which resulted
in a greater change in ruminal pH and pH variance for steers
fed DFM during grain adaptation. No differences were detected
due to treatment on the finishing diet.

Effects of Environmental Factors on Body Tempera-
ture of Feedlot Cattle. Tympanic temperature of steers was
measured with Micro-T ibuttons or Stowaway data loggers.
Environmental variables were collected using weather stations
located in the pens. A multiple regression analysis evaluated
effects of environmental factors on body temperature of feedlot
cattle. Tympanic temperature tended to be higher for Stowaway
compared to Micro-T data loggers (102.6 vs. 102.41°F +0.072).
Tympanic temperature was driven primarily by outgoing solar
radiation and wind speed.

Effects of Surface Soil Temperature on Daily Water
Intake in Feedlot Cattle. The relationship among soil surface
temperature (SST) and soil temperature (4 inches depth) on
daily water intake (DW!I) was studied. The equations obtained
through simple and polynomial linear regression were evalu-
ated. An overall model (May-October), and a summer model
(June-August) were developed. The best fit was reached with
overall model using SST in a quadratic model (r?>=0.86),
whereas summer model fit linearly with SST (r?=0.70). Both
models tended to slightly over-predict DWI (13.5% and 12.5%,
respectively).

Beef Products

Fatty Acid Profile of Three Beef Muscles from Year-
lings and Calf-Fed Steers Fed Wet Distillers Grains Plus
Solubles (WDGS). Calf-fed (Exp. 1) and yearling steers
(Exp. 2) were allocated into treatments of 0%, 15%, or 30%
WDGS (DM basis). Ribeye slices (m. Longissimus thoracis),
tenderloins (m. Psoas major), and top blades (m. Infraspinatus)
were analyzed.For all muscles, PUFA levels were higher in
beef from animals fed 30% WDGS. Except in tenderloins in
Exp.1, trans fatty acids increased linearly with level of WDGS
in the diet. Feeding WDGS increased all trans 18:1 fatty acid
isomers except delta 14, which decreased. Feeding WDGS
changed fatty acid profile of beef, which has implications for
color stability and shelf life.

Fatty Acid Composition of Beef from Cattle Fed Wet
Distillers Grains (WDG) Diets Supplemented with Vitamin
E. Crossbred yearlings were allotted to diets containing 0, 20%
and 40% WDG with or without vitamin E supplementation
and distillers solubles (DS). Strip loin and tenderloin steaks
were tested for fatty acid profiles. WDG diets increased the
polyunsaturated fatty acids (PUFA) containing 18 or more
carbons, and trans fatty acids in both muscles. No significant
differences were found for total saturated and unsaturated fatty
acids. Neither dietary inclusion of vitamin E nor DS significantly

changed PUFA, trans, omega-6 or omega-3 fats in strip loins
and tenderloins. Changes in the fatty acid profile of beef were
a consequence of WDG, not the solubles or vitamin E.

Vitamin E Mitigates the Boost in Lipid Oxidation of
Beef Due to Wet Distillers Grains (WDG) Feeding. Beef
tenderloin and strip loin steaks were obtained from yearlings
fed0,20%, and 40% WDG (DM basis) with or without distillers
solubles and vitamin E supplementation. Data from this study
indicate that vitamin E supplementation significantly mitigates
the increased oxidation potential of tenderloin and strip loin
steaks due to WDG feeding.

Effect of Wet Distillers Grain (WDG) Feeding Supple-
mented with Vitamin E on Case-L ife of Beef. Aged (7 and 28
d) strip loins (m. Longissimus lumborum) were used to assess
the effect of supplemental vitamin E in diets containing WDG.
The greatest negative effects occurred as a result of aging,
followed by the presence of solubles and then by the level of
WDG. As discoloration increased, the importance of vitamin
E inreducing discoloration also increased. Feeding WDG diets
supplemented with vitamin E mitigates the surface discoloration
of aged beef strip loin steaks during retail display.

Modified Wet Distillers Grains (MDGS) Finishing Diets
May Increase the Levels of Polyunsaturated and Trans Fatty
Acids of Beef. Yearling steers were fed 0, 10%, 20%, 30%, 40%,
or 50 % MDGS (DM basis). Treatments did not alter marbling
score, marbling distribution, or fat content. Slight differences
were identified for marbling texture of Choice carcasses. Values
of polyunsaturated, omega-6, and trans fatty acids increased
as levels of modified wet distillers grains increased. Feeding
this byproduct increases polyunsaturated, trans and omega-6
fatty acids in beef.

A Rapid Method to Evaluate Oxidation Capacity of
Fresh Beef. Spectrophotometrically measuring formation
of conjugated dienes after inducing oxidation was tested by
comparing the oxidation capacity and oxidation products
(2-thiobabutaric acid reactive substances) of beef stored in a
cooler with various packaging types. As oxidation increased,
the oxidation capacity of samples declined. This method of
measuring oxidation capacity provides useful information
without having to wait for oxidation to occur.
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