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Weaning Date for Spring Calving Cows Grazing
Sandhills Range

Lane Ciminski suckling calves have greater nutritional managed as a single group and grazed
Don Adams requirementsthan dry cows. Nonlactating native sandhills range until weaning.
Terry Klopfenstein pregnant spring calving cows generally After each weaning date, cows were
Dick Clark maintain body condition score on fall rejoined with cow-calf pairs and grazed
Jacki Musgrave range as long as forage supply is ade-as a single group until the last group of
Russ Sandberg guate. In contrast, a lactating cow’s calves was weaned.
Andy Applegarth? requirements may not be met by dor- Major grass species for native

mant range forage during fall months. sandhills range include little bluestem
When alactating cow’s nutrientrequire- (Schizachyrium scoparium [Michx.]
ments are not met, cows will use body Nash), prairie sandreed (Calamovilfa
stores for milk production. Use of longifolia[Hook]Scribn.), sand bluestem
body stores results in a decline of body (Andropogon gerardii var. paucipilus
condition score and may affect subse-[Nash] Fern.), switchgrass (Panicum
guent reproductive performance. virgatum L.), sand lovegrass (Eragrostic
Summary Previous research with spring calv- trichodes [Nutt.] Wood), scribner pani-
ing cows shows cows become thinnercum (Dichanthelium oligosanthes
A two-year experiment was con- as weaning is moved later into the fall [Schult.] Gould), and grasslike plants
ducted with March calving cows to when forage quality is declining. The (Carexspp.and Cyperusspp.). Common
determine the effect of the weaningobjective of this experiment was to forbs included western ragweed
date on cow body condition score, cow evaluate effects of weaning date of (Ambrosia psilostachya DC.), cutleaf
body weight, and calf body weight. March calving cows during the fallfrom ironplant (Haplopappus spinulosus
Treatments were of eight weaning dates140 to 240 days after the beginning of [Pursh] DC.), and prairie clover
imposed at consecutive two-weekcalving on cow body weight, cow body (Petalostemum purpureumn Vent.), and
intervals, beginning in mid-August condition score, and calf body weight shrubs include leadplant (Amorpha

When weaning is timed with the
decline in forage quality, cow body
weight, condition and calf perfor-
mance can be maintained.

and ending in late November. Cow gain. canescens Pursh) and small soapweed
body condition score declined linearly (Yucca glauca Nutt.).

as weaning date was later in the fall. Procedure Individual cow body weight, cow body
Calf body weight gains from August condition score (scale 1-9), and body

through November increased with  Atwo-yearexperimentwas conducted weight of calves were taken at the first
weaning dates from August 18 through at the Gudmundsen Sandhills Labora-weaning date in August and at the last
October 13; however, weaning after tory located near Whitman, Neb., using weaning date in November. Data were
October 13 provided no advantage of MARC Il mature spring calving cows in analyzed using the MIXED procedures

increased calf body weight gain. 1999 (year 1; n=97) and 2000 (year 2;of SAS. Calf sex was included in the
n=104). Cows were blocked by age andmodel.
Introduction randomly assigned to one of eight
weaning dates. In year one, weaning Results

Weaning date is a tool to help beef began August 18 and continued at two
producers obtain specific production and week intervals through November 24. No year x treatment interactions
economic goals. Body condition score In year two, cows were re-randomized (P>0.05) occurred. Cow body condition
of the cow at spring calving in systems and calves were weaned every twoscore, cow body weight, and calf body
that extend grazing through the winter weeks beginning August 16 through weights were similar (P>0.05) among all
can be greatly influenced by weaning November 22. weaning dates at the first weaning date in
date. Producers may use weaning dateto At weaning, calves were fed hay in a August.
manage cow body condition. dry lot for five days and then grazed  Cow body condition score, cow body
Weaning has nutritional impacts on subirrigated meadow to the end of the weight, change in cow body condition
both the cow and the calf. Cows with trial in November. Cow/calf pairs were (Continued on next page)
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score, and change in cow body weight Table 1. Mean ending and change in (August through November) cow body condition score, cow

declined ”near'y (Table 1: P<0 05) from body weight, calf body weight and calf gains across weaning dates.
the first weaning date in August to the Weaning Dates
last weaning date in November. Cow Aug 18 Sepl Sep15 Sep29 Oct1l3 Oct27 Nov10 Nov24 SE

body condition scores in November
- .~ BCS
ranged from 5.9 for the initial weaning %

X ) 5.9 5.7 5.6 5.5 5.4 5.3 5.3 5.0 .09

date in August to 5.0 for the final wean- changg 36 26 20 15 05 -.04 -11 .35 16

ing date group in November. Cow body Weight, Ib

weight in November decreased from gnp 1243 1225 1236 1218 1203 1159 1183 1144  27.00

1,243 Ib for the initial weaning date in Changé 537 385 375 1.06 335 -21.1 .013 -39.5 559

Augu'st to 1,144 Ib for the last weaning Weight, Ib

date in November. End 440 477 485 508 518 502 535 524 13.3
Average calf age for all groups at the Gairf 80.0 102.6 1159 127.2 133.7 1344 1458 1476  13.7

first Weaping date was 133 da_ys- Calf _ WWeaning dates for year 2 started August 16 and ended November 22.
body weights at the last weaning date intLinear effect across weaning dates (P<0.05).

November increased quadratically ‘Quadratic effect across weaning dates (P<0.05).
(Table 1; P<0.05) with the lowest body
weight occurring for the initial weaning In summary, cow body condition allows cow body condition score to
date (440 Ib) and the highest for the score and cow body weight decreasedincrease.
November 10 weaning (535 Ib). Calf linearly as weaning date was delayed to
bodyyvelghtgaln rgspfonﬁgd towealmlng!ater in the fall, gn?l cal?c hweyghlts Uane Ciminski, graduate student: Don
date in a quadratic fashion (Tabe 1; increased quadratically with similar syams, professor, Animal Science, West Central
P<0.05). Calves weaned later in the fall performance of calves weaned after Research and Extension Center, North Platte;
had greater gains; however, the amountOctober 13. Weaning calves after Octo- Terry Klopfenstein, professor, Animal Science,
of gain diminished as weaning dates ber 13 seems to show minimal advan-Lncoln; Dick Clark, professor, Ag Economics,

£ h h . If f hil West Central Research and Extension Center,
advanceq rom Octobert rougf Novem- tage in calf performance while COW Nt platte; Andy Applegarth, manager,
ber. Declining cow body condition score body condition score would decrease. Gudmundsen Sandhills Laboratory, Whitman;
and a diminishing return in calf body Weaning earlier than October 13 and Jacki Musgrave and Russ Sandberg, research
weight gain showed little biological removing the calf from the low quality technicians, West Central Research and Extension

. . . Center, North Platte.

advantage to weaning after October 13,forage during fall grazing reduces the
1999 or October 11, 2000. nutrient requirements of the cow and

Replacement Heifer Development for Spring
and Summer Calving Herds

Gene Deutscher Summary weight at breeding in early fall had
Brent Plugge normal yearling pregnancy rates, but
Andy Applegarth A three-year study on heifer devel- rebreeding rates of the 2-year-old
Rex Davis opment of spring-born (n=240) and cows were low, which caused high

summer-born heifers (n=146) was culling rates. Two-year-old cows calv-

conducted using sandhills ranch ing in May produced greater calf
Rate of winter gain before firs management. Spring-born heifers growth rates to weaning than cows

breeding did not affect reprodug developed during the winter to reach calving in June.

tion and calf production of spring 53% of mature weight at breeding

born heifers. Summer-born heifer had similar reproduction and calf Introduction

had normal yearling pregnancy rate production as heifers that reached

but2-year-old rebreeding rateswefe 57% of mature weight. Feed costs were  Proper development of replacement

low. $22/heifer less for the lighter weight heifers is critical. Heifers should be

heifers. Summer-born heifers that were managed to reach puberty early, con-

developed to reach 60% of mature ceive early in the first breeding season,

o0
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calve unassisted, and breed back earlyrable 1. Winter feed rations and costs for spring and summer heifers over three years.

for their second calf. However, this Summer heifers
development needs to be accomplished Spring heifers (Breeding Group)
at low costs without sacrificing perfor- item Low High August  September
mance. . . . Rations (as fed)

Summer calving has gained interest  Meadow hay, Ib 13.3 12.3 12.3 11.8
in Nebraska and heifer development (“:/”dd r?s"e@, Ib ?6-65 ‘;-Z i% %i

orn, . . . .

programs are needed for these COW  fooging period, days 155 155 118 118
herds. How should heifer calves be  avg daily gain, Ib 1.1 1.4 1.5 1.2
managed so they will conceive early as - ¢
yearlings and rebreed for a second calf?  Feed costs per hd per day, $ .55 .69 .56 A7
Should heifers be bred several weeks Feed costs for feeding period, $ 85 107 66 55
before the cow herd? 3Feeding periods were mid-December to mid-May for spring and mid-January to mid-May for summer

The ObjeCtives of this StUdy W?re: EF?iefllles.composition' 48% wheat midds, 40% soybean hulls, 5% cottonseed meal, 5% cane molasses plus
(1) To cgmpare deveIOpment 9f spring- vitamin-mineral mix., urea and 80g/ton’ Rumensin. ’ ’
born heifers at two prebreeding target caverage prices were: hay $40/ton; supplements $135/ton; cracked/delivered corn $2.75/bu.
weights (55% or 60% of mature weight)
on reproduction and productivity, and
(2) To develop summer-born heifers to summer heifers was exposed to bullswere used on the summer heifers for 45
similar target weights, then compare two beginning August 5 (30 days before the days; but half of the heifers began the
dates of breeding (30 days before cowscow herd) and a second group of heifersbreeding season on August 5 and the
or same date as cows) on reproductionwas placed with bulls beginning Sep- other half on September 5. About 60

and subsequent productivity. tember 5 (same date as mature cows). days after the end of each breeding
Each year heifers were placed in dry- season, heifers were examined for
Procedure lot pens by treatment groups for the pregnancy, and were weighed and con-

winter feeding phase. They were fed dition scored.

A three-year study was initiated meadow hay plus awheat middlingsand The bred heifers grazed subirrigated
using heifer calves selected from the soybean hull-based pellet and crackedmeadow after-growth during the falland
MARC Il cow herds at the Gudmundsen corn in balanced rations to achieve thein the winter were fed meadow hay and
Sandhills Laboratory near Whitman, desired gains and target weights. Haysupplement (1.5 Ib/day, 40% CP) on
Neb. In 1998, 1999 and 2000, approxi- (9%-10% CP) was fed ad libitum in bale range. Calving began about March 1 for
mately 80 spring-born heifers and 50 feeders. Pellets (20% CP) with Rumensinthe spring heifers, May 15 for the
summer-born heifers were selected each(80g/ton) and a vitamin-mineral mix were August-bred heifers, and June 15 for the
year as replacements for the springfedinbunkswith cracked cornas needed.September-bred heifers. Calving records
(March and April calving) and summer Heifers were weighed monthly and were recorded on all heifers and calving
(June and July calving) cow herds. The rations were adjusted to obtain desiredassistance given as needed. After calv-
genetic profile of the cows was similarin gains. Table 1 shows the feed rations foring, spring heifers were fed good quality
each herd and the same bulls were use@ach group and the feed costs for themeadow hay plus supplement (1.5 Ib,
in both herds each year. winter feeding phase over three years.40% CP). Summer heifers received the

The heifers were randomly allotted Forthe spring heifers, the cost of feed for same ration until May 15, when all
within age and weight to the treatment the high-gain group was $22/hd higher heifers were moved to summer range.
groups in mid-December for the spring than for the low-gain group ($107 vs Summer heifers calved on summerrange.
heifers and in mid-January for the sum- $85). For the summer heifers, the feed The spring 2-year-old cows were
mer heifers. The spring heifers were cost was $11/hd higher for the August exposed to MARC Il bulls on June 5
assigned to one of two treatments, low- group than the September group ($66 vseach year for rebreeding, while all sum-
gain or high-gain, to reach prebreeding $55). mer 2-year-old cows were placed with
target weights of 660 Ib (55% of mature  After the feeding phase each year, allthese same bulls on September 5. The
wt) or 720 Ib (60% of mature wt), heifers were weighed and body condi- summer cows were fed 1.0 Ib/day of
respectively by May 15. tion scored on May 15 and moved to 48% CP cubes during the breeding sea-

The summer heifers were assigned tonative range for summer grazing. Before son in 1999, and in 2000 the cows were
either an August or September breedingthe breeding season began for each grouded these cubes 45 days before and dur-
group. These heifers were developed sacheifers were blood sampled twice (10 ing the breeding season. Calves from
both groups would reach a similar targetdays apart) to determine puberty spring 2-year-old cows were weaned in
weight of about 720 Ib or 60% of mature (cycling) status and were pelvic mea- early September, and calves from sum-
weight by beginning of breeding season. sured. Four Angus bulls were placed mer cows were weaned in late Novem-
This weight would be similar to the with the spring heifers on May 20 for a ber. All bred 3-year-old cows were placed
higher gain Spring heifers. One group of 45-day breeding season. The same bulls (Continued on next page)
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with the mature cow herds and fed andTable 2. Heifer development and breeding results for spring and summer heifers over three

managed with them thereafter. Data
were analyzed using least squares

analyses of SAS and chi-square analy-Trait

ses.
Results
Spring Heifers

The feed ration for the high-gain
spring heifers (Table 1) included 7 Ib of
corn and pellets, while the low-gain
heifers received a total of only 4 Ib. This
supplement for the high-gain group

caused a 0.3 Ib/day increase in ADG

the 155-day wintering period.

Table 2 shows the heifer weights and

years.
Spring Summer (breeding)

Low High August Sept.
No. of heifers 120 120 73 73
Beginning wi? Ib 469 469 402 403
May 15 wt., Ib 638 689 58P 549
May body condition 5% 6.0° 5.8 5%
May target wt., Ib 660 720 590 560
Winter ADG, Ib/day 1.h 1.4 1.9 1.x
Prebreeding wt., Ib 638 689 703° 727
Prebreeding body condition 56 6.0¢ 5.5 5.4
Pelvic Area, cri 174 171 178 181°
Cycling before breeding, % 4 85¢ 89 92
Began breeding season May 20 May 20 Aug 5 Sept 5
Pregnant in 45 days, % 92 88 88 93
Pregnant check wt, Ib 8b7 852 785 778
Pregnant body condition 26 5.8 5.4 5%

~ " ®Heifer development began in mid-December for spring and in mid-January for summer heifers each year.
(1.4vs 1.1) and cost $22/hd more duringbeTreatment means in row within season differ (P<0.05).

breeding results on the spring heifers Table 3. Calf production and rebreeding of 2-year-old cows over two years.

over three years. In mid-December the

heifers weighed 469 Ib. At prebreeding
in mid-May, the high-gain heifers

weighed 51 Ib more (P<0.05) than the

low-gain group and had 0.4 unit higher

(P<0.05) condition score. The high group Precalving body condition

heifers at prebreeding were at 57% of

mature wt and the low group heifers
were at 53% of mature weight. In both

groups, heifers did not reach projected

target weights. The percentage of Actual calf weaning w&, Ib.
heifers cycling before breeding was 11% Calf ADG?, Ib/day

higher (P<0.05) for the high-gain over
the low-gain heifers (85 vs 74%). The

45-day pregnancy rate was 4% higher

(P>0.20) for the low-gain heifers (92 vs
88%) than the high-gain heifers. This

was unexpected and may have been du

Spring Summer (breeding)
Trait Low High August Sept.
Calving season began Mar. 1 Mar. 1 May 15 June 15
No. of heifers calving 71 67 43 47
Precalving wt., Ib. 914 945° 898 898
5.3 5.3 5.3 5.3
Calf birth date, day Mar. 13 Mar. 12 May®3  June 26
Calf birth weight? Ib. 72 74 72 73
Calving difficulty, % 13 21 14 2¢
Calf losses-calving to weaning (No.) 2 2 1 1
Weaning date, day Sept. 6 Nov. 27
Calf age at weaning, days 177 178 487 159
402 403 388 324
1.87 1.85 1.69 1.59
205d adjusted calf weaning ¥tlb 455 453 418 398
Cow wt. at weaning, b 90b 928° 916 911
Cow body condition 54 5.3 5.0 5.0
Cows pregnant with™ calf, % 90 91 79 75
Cow productivity, b 387 368 357 350
Cows in herd at 3-years of &gé6 i 73 63 67

aCalf weights adjusted for sex

8Productivily =number of calves weaned x adjusted weaning wt. divided by number of heifers developed.

to the low-gain heifers gaining more cNumber of cows remaining in herd to have second calf as 3-year-olds divided by number of heifers

rapidly on lush spring grass during the
breeding season. At pregnancy check,
the high-gain heifers averaged 25 Ib more

(P<0.05) than the low-gain heifers.

and reproduction results of the spring groups (91% vs 90%). Cow total pro-

developed.

deTreatment means in row within season differ (P<0.05).

Percentage of cows rebreeding for Summer Heifers
Table 3 shows the calving, weaning their second calf was similar for both

Feed rations for the August heifers

2-year-old cows over two years. The ductivity was slightly higher for the (Table 1) included 5 Ib of supplement
third year data are unavailable at thislow-gain group. At second calving, while the September heifers received
writing. The high group cows were calving date, calf birth weight and calv- only 4 Ib because they had 30 days

heavier (P<0.05) at calving and at wean-ing difficulty were similar for the two

longer to gain the target weight before

ing times. Average calf birth date, calf groups. If these results continue for breeding began. August heifers gained
the third year, they would indicate 0.3 Ib/day faster than the September
calf losses were similar for both developing heifer calves to be 60% of heifers, but feed cost was $11/hd more.

birth weight, calving difficulty, and

groups. Calf ADG to weaning also was mature weight at first breeding is not

Heifers averaged 403 Ib in mid-

similar for both groups of cows indicat- necessary, under similar managementJanuary (Table 2). By mid-May, the
ing milk production was similar. The and may be too costly. An economic August heifers weighed 580 Ib while
205-day adjusted calf weaning weights analysis will be completed in the future. September heifers weighed 549 Ib. At
breeding, the August heifers weighed

were nearly identical for both groups.
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703 Ib while the September heifers haveincluded warmertemperatures, lessng, had similar reproduction and calf
weighed 727 Ib (P<0.05). These weights heifer stresses, more pelvic relaxation, production as higher gain heifers (1.4
were about 60% of mature weight. The better nutrition on green grass and moreADG) that reached 57% of mature
percentage of heifers cycling before heifer exercise. weight.
breeding was similar for both groups. Calf ADG to weaning was greaterfor ~ Summer heifers bred to calve 30 days
The 45-day yearling pregnancy rate the calves on the May calving cows. before the mature cows had slightly
was 5% higher (P>0.20) for the Septem- Actual calf weaning weights were 64 Ib lower yearling pregnancy rates, but
ber heifers (93% vs 88%) over the heavier (P<0.05) from the May calving slightly higher 2-year-old pregnancy
August heifers. September heifers werecows, but the 205-day adjusted weightsrates than heifers bred to calve at the
30 days older at breeding than thewere 20 Ib different (P<0.05) between same time as the cows. May calving
August heifers. At pregnancy check groups. heifers had heavier 205-day calf wean-
time, heifer weights were similar. Cow pregnancy rates for the seconding weights compared to June calving
In Table 3, the 2-year-old cows in calf were low for both groups (May = heifers. Summer-born calves had simi-
both groups had similar weights at calv- 79%, June = 75%). This was probably lar birth weights to spring-born calves,
ing and at weaning times. Calf birth due to the mature grass and lower nutri-but less calving difficulty was experi-
weights were similar for the two groups, tion during the September and Octoberenced with June calving.
but calving difficulty percentage was breeding season for these 2-year-old Pregnancy rates of summer heifers
higher forthe cows calvingin May (14%) cows on range. However, cows were were satisfactory at yearling breeding,
than those calving in June (2%). The supplemented with 1.0 Ib/day of 48% but unsatisfactory at 2-year-old
prebreeding pelvic area (Table 2) wasCP cake during the breeding season.rebreeding. Only 54% of the summer
slightly larger (6crf) for the June calv- Also, the summer cows were smaller heifers were still in the herd at 4 years of
ing cows, which may have had some (about 900 Ib) at calving which may age.Growth rates of summer-born calves
influence on calving difficulty. How- have influenced rebreeding rates. appear to be lower than spring-born
ever, when comparing calving difficulty Another year of data on calf produc- calves.
between the various groups (March vstion of the spring and summer 2-yr-old
May vs June calving), cows calving late cows is being collected. However, the 1Gene Deutscher, professor emeritus, Animal
in the spring or summer had fewer results at this writing indicate the fol- Science; Rex Davis, beef unit manager, Animal
problems. This difference was not due to lowing. Spring heifers developed dur- SC‘E”CE'NWEEI F?Ie””?"BReseirlch and Extension
smaller calf birth weights. The factors ingthe winter atalow gain (1.1 ADG) to Center, North Platte; Brent Plugge, extension

. . . cep . educator, Thedford; Andy Applegarth, GSL Unit
influencing less calving difficulty may reach 53% of mature weight prebreed- manager, Whitman, Neb.

Urinary Allantoin as an Estimate of Microbial
Protein Synthesis

Mariela Lamothe meadows. Allantoin excretion declined intestine and used by the hostanimal and
Terry Klopfenstein with season as diet digestibility declined. is the sum of the digestible true bacterial
Don Adams Bacterial protein predicted from protein produced in the rumen (BCP)
Jacki Musgrave allantoin was significantly related and the digestible rumen undegradable
Galen Ericksont (R?=.62) to bacterial protein predicted intake protein (UIP) from the feedstuffs.

by NRC. Urinary allantoin has poten- There is little UIP in forages and there-
tial as a tool to predict bacterial pro- fore, BCP production is the primary

Urinary allantoinisameasure of  tein production in grazing cattle. source of MP; furthermore, most beef
bacterial protein production and has cows are fed forage diets of varying
potential to be used in productioh Introduction quality soitis important to have accurate
settings. estimates of BCP production.

Supplementing forages with a pro-  Allantoin, an end product of purine
tein source is a common practice usedmetabolism excreted in urine, has been
Summary among cow/calf producers to improve shown to be an effective indicator of
the digestibility and intake of the forage. BCP synthesis 2001 Nebraska Beef
Allantoin excretion in the urine was To be profitable, the supplement must Cattle Report,pp. 115-116; 2002
evaluated as a marker for bacterial provide the right type and adequate Nebraska Beef Cattle Repoyip. 66-
protein production in lactating and amount of protein. Metabolizable pro- 68). The determination of allantoin in
dry cows grazing Sandhills range and tein (MP) is the protein absorbed by the (Continued on next page)
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Table 1. Allantoin excretion, diets and BCP estimates for cows grazing Sandhills range or subirrigated meadows.

May June July August September December
Item M2 R2 M R M R M R M R R
BW, Ib 889 905 971 1005 1046 1064 1054 1080 1080 1093 1097
IVDMD 70.2 67.7 67.3 63.6 59.0 61.8 57.2 55.8 50.4 52.5 52.4
DMI, Ib® 23.3 23.0 24.9 24.8 24.2 25.0 23.6 23.9 23.7 23.4 22.4
A:C° 3.87 3.23 4.00 3.20 4.03 3.56 1.80 1.67 1.88 1.63 1.07
Allantoin, g/d 41.5 34.9 47.1 38.8 49.4 46.0 194 21.7 23.9 20.5 14.5
BCPe, g/d 889 745 1014 834 1085 989 496 467 524 459 308
BCF, g/d 964 922 994 895 713 820 644 597 434 490 463

3 = meadow, R = range.

bPredicted dry matter intake from NRC

CAllantoin:Creatinine ratio.

dBacterial CP production estimated from allantoin.

eStandard error = 21.6; Meadow vs Range (P < 0.01); period effect (P <0.01).
fBacterial CP production estimated from NRC, 1996.

urine has the advantage of being a 1200
noninvasive method which can be
applied to a larger number of animals
and under practical feeding conditions, 8004
in contrast to the use of cannulated ani-3,

mals. Therefore, the objectives of this % 600+

1000+

study were to 1) determine the BCP @ —-©
S 4004
production in forage fed beef cows by
using allantoin excretion as a marker, 2001
and 2) to compare our results with -e— Range-o— Range,NRcm— Meadews~ Meadow, NRC
NRC estimates. 0 ? T ’ v v v T
S ¢ & 8 8 8 8 8
> =] =2} ks > 1
T = = ) Q 5 o}
Procedure = 3 > S ” o z a}

. . Lo Month
Sixteen March-calving cows (primi-

parous) were randomly assigned to ei-
ther upland native range or subirrigated
meadow at the Gudmunsen Sandhillsused to obtain diet samples from rangeby using the NRC model. The BCP val-
Laboratory near Whitman, Neb. Cows and meadow during each sampling pe-ues (Table 1) decreased with advancing
were allowed to graze their respective riod. Diet samples were freeze dried andseason (Figure 1) and were related to the
pastures for two weeks, the first week for analyzed for IVDMD. dietdigestibility. Diet digestibility, DMI,
adaptation and the second week for col- The NRC (1996) model was used to and microbial efficiency are the primary
lection, from May to September. Collec- predict BCP production and dry matter factors that determine BCP production.
tions were made in May, June, July, intakes (DMI). Actual measured body The NRC model estimates the require-
August, September, and December. Inweights and measured IVDMD values ments for DIP by multiplying total

Figure 1. BCP predicted from allantoin or NRC.

December, cows were assigned only towere used as inputs. digestible nutrients (TDN) intake by
the rangeland treatment. Approximately microbial efficiency. Microbial effi-

50 ml of urine were taken as a spot Results ciency, the amount of microbial protein
sample from each cow for five days produced from TDN, is in general

during the second week of each period. Cow weights increased from 900 Ib assumed to be 13%. However, at low
Samples were frozen and aliquots werein May to 1100 Ib in September and TDN levels, which occurs in the case
analyzed for allantoin and creatinine. December (Table 1). Range IVDMD of low-quality forages, a decrease in
Urinary creatinine excretion is used as adecreased from 70% in May to 52% in microbial efficiency is likely to occur
marker of total urine excretion, andithas September and December, Meadowdue to a slower rate of passage. Slower
been suggested that the ratio of allantoinlVDMD values tended to be higher than rates of passage lead to more energy
to creatinine in spot urine samples can berange values, especially early in the sea-used for microbial maintenance. There-
used to determine the amount of micro-son. The allantoin to creatinine ratio, fore, we estimated, in the NRC model,
bial protein supply. Creatinine is ex- and therefore, the amount of allantoin that microbial efficiency declined from
creted in the urine at the rate of .14 decreased from May, June, and July t013% in May to 8% in December. The
mmole/kg BW. Individual body weights August, September, and December. BCP predicted by allantoin excretion
were taken in each collection period. Bacterial CP was predicted by two was well related to the BCP predicted by
Esophageally-fistulated cows were methods —from allantoin excretionand the NRC model (Figure 2;?R .62).
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k=]
:_’.’ 1200 digestibility of range was high but for-
Q y = 1.000x - 17.992 [ age availability may have limited intake
g 10004 R®=0.6158 o o and therefore the NRC intake would be
S gool (Y over predicted. July is atransition period
g ® when digestibility of the diet is decreas-
= eoo-l ing. Accurate estimates of the diet are
% ® °® critical. We used 11% microbial effi-
T 4001 ciency in the NRC model and that may
3 o be too low. The DIP content of the
g 200 grasses in August, September, and De-
g 0 . . . . - cember may have limited BCP produc-
0 200 400 600 800 1000 1200 tion as estimated by allantoin but the
NRC Predicted BCP, g/d NRC model does not account for DIP

deficiency.
Itwas concluded that urinary allantoin
has potential to be a useful tool to esti-
It is very important to predict BCP and NRC (R = .62). Where there was mate BCP production in grazing cattle.
production in grazing cows because thenot good agreement, for example July We believe this will allow us the oppor-
BCP supplies most of the MP to the cow. meadow, either of the predictions could tunity to further refine the MP system
The NRC model may predict BCP pro- be incorrect. The NRC prediction is and allow more accurate supplementa-
duction quite well, but that has not generalized over the days of the monthtion schemes.
been well validated. The use of allantoin and metabolic functions of the cow
as a predictor of BCP production is during that period; on the other hand,
interesting because itis noninvasive andallantoin represents five specific days  'Mariela Lamothe, graduate student; Terry
the cows graze and produce normally. and the specific intake and functions of Klopfenstein, professor; Galen Erickson, assistant
. . . . professor, Animal Science, Lincoln; Don Adams,
Urine is readily collected once daily. In the cows on those days. professor: J. Musgrave, research technician, West
general, there was good agreement Specific examples where differences central Research and Extension Center, North
between BCP predicted from allantoin could have occurred follow. In May, the Platte.

Figure 2. BCP predicted by NRC versus BCP predicted from allantoin excretion in urine.

Metabolizable Protein Requirements of Lactating
Two-Year-Old Cows

Trey Patterson protein requirements on production The protein in meadow hay harvested
Don Adams traits during the first two months after in the Nebraska Sandhills is predomi-
Terry Klopfenstein calving. Cows supplemented to meetnately rumen degradable intake protein
Amelia Hopkin? metabolizable protein requirements (DIP). Conventional supplementation

had a higher ADG than degradable strategies typically supply DIP as the
protein supplemented cows. Milk pro- predominant source of protein. Meeting
duction declined from 15.9 to 10.8 Ib/ the DIP requirements of young cows is
day at 26 to 69 days after calving, important, but supplemental unde-
respectively. Hay intake averaged gradable intake protein (UIP), protein
2.4% of body weight. Supplementa- that escapes rumen degradation, may be
tion to meet metabolizable protein necessary to meet MP requirements of
requirements increased postpartum two-year-old lactating cows consum-

Lactating two-year-old cow
consuming meadow hay were defj-
cient in metabolizable protein
Supplementation with undegradable
intake protein alleviated the defi
ciency and improved postpartu

weight gain. weight change, but did not affect ing meadow hay in the Sandhills. In
intake or milk production. Montana, supplementing UIP to young,
Summary lactating cows improved weight gain
Introduction and percentage of cows bred early in the
Eighteen lactating two-year-old breeding season. We hypothesized that

cows maintained on meadow hay Lactating two-year-old cows have a meeting NRC (1996) requirements for
were used to determine the effects ofhigh requirement for metabolizable MP would positively affect production
supplementation to meet metaboliz- protein (MP), protein absorbed into the traits in lactating two-year-old cows in

able protein or degradable intake body, relative to nonlactating cows. the Sandhills. _
(Continued on next page)
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The objectives of this study were to Table 1. Composition of supplements fed to Data were analyzed in an unbalanced
determine the effects of supplementin lactating 2-year-old cows consuming 01 design using the GLM procedure
. pp 9 meadow hay (DM basis). ;
UIP (to meet MP requirements) to two- of SAS. Calving date was tested as a
q

. . i C . . .
year-old lactating cows consuming ngredient MP pIP covariate for all variables. Calving date
meadow hay on performance, intake, Soybean meal 55.0 — was only significant as a covariate for
and milk production. Feather meal 38.4 — cow ADG, calf on weight, and calf off

Soybean hulls 6.6 91.9 weight. All othgr varlaples were ana-
Procedure lyzed by analysis of variance.
Urea — 6.9
The experiment was conducted at the®upplements fed thee times weekly from 15 to 64 Results

: : ) day post-parturition, on average. Meadow hay
University of Nebraska’'s Gudmundsen |~ o',/ CP, 80% NDF (OM basis).

Sandhills Laboratory near Whitman, bFormulated to meet metabolizable protein ~ The average calving date was simi-
Neb. in spring of 1999. Eighteen two- requirement. _ _lar for the MP and DIP treatments
year-old cows (average calving date igg;ﬂg:ﬁteendtto meetthe degradable intake protein rap1e 2. March 23 and March 22,
March 23) were maintained in a large respectively). Cows on the MP treat-
dry lot and allowed ad-libitum access to ment had a higher ADG (P =0.02) than
late-June harvested meadow hay (8.6%2.5% of BW, and diet microbial yield of cows on the DIP treatment (0.90 versus
CP, 1.8% UIP, 80% NDF (OM basis), 10.5% oftotal digestible nutrientintake. 0.31 Ib/day for MP and DIP, respec-
and 54% in vitro organic matter digest- The NRC (1996) reports that microbial tively). There were no differences in
ibility). On April 5, 1999, cows thatwere yield decreases with low-quality forages cow BCS changd(=0.21), butcowson
at least seven days postpartum (n = 13)because of slow passage rates. In thehe MP had positive BCS change com-
were blocked by previous winter treat- 1998 Beef Cattle Repo(p. 7) it was pared to the negative change of cows in
ment Q001 Nebraska Beef Report, proposed that values of 9% to 10% bethe DIP treatment. Calf gain was not
p. 19), stratified by weight and body used for low-quality forages plus one affected by treatment.
condition score (BCS), and randomly percentage unit after calving. We there-  Cow weights at the start of the intake
assigned to one of two supplementalfore used 10.5%. The MP supplement period (May 3), which were estimated
treatments. Treatments were: 1) supple-was 61% CP and 31% UIP (DM basis) from initial weight and ADG for each
mentation to meet metabolizable protein and the DIP supplement was 32% CPanimal, were the same (Table 3; 8338
requirements (MR and 2) supplemen- and 2% UIP. The MP was fed at the ratelb). There were no effect® & 0.53) of
tation to meet DIP requirements (DIP). of 1.2 Ib/day (169 g of UIP/day) and the treatment on hay intake. Hay OM intake
Cows and their calves were weighed DIP supplement was fed at 1.3 Ib/day averaged 20.3 Ib and 2.4% of body
both on April 5 and 6 without depriva- (12 g of UIP/day). Supplements were weight.
tion from food or water, and a BCS was pelleted and fed individually threetimes ~ Twenty-four-hour milk production
assigned to each cow by two techniciansweekly from April 7 to April 24, 1999. did not differ ¢ = 0.97) between treat-
on each day. At seven-day intervals, Any refused supplement was weighed ments in April or May (Table 4). Milk
cows that were not allotted to treatmentsand the amount recorded. production declinedR = 0.0005) from
on April 5, but were at least seven days Twelve-hour milk production was an average 15.9 Ib/day in April to 10.8
postpartum were assigned alternately todetermined by the weigh-suckle weigh Ib/day in May. Peak milk production
one of the two supplemental treatments.method on April 21 and May 18. Twenty- occurred sooner than the predicted 8.5
Cows and their calves were weighed andfour-hour milk production was estimated wk postpartum time period (NRC, 1996).
cows were assigned a BCS on two con-by multiplying 12-hour milk production  Milk production is important in young
secutive days when allotted to treatments by two. Intake measurements were takencows because it affects nutrient status
The five cows that were not allotted to in a six-day period beginning May 3. and the ability of a young cow to return
treatments on April 5 eventually calved, Time release chromium boluses wereto estrous after calving. Previous
with one additional cow allotted on April used to determine fecal output in eachresearch has demonstrated supplemen-
12 and the final four cows allotted on animal, and predictions were validated tal UIP to both increase and decrease
April 19. Cows and calves were weighed with four steers using total fecal collec- milk production. The UIP levels supple-
off-test (without deprivation from feed tion. mented in this study did not affect milk
or water) and cows assigned a BCS on Beginning April 12, cows were bled production.
May 27 and 28, 1999. once weekly via jugular venipuncture.  The nutrient balance of both treat-
Both supplements were formulated Plasma was harvested by centrifugationments in April and May are shown in
to meet DIP requirements, and the MP and stored in plastic screw-cap vials for Table 4. Cows on the DIP treatment did
had additional UIP to balance metabo- subsequent determination of progest-not consume all of the supplement of-
lizable requirements (Table 1). Require- erone concentration. Animals were con- fered. On average, the DIP cows con-
ments were generated using the NRCsidered to be exhibiting normal estrous sumed 1.0 of the offered 1.3 Ib of
(1996) Model assuming a peak milk activity when plasma progesterone wassupplement per day, with a range of 0.8
production of 12 Ib, forage DM intake of greater than 1 ng/ml. to 1.1 Ib/day across all cows in that
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Table 2. Performance of 2-year-old lactating cows (Exp. 3) consuming meadow hay and slightly deficient in May based on the
supplemented to meet metabolizable protein requirements (MP) or degradable intake -
protein requirements (DIPY. model (days to lose 1 BCS). Metaboliz

able protein was deficient for both

ftem MP biP SEM groups in April (-68 and -181 g/d for
galving daét\éN b l\ggrlch 23 l\élzlrzch 22 o MP and DIP, respectively). The reason
ow start , . .
Cow end BW, Ib 875 860 15 that thg MP dld not meet MP require-
Cow ADG, Iif 0.90 0.31 0.15 ments in April is that milk production
gOW StaétBBgSS i-g j-g 8-1 was under-predicted for the cows when
ow en . . .
Average daily BCS change 0.004 -0.001 0.003 supplements were formulated. In May,
Calf start BW, Ib 103 101 4 when milk production declined, the MP
Calf end BW, Ib 170 165 4 cows were 58 g/day positive in MP com-
Calf ADG, Ib 1.37 1.30 0.07

pared to -57 g/day for the DIP cows.
%Supplements fed thee times weekly from 15 to 64 day post-parturition, on average. Meadow hay Reglucing the MP deficiency in April

£->% CP. 80% NDF (OM basis). and alleviating the deficiency in May

“Treatments differP = 0.02. resulted in the higher ADG recorded for
the MP cows. Plasma progesterone was
not above 1 ng/ml for any cow at any
sampling point, indicating no cows

Table 3. Organic matter intake of 2-year-old lactating cows (Exp. 3) consuming meadow hay and exhibited luteal activity by May 17 (sec-

supplemented to meet metabolizable protein requirements (MP) or degradable intake

protein requirements (DIP)2, ond to last bleeding).

ltem MPP DIPC Research in Montana showed UIP

It supplementation increased percentage
BW. 853+ 18 853t 18 of cows bred in the first 21 days of the
Hay intake, Ib 194+ 18 20.9+ 1.5 breeding season. Breeding performance
Hay intake, % of BW 23+0.2 25+ 0.2 was not measured in the current study,
a8Supplements fed three times weekly from 15 to 64 day post-parturition, on average. Meadow hay Wﬂg np dlff.er.ences were noted in lll“lteal
9.5% CP, 80% NDF (OM basis). activity within 60 days after calving.
‘C’” = g- Young cows often have longer post-
n = o.

partum intervals (interval from calving
to luteal activity) than mature cows.
Postpartum intervals greater than 100

days in two-year-old cows have been
Table 4. Milk production and estimated nutrient balance of lactating 2-yr-old cows (Exp. 3) reported by other researchers. Both
consuming meadow hay and supplemented to meet metabolizable protein (MP) or precalving energy level and BCS at calv-

degradable intake protein (DIP) requirementg®. ! )
ing can affect postpartum interval. The

dBody weight at start of intake (May 3, 1999) estimated by on trial BW and ADG.

April 21, 1999 May 18, 1999 cows in the current study were in a nega-
ltem MP bIP mP DIP tive energy balance prior to calving (2001
Milk production, Ib/da§ 15.9 16.1 10.8 10.6 Nebraska Beef Report, p 19). The BCS
DM intalcs, 'U'M | 23.2 2.8 2.2 23.8 ofthe cows at the initiation of the experi-

alance, vical -Z. -Z. -0. -0. . . .
MP supplied, § 643 531 643 531 mentwas 4.7, which is a margmal level
MP required, § 710 712 585 587 of condition for young, lactating cows.
gll; balanl_ced %@ 5;?,2 -égé 8288 £-35679 The results of the current study indi-
supplied, .

DIP required, § 592 608 592 608 cate supplementatl_on of UIP to meet
DIP balance, g 266 255 266 255 metabolizable protein requirements will
Days to lose one BCS 54 60 197 292 increase postpartum weight change of
aCalculated using 1996 NRC Model, nine cows/treatment. spring calving, two-year-old cows con-

bSupplements fed three times weekly from 15 to 64 day post-parturition. Average calving day March €@ming meadow hay of this quality.
1999. Meadow hay was 9.5% CP, 80% NDF (OM basis).

CTwenty-four-hour milk production determined by weigh suckle weigh procedure; SEM = 0.6; Intake

declined P = 0.0005) across measurement dates.

dTotal intake; Hay intake determined using a marker on May 3-8, 1999. 1Trey Patterson, Amelia Hopkin, graduate
MP = metabolizab_le protein. _ students; Don Adams, professor, West Central
DIP = degradable intake protein. Research and Extension Center, North Platte;

Terry Klopfenstein, professor, Lincoln.

treatment. Few refusals were recordedtreatments in April and May based on
for the MP treatment. Despite the low the NRC model using 10.5% microbial
supplement consumption on the DIP efficiency. Energy was markedly defi-
treatment, DIP was in excess for both cient for both treatments in April and
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Use of Sexed (Female) Sperm is Successful in
Yearling Heifers

Gene Deutscher Introduction However, pregnancy rates with sexed
Rex Davis sperm must be similar to unsexed sperm

George Seidel Many techniques to separate maleif it is to be used extensively in com-
Zell Brink and female sperm have been investi-mercial livestock production.

John Schenk~? gated during the past 30 years with little  Two years of research was conducted

success. However, a new technologyin cooperation with Colorado State Uni-
using flow cytometry/cell sorting for versity and XY, Inc. at Ft. Collins, Colo.

Sperm can be sexed with 90% DNA content of sperm has been devel-to compare the effects of sexed (sorted)
accuracy and the sexed sperm can oped with promising results. In cattle, female sperm with normal (unsorted)
produce Al pregnancy ratesslightly the X-chromosome-bearing sperm sperm on Al conception rates, fetal
lower than normal sperm. Sexed (female) have 3.8% more DNA than the sex ratio, and pregnancy rates of year-
sperm may be available to beefprp- Y-chromosome-bearing sperm (male). ling heifers managed under ranch con-
ducers next year. The sperm sorting procedure involves ditions. Other treatments evaluated
staining the sperm with a dye that binds effects of bulls, ranches, Al technicians,
specifically to the DNA. The diluted and the site of sperm deposition.

Summary mixture passes through a flow cytometer
in a fine stream; and a vibrating crystal Procedure

A two-year study was conducted on breaks the stream into droplets. The
457 yearling replacement heifers to stained sperm are illuminated by a laser  The two-year study was conducted at
evaluate effects of sexed (female) spernmbeam and fluoresce. The female spernmthe West Central Research Center, North
compared to normal (control) sperm on glow brighter than the male. Acomputer Platte, Neb., using yearling replacement
Al conception rates, fetal sex ratio and quantifies the fluorescence of the spermheifers from one ranch (n=102) in 1999
pregnancy rates of heifers. All heifers and attaches a positive or negative elec-and from three ranches (n=355) in 2000.
were estrous synchronized, heattrical charge to the sperm droplet. The Heifers were delivered to the center in
detected and bred by Al. Semen frommale and female sperm are thenFebruary each year (except from one
three bulls was collected and sexed by adeflected in an electrical field and col- ranch in 2000), managed in drylots, and
sperm sorter located at Colorado lectedinto separatetesttubes. Currentlyfed ground alfalfa hay, corn silage, and
State University. Results showed a 3%the sperm sorter (SX Mo Flo, Cytomation corn with Rumensin to reach prebreed-
to 13% reduction in Al conception Inc., Ft. Collins, Colo.) is capable of ing target weights of about 800 to 850
rates of heifers inseminated with low sorting bull sperm at up to 4,000 live pounds. Heifers remaining on the third
dose, sexed sperm compared to nor-sperm/sec. of each sex. The current sortranch were managed similarly in all
mal dose, control sperm; with overall ing accuracy is about 90% for each sexaspects.
50-day pregnancy rates being simi- (Schenk and Seidel, 2000). All heifers were fed MGA for 14 days
lar. Fetal female sex ratio was 92%  Because ofthe expense involved with and injected with PGF (Lutalyse) 19
for sexed sperm compared to 49% for sorting sperm, research has focused ordays after the end of the MGA feeding
control sperm. Sperm can be success-developing improved sorting technol- period. Heifers were heat detected three
fully sexed resulting in slightly lower ogy and on methods to inseminate times per day but bred by Al only once a
Al pregnancy rates, but yielding 90% females with reduced sperm dosage peday (evenings, 12 or 24 hours after onset
of the preselected sex of calf. unit compared to conventional Al. of estrus) for five days after the PGF

injection.

2002 Nebraska Beef Repert Page 12



Table 1. Results of sexed (female) sperm on

heifers — 1999

mL straws containing at least 1.5 to 3.0 (P<0.01) for the sexed group compared
million total sperm (0.5 to 1.0 million tothe controls (81% vs 38%). However,

Group live motile sperm after thawing). Lab- both percentages were lower than
Trait Control Sexedl  oratory evaluations of sexed sperm expected.
No. of heifers inseminated 31 2 quality showed some compromise of  The overall treatment results for the
Al conceptiof, % 71 68 sperm, but this was minimal compared heifers from the three ranches in 2000
Fetus female sex rafio% 3¢ 81° to the damage caused by freezing andare shown in Table 2. The Al conception
Heifers pregnant in 50 days, % 87 87

thawing which can kill half of the sperm. rate was lower (P<0.02) for the heifers
Each year, our study was a part of areceiving the sexed sperm compared to
zﬂefgtiﬁFaﬁg'dA?ybggg\:ﬁtmh' Szt;fgn""ffgﬁq ht‘jvaot larger number of field studies conducted the controls (54% vs 67%). This differ-
Red Angus sires. Cleanup bulls were placed by CSU researchers. In both years, eaclence was disappointing, but appeared to
with heifers 10 days after Al period for a total heifer was systematically assigned to abe influenced by ranch effects. Heifers
Eg;ﬁgnb;foen‘:'l%sﬁaﬁrwas collected: Control. tréa@tment group in the breeding chute from one ranch had identical Al concep-
normal dilution and freezing, 7 million live according to the order of insemination. tion rates for the two treatment groups,
sperm per straw; and sexed-semen sorted forTwo-thirds of the heiferasere assigned and were from the same ranch as heifers
Lee”:{;"tfawerm’ frozen, 0.5 - 1.0 million ive sperm 4 e jnseminated with sexed sperm andin the 1999 study. However, heifers from
Heifers were ultrasounded at 60 days after Al one-third with control sperm. Equal another ranch had a 30% difference
for day of pregnancy and sex of fetus. Calf sex numbers of heifers per treatment were between groups. Heifers from the latter
\éve,?ﬂse;ﬂgf'é?fg? (?Dt <°0a|.\(’)T)§" inseminated within bull, site of semen ranch were smallerin type and lighter in
deposition, Al technician and ownership weight. Heifers from both ranches were
of heifers. Sexed sperm were depositedmanaged similarly at breeding using the
either into the uterine body (as were all same Al sires and procedures. The over-
controls) or half into each uterine horn all 45-day pregnancy rate for the control
using embryo transfer sheaths. Usuallyand sexed groups were very similar and
semen was deposited at least half wayat normal levels. The fetal female sex
into each uterine horn but not so far as toratio was 92% for the sexed group and

®eifers were estrous synchronized with the

Table 2. Results of sexed (female) sperm on
heifers from three ranches — 2000

Group

Trait Control  Sexe®l

No. of heifers inseminated 112 211

é' tconfcep“?ﬁ' % o g; g‘z‘fh cause tissue damage. 49% for the control group as expected.
etus remale sex ra (1] . . .
Heifers pregnant in 45 day9%6 90 o1 After the Al period, heifers were No differences were found between

ot . ronized with th returned to their respective ranches intechnicians or site of insemination.
elrers were estrous syncnronizea wi e i

MGA/PGF 19-day program. They were heat Mid-May and cleanup bulls were placed However, one bull tended to have
detected and Al bred with semen from two With the heifers about seven to 10 dayshigher conception rates than the other.
56_? Angus Sirej- CIeaff:UP bulls W_ege Flaced Witlh later for a total 45 to 50-day breeding Bull fertility differences have been

eifers seven days after Al period for a total go550n Al heifers were given an ultra- found in many research studies.

45-day breeding season. .
bSemen from each bull was collected: Control- Sound exam about 60 days after Al to  Other research results previously

normal dilution and freezing, 7 million live determine Al conception and sex of reported (Schenk and Seidel, 2000)

sperm per straw; and sexed-semen sorted for, : _ .
female sperm, frozen, 0.5 million live sperm per fetus. Calf sex was confirmed at calv- were:

straw. ing. Data were analyzed using least
“Heifers were ultrasounded at 60 days after Al square analyses of SAS and chi-square
for day of pregnancy and sex of fetus. Calf sex analvses

was confirmed at calving. Yy )

donly two ranches bred heifers for 45 days total. b)
efMeans differ (P<0.02), but ranch and sire Results

differences exist.

9"Means differ (P<0.01).

a) sexed sperm conception rates
were generally about 10% lower
than those of control sperm.
sexed sperm from lower fertility
bulls resulted in significantly
fewer pregnancies compared to
controls.

c) spermfromsome bulls had higher

tolerances for sorting, freezing

and thawing than from other
bulls.

pregnancy rates were similar for

sperm dosages of 1.5 and 3.0

million total sperm per straw.

e) pregnancy rates from sexed
sperm were not increased by
depositing sperm into uterine
horns compared to the uterine
body.

Since the secondary variables were

equalized and blocked within the major
Each year semen from two Red treatments, the results of the treatments

Angus sires (one bull was used bothin 1999 are shown in Table 1. The Al
years) was collected at Colorado Stateconception rate for the heifers receiving
University by CSU and XY, Inc. scien- the sexed sperm was similar (P>0.20) to d)
tists. The control (unsorted) sperm werethe heifers receiving the control sperm
diluted and frozen using conventional (68% vs 71%). Conception rates were
procedures and packagedtoyield atleashormal for both groups. Pregnancy
7 million live motile sperm per straw ratesin 50 days of breeding were identi-
after thawing. The sexed (female) spermcal for both groups. No differences were
were collected from the sperm sorter found between bulls, Al technicians, or
(SX Mo Flo), as previously discussed, site of semen deposition. The fetal

and were packaged and frozen in 0.25-female sex ratio was considerably higher (Continued on next page)

Page 13 —2002 Nebraska Beef Report



f) fetalfemale sexratio from sexefl
sperm were between 85% ar|d
90% in most studies.

g) results from using sexed mal
sperm were similar to femal%9
sperm.

In conclusion, sexed-frozen sper
have produced pregnancy rates that : :
are slightly lower than control-froze EStrous SynChronlzatlon
sperm, but fetal female sex ratio st .
close to 90% with sexed sperm. Maxi- Programs for Lactatmg Cows
mum fertility from low dose sexed sperrh

may only be achieved with bulls of high
fertility. Calf survival rate, calf birth|

weiaht and arowth have been normél Gene Deutscher The Select Synch program can
withgsexed sgerm R Brent Plugge induce cycling in cows that have not
berm. Rex Davis resumed cyclicity. Researchers also

have found calf removal in combination
with Select Synch increased pregnancy
The Select Synch program for  rates in anestrus cows. The CO-Synch
synchronizing estrus in lactating program was developed to include
cows produced better results inja mass breeding; therefore, labor for heat
small study than the one injectio detection is not needed.
PGF program and similar results t Experiments were conducted over two
the CO-Synch mass Al program. years to compare the Select Synch pro-
gram with the one injection PGF-10-day
program in 1999, and to compare Select
Summary Synch with the CO-Synch program in
2000, on estrous response, conception
Two estrous synchronization exper- rates, and overall pregnancy rates of
iments were conducted on lactating lactating cows.
cows to compare the Select Synch
program with the one injection PGF- Procedure
10-day program and the CO-Synch mass
Al program. The Select Synch pro- Experiment 1
gram in both experiments produced
good results. Pregnancy rates during In 1999, 83 red crossbred 3-year-old
I the synchronization period were cows at the West Central Research and
1Gene Deutscher, professor emeritus, a|(162% and 81% for the Select Synch Extension Center, North Platt.e, Neb.,
Rex Davis, beef unit manager, Animal SciencE, program compared to 49% for the were used. The cows calved in March
West Central Research and Extension Cenfer,PGF and 61% for the CO-Synch pro- and April and were fed brome grass and
North Platte, Neb.; George Seidel, professor, ndgrams. The Select Synch programalfalfa hay after calving plus some corn
6’3'.' Brink, research associate, Colorado S.tj;einduced estrus in some noncycling silage to meet their nutrient require-
niversity; and John Schenk, reproducti L.
specialist, XY, Inc., Ft. Collins, Colo. | cows. However, the Select Synch pro-ments. The cows were body condition
2Appreciation is expressed to the Hansen ;7 gram requires two injections (GnRH 6.0 before the breeding season in early

by all cattlemen, but could have a major
impact on Al breeding programs. Dairy-
men could produce more female calves;
beef seedstock producers could perfolm
more specialized matings; and, bekf
replacement heifer development pro-
ducers could produce more female
calves for less dystocia at calving.
Sexed sperm will cost more and wifl
require greater cattle management ¥d
i

|
Sex-specific sperm will not be usiF

(o IR=]

Al breeding skills. More research
needed on sperm sorting efficiency and
on large-scale field trials to improvt
pregnancy rates of low dose, sexéd
sperm. Commercial sexed, frozen spelm
should be available within one to twb
years in the United States. A commdr-
cial product has been available in the
United Kingdom since early 2001. |

Ranch, North Platte, Neb., Schuler Red Angis gnd PGF) and about seven days of June and were 25to 77 days post partum.

Ranch, Bridgeport, Neb., and Jackson Ran¢h, . .

Maxwell, Neb., for providing heifers (plus bulld heat detection and Al breeding. Cows were z?lllotted to two treatment

for semen, Schuler) and excellent cooperation pn groups according to cglvmg date and

this research. Also appreciation is extended to Introduction cycling status (determined by ovar
ycling y y

XY, Inc. for sexed semen and partial funding cl)f palpation). In addition, two blood

research. |

Methods of estrous synchronization samples were taken at 10-day intervals
| are needed that will achieve high con- before treatments were imposed to
| ception rates during a short Al period at determine serum progesterone levels
| low costs. A major challenge of syn- and actual cycling status. Group A cows
| chronizing lactating cows is a high (Select Synch) were given a 2cc injec-
| percentage of cows are anestroustion of GnRH (Cystorelin, Rhone

| before the breeding season. Merieux, Inc., Athens, Ga.) on day zero
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and an injection of PGF (Lutalyse) on  Cows were moved to summer pastureTable 1. Comparison of Select Synch Pro-
day seven with heat detection and Al and two Red Angus bulls were placed %l;(a;)n;ri\:vr:ghmP:SF-lo day program—
between injections and for seven dayswith them for a 40-day breeding period.

after PGF. Group B cows (PGF) were Ultrasound was used about 30 days after Group

heat detected and bred by Al for five the synchronization period to determine Trait Select

days, then given PGF on day six and heatAl conception rates, which were con- Synch  PGF

detected and bred by Al for five addi- firmed by calving dates. Pregnancy pal- No. of cows 42 41
Cycling before treatment, % 71 56

tional days (standard PGF one injection pation at 60 da;_/s after bull removal was Cycling during synch, % 93 75
procedure). Semen used for Al was from used to determine total pregnancy ratesrirst service conception, % 87 67
one Red Angus sire. Two experienced  First service conception rate was cal- Pregnant in synch. period, % ~ ®1 49
technicians were used for Al and bred culated using the number of cows that Pregnant in 60 days, % % 9
equal number of cows in each group. conceived to Al, divided by number of #Cows were 3-year-olds, body condition 6.0 and
Cows were moved to summer pasturecows bred by Al times 100. Pergentggeggfg C%Z;ong gfggrgﬁe{nﬁwgg geé‘?]rs}:rﬁ]?;"gﬁ:;
after the synchronization period and two pregnant during the synchronization andseven days later a PGF injection. PGF program
black Angus bulls were placed with them period was the number of cows preg- was the standard procedure with one injection of
five days later for a 45-day natural breed- nant to Al divided by total number of Eﬁifgf five days of Al before and five days after
ing period. Ultrasound was used aboutcows in treatment group times 100. All bSynch. Period was 10 days for PGF program and
30 days after the synchronization perioddata were analyzed by chi-square 10 days for Select Synch (four days before PGF

. . . and six days after).
to determine Al conception rates, which analyses. cdMeans with different superscripts in same row

were confirmed by calving dates. Cows differ (P<0.05).
were palpated for pregnancy at 60 days Results
after bull removal to determine total
pregnancy rates. Table 1 shows results of Experiment Table 2. Comparison of programs for
. 1. The Select Synch program produced Eggéﬁ{;’éﬂf’lﬁa”d cycling cows.
Experiment 2 better results in all traits than the PGF
program. However, more cows were Group
In 2000, 75 red crossbred 4-year-old cycling before treatment in the Select Trait Select
cows (same cows as in 1999) were usedSynch group according to blood analy- Synch _ PGF
to compare Select Synch and CO-Synchsis. The Select Synch program yielded Noncycling cows
programs. They were fed and managed20% higher (P<0.05) estrous responsegs'cfi’;;%‘ﬁﬁng synch, 9% glzf 5%?

after calving similarly to Experiment 1. during the synchronization period, 20% First service conception, % 82 70
The cows were body condition 5.5 higher (P<0.05) conception rates and Pregnantin synch. period, % 75 3¢
before the breeding season and were 382% higher (P<0.05) pregnancy rates (N:z"'(')?gcgvc;g§ 20 93

to 91 days post partum. The cows wereduring the synchronization period cycling during synch, % 93 87
allotted to treatment groups according to compared to the PGF program. Overall, First service conception, % 89 65
calving date and cycling status (ovary 60-day pregnancy rates were similar for Prégnant in synch. period, % 83 57
palpation). No blood samples were col- both programs. &Cycling status determined by blood progesterone
lected. Group A cows (Select Synch) ~ Table 2 shows results for the non- Les"yer:ihkfegg:ﬁ)gij‘;g“igtz;’;sgf:;'both programs.
were given GnRH and PGF injections cycling and cycling cows separately. cdveans with different superscripts in same row
using the same procedure as in Experi-The Select Synch program induced differ (P<0.05).

ment 1. Group A cows were heat estrusin 36% (P<0.05) ofthe noncycling

detected and bred by Al as in Experi- cows. First service conception rate was

ment 1. The Group B cows (CO-Synch) also higher (P>0.10) and pregnancy ratethis period. Conception rate was high
were given the same injections at theduring synchronization period was which yielded an average (62%) preg-
same time as the Select Synch cows, butonsiderably higher for Select Synch nancy rate during the synchronization
their calves were removed for 48 hours cows, (75% vs 39%, Select Synch andperiod.

afterthe PGF injection. These cows werePGF, respectively, P<0.05). Results for  The CO-Synch results were slightly
heat detected and bred by Al for two the cycling cows also were positive for lower (P>0.25) for all traits than the
days before the PGF injection and two the Select Synch over the PGF program.Select Synch. The CO-Synch first ser-
days after. All cows not detected in heat  Table 3 shows results for Experiment vice conception rate on the cows
by 36 hours after the PGF injection were 2. The Select Synch results were not asdetected in heatwas 77%, butitwas only
mass bred by Al at 48 hours and a secondigh asin Experiment 1. Only 73% ofthe 38% for the cows that were mass bred
GnRH injection was given. No heat cows cycled during the synchronization by Al. The extra expense for semen,
detection and Al were performed there- period, which was disappointing. The GnRH second injection and labor to
after. All semen used for Al was from reasons for this low rate are unknown, mass breed the noncycling cows, in
one Red Angus bull. One Al technician but daytime temperatures were high addition to the 48-hour calf removal,
inseminated all cows in this experiment. (near 10€F) with strong winds during (Continued on next page)
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Table 3. Comparison of Select Synch and CO- 40
Synch Programs — Experiment 2

Group 30

Trait Select CO-
Synch  Synch

No. of cows 37 38
Cycling before treatment, % 83 83
Cycling during syncR, % 73 58
First service conception, % 85 77 10 m
Conception of mass Al, % — 38
Pregnant in synch. period, % 62 61

Pregnant in 55 days, % 95 92 0 | |

% cows in heat
N
o

aCows were 4-year-olds, body condition 5.5 -3 -2 -1 0 1 2 3 4 5 6
and from 34 to 91 days after calving before Days

treatment. Select Synch program involved a

GnRH injection and seven days later a PGF
injection. The CO-Synch program involved

the same injections as Select Synch plus 48 hour

calf removal after PGF injection and mass breed- 40
ing at 48 hours after PGF plus a second GnRH
injection at Al. 35
bSynch. period was eight days for Select Synch

(two days before PGF and six days after). Synch. 30
period for CO-Synch was the same except all
cows not Al bred by 36 hours after PGF were mass
bred Al at 48 hours with no heat detection and -
Al thereafter.

¢CO-Synch conception was 77% for cows 15
detected in heat and 38 % for cows not heat & >
detected and mass bred. 10

Distribution of Heat in Select Synch Program — 1999
Day 0 = PGF Injection

heat

25

COWSs In

was not justified in this small study. 0-
Experiments with large numbers of cows 5
are needed to determine differences o s
between programs. Distribution of heat — 2000
Figure 1 shows the distributions of D Select Synch M Co-Synch (Mass Al at 48 hrs)
Day 0 = PGF Injection
heat (estrus) for the Select Synch pro-
gram in 1999 and 2000. Note the differ- Figure 1. Distribution of cows in heat in 1999 and 2000 experiments.
ences between years. Cows showed heat
on days five and six in 1999, but not in
2000. Days two and three after the PGFGnRH injection may need to be delayed these synchronization programs, is
injection had the large majority of cows to get higher conception rates. Coloradoavailable in Extension Circular ECOO-
in heat in the Select Synch program.  research has indicated a 24-hour delay279, Synchronizing Estrous in Beef
Inthe CO-Synch program, about37% in mass Al is not necessary, but more Cattle

of the cows showed heat on day two. Ourresearch is needed.
observations on the cows in this group  Results of these two small experi-
indicated about 10 hours after the sec-ments indicate Select Synch produced  'GeneDeutscher, professor emeritus, Animal
ond GnRH injection all estrous activity better results than the one-injection Science; Rex Davis, beef unit manager, Animal

. . Science, West Central Research and Extension
ceased. The loss of estrous activity mayPGF program and similar results to the center, North Platte, Neb.; Brent Plugge, extension
have been due to the GnRH causingCO-Synch mass Al programs. Our educator, Thedford, Neb. Appreciation is
ovulation and cessation of heat. Theresults support research findings in expressed to Alta Genetics, Watertown, Wis. for
timing of mass Al in relation to the other states. More information on Providing the bull semen for Al.

-2 -1 0 1 2 3 4 5 6
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Windrow Grazing and Baled-Hay Feeding
Strategies for Wintering Calves

Jerry Volesky windrows or swaths in lieu of baling. being removed. Pasture forage was then
Don Adams The objective of this strategy is to pro- allowed to grow until harvesting in
Richard Clark* duce windrow-stored forage that will September of each year. Cut forage was
match the nutrient requirements of a raked into windrows that were approxi-
certain class of livestock. mately 3 feet wide and 33 feet apart.
Windrow grazing of meadow We initiated a two-year study in Alternate windrows were then baled

forage was a cost-saving strategy 1997 to evaluate windrow grazing of (1,000 Ib round), and bales removed.
for wintering calves. Quality of meadow forage with weaned calves asRemaining windrows were left in place.
windrow-stored forage remained an alternative to the conventional feed- The grazing and feeding trial began
relatively constant through the fall  ing of baled hay. Our approach was in mid-November and continued through
and winter and resulted in adequate unique in that we harvested regrowth January of each year. Forty-eight steer
calf gains. meadow hay in an attempt to provide calveswere randomly allocated into three
forage that would meet the nutrient replicate groups (eight head each) for
requirements of a weaned calf. The the windrow grazing (windrow) treat-
Summary objectives were: 1) to quantify calf per- ment and three replicate groups for the
formance, feed intake, and waste underbale-fed (bale) treatment. Calves had an
Windrow grazing is a strategy where windrow grazing and baled-hay feeding initial weight of 447 Ib. Bale-fed calves
livestock directly graze windrow-stored management strategies; 2) to quantifywere kept in dry-lot pens and fed hay
forage, generally during a time when hay quality changes as affected by packaged from the alternate windrows
packaged hay is provided. We evalu-storage method and time; 3) to deter-in the corresponding pastures.
ated calf performance, forage quality mine effects of windrow coverage on  Fecal output for estimation of forage
and waste, and determined economicsubsequent wet meadow herbage yieldintake was determined with 18 calves
returns under windrow grazing and and composition; and 4) to compare during December 1997 and 1998. Three
bale-fed strategies. Quality of wind- costs and returns associated with wind-calves from each windrow or bale repli-
row-stored forage remained constant row grazing and baled-hay feeding strat- cation were sampled. Each calf on the

through fall and winter and resulted in egies. intake trial was orally dosed with an
adequate calf gains. Forage waste un- intraruminal continuous chromium
der windrow grazing was closely asso- Procedure (Cr)-releasing device five days before a
ciated with grazing management. six-day fecal collection period. Concur-

Economic analysis indicated costs  The study was conducted from 1997 rent with the fecal collections for the
for windrow grazing were substan- to 1999 at the University of Nebraska, windrow and bale calves, total fecal col-
tially less than those associated with Gudmundsen Sandhills Laboratory, lections were made on eight steer calves
a bale feeding strategy. Correspond- five miles northeast of Whitman, Neb. that were similar in weight and age to
ingly, net returns per head and acre Experimental pastures (eightacres)werethose under the windrow and bale treat-
were greater for windrow grazing established on a subirrigated range sitements. Four of the calves were individu-
compared to the bale-fed strategy. of awet meadow that had primarily been ally fed baled hay and four were
used for hay production. Vegetation of individually fed hay collected from
Introduction the study pastures was dominated bywindrows.
cool-season species including smooth In the windrow grazing treatment,
Using strategies that extend the nor- bromegrass, redtop bent, timothy, slen-forage waste was determined from pre-
mal grazing season is one approach toder wheatgrass, Kentucky bluegrass, andand post-grazing weights of 6-foot sec-
reduce costs in ranch enterprises. Thisseveral species of sedges, rushes, antions of windrow. Under the hay-fed
has included using complementary spikerushes. treatment, the amount of hay wasted was
grazing of seeded forages, grazing of Each of three pastures were grazeddetermined by collecting hay that was
stockpiled forages, or any approach thatby mature cows with calves at 39 animal- discarded and trampled in an area around
places greater reliance on the grazingunit-days (AUD)/acre during the last the round-bale feeder. After the trial
animal for harvesting forages. Another two weeks of May in 1997 and 1998. ended in late January, cows were placed
strategy to potentially lower harvest and This stocking rate resulted in heavy usein the windrow grazing pastures for
feeding costs is the direct grazing of with nearly all of the available forage (Continued on next page)
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additional grazing of the windrows. Table 1. Body weights and gains of calves grazing windrows or fed baled meadow hay.

Pre- and post-grazing measurements of Treatment
windrows were also made.

. Trial year Item Windrow grazing Bale-fed SEM
To evaluate the effect of time and 1997.98 R e e 10

. - nital weignt, 10. .
method of stprage on forage quality, Final weight, Ib. 530 5076 429
samples of windrow, baled, and stand- Total gain, Ib. 8h 50 2.88
ing (not cut in September) forage were Daily gain, Ib./day 1.18 0.86 0.04
collected at the time of harvest and eachi99g-99 Initial weight, Ib. 443 449 3.96
month through February. Final weight, Ib. 485 487 3.33
. . Total gain, Ib. 42 38 3.17
Windrows left on the meadow until Daily gain. Ib./day 057 052 0.04

they are grazed during the winter may —— o N

have an effect on the vegetation directly bv"\/?;ir:hiarl1r roe\}Ar/rs(?rtrc:aatrr?e[:\]tezrar‘]rgans Wi.th unlike superscripts differ (P<0.05).
underneath. Such effects were evaluated
by sampling during the following July of
eachyear. Ineach meadow pasture, quad-
rats were clipped in areas that were and
were not covered by windrows. Clipped
vegetation was sorted into grass, sedge, 11 1
legume, and other forb components and 10
then dried and weighed.

Partial budgeting techniques were
used to compare the windrow grazing
and bale feeding strategies. Some costs
common to both strategies were included
to determine whether either strategy
could be profitable over a range of calf
prices. For purposes of comparison, a
100 acre field, typical of ranch-scale
operations, was assumed.

—&— Windrow e
y .. o . Bale -
4 —w— Standing S

o T L [ 11

Results ! ' ! ! ' !
Sep Oct Nov Dec Jan Feb

Month

Crude Protein (%)

N w e [&)] ()] ~ [ee]
)

Calf Weight Gain and Forage Intake

Figure 1. Effect of time and method of storage on crude protein content of wet meadow hay

There was a year by treatment inter- (organic matter basis), 1997-98 and 1998-99.

action effect for calf weight gain (P <

0.05; Table 1). During the first year of

the trial, windrow-fed calves gained 81 determined from steers that were indi- pastures after the calf grazing period
Ib compared to 59 Ib for bale-fed calves. vidually fed and subject to total fecal ended. This resulted in an additional
There was no difference in weight gain collection, averaged 67.3% and was not23% utilization of the windrow forage
between treatments during the secondaffected by year or treatment (P > 0.05). left by calves during the first year of the
year of the trial (P > 0.05). The greater Dry matter in vivo digestibility was trial and an additional 75% utilization
weight gain for windrow calves during 60.4%. Forage intake by individually during the second year. Forage waste
1997-98 was likely due to the presencefed steers was also similar between yearafter the combined calf and cow grazing
of high quality regrowth that occurred and treatments and averaged 11.2 Ibperiods averaged 18% and 4% during

after haying. The fall of 1997 was rela- organic matter/head/day. the first and second year of the trial,
tively mild and our hay harvest date was respectively. The difference between
three weeks earlier compared to 1998.Forage Waste years was largely due to the cow stock-
Diet samples collected from esophageal- ing rates that were applied.

fistulated cows on December 8, 1997  Pregrazing weight of windrow-stored

contained 14.6% CP compared to 10.4%forage averaged 2.8 Ib/linear-foot and Effect of Time and Method of Storage

CP for hand-collected samples of wind- pre-feeding weight of bales was 990 Ib. on Forage Quality

rows. Some of the regrowth in windrow Under our grazing management, forage

pastures was observed to remain greerwaste (refusal) by windrow calves aver-  Year did not affect CP content, ADF,

as late as December 20, 1997. aged 29% and was higher than wasteor NDF of windrow, baled, or standing
In vivo organic matter digestibility by bale calves (12.5%, P < 0.05). We (stockpiled) forage (P > 0.05). A treat-

of baled hay and windrow forage, as allowed cows to graze in the windrow ment by month interaction was detected

2002 Nebraska Beef Repert Page 18



Table 2. Effect of windrow coverage on subsequent wet meadow herbage yield and composition, pe about 90 Ib/acre or 1.5% less yield.
July 1998 and 1999.

Treatment Economics
Plant group Windrow covered Control SEM
_________ Ib/acre - - - - - - - - - Estimated costs for producing and
s » 500 3730 16 harvesting hay were about $25/acre
rasses y ’ 0, i - i =
Sedges and rushes 1.800 1,780 387 (37%) higher for the bale-feeding strat
Legumes 330 310 91 egy compared to windrow grazing due to
Forbs 200 80 47 baling and bale moving costs (Table 3).
Total 4,920 5,900 272 The costs of feeding bales are a major
astandard error of the mean, N = 9. addition to the bale-fed strategy and are
b.owithin plant group, treatments means with unlike superscripts differ (P < 0.05). $11/ton or about 33% of the costs for

harvesting hay. Additional costs for
windrow grazing are for fencing materi-
als and labor to install the fence and
Table 3. Costs of forage production and grazing or feeding for windrow grazing and bale-fed move the temporary fence while grazing

strategies? windrows. The resulting strategy feed

ltem Windrow grazing Bale-fed costs were $0.16/head/day for windrow
Forage producton e $/acre - - --------- grazing compared to $0.30/head/day for
Fertilizer and application 32.35 32.35 the ba!e'fed' .
Mow and rake 10.00 10.00 During the 1997-1998 trial year, net
Bale (large round) — 19.30 returns for windrow grazing were
Move bales — 6.13
$72.26/head compared to $52.31/head
CTow 2% 6778 forthe bale-fed strategy. This difference
Grazing or feedingy - - -$/acre - - - - - $/ton - - reflects both the lower costs and the
Hay cost 4235 33.88 fact that animals gained better under
Feeding cost windrow grazing that year. Net returns
Iéa?o; der (d o, interest o - 1-6% o6 during 1998-1999 were $62.96/head
ale reeder (depreciation, Interest, repair — . . .

Tractor (depreciation, interest, repair, fuel) — 4.35 for windrow g_razmg a_nd $49'34/_head
Fence 3.52 — for bale-fed with the difference prima-
Labor 1.68 — rily due to strategy costs since animal
Total costs per acre or ton $47.55/acre $44.89/ton gains were similar. These returns do
Feed cost/head $11.60 $21.24 notinclude costs for land, management,
Feed cost/head/day $ 0.16 $ 0.30 or overhead.

Based on 100 acres meadow, 410 calves (500 Ib) and a 72 day windrow grazing or bale feeding perioJin an analysis that projected net
bCosts for windrow grazing are dollars/acre and costs for the bale-fed strategy are dollars/ton. returns by strategy for the years 1992

through 1999, gain from the windrow

grazing averaged $29.04/head com-
for CP content (P < 0.05). Crude protein legumes, and 1% forbs. Total herbagepared to $19.86/head for bale-fed. This
contentunder windrow, baled, and stand-yield was 20% less in the area directly analysis held costs constant at 1998
ing storage treatments was similar in covered by windrows compared to the level and permitted steer calf prices to
September (10.6%), but CP of standingcontrol (P < 0.05; Table 2). This differ- vary according to actual prices, 1992-
forage declined to 5.7% by February ence was due to 1,140 Ib/acre less gras§999. Animal gains were held constant
(Figure 1). Crude protein content of yield under the windrow covered treat- at 0.5 Ib/day so the year to year dif-
windrow- and baled-stored forage was ment compared to the control. Treat- ferences reflect only calf price varia-
similar over all sampling months (P > ment did not affect yield of the sedge/ tions. Net returns for bale-fed were

0.05). rush, legume, and forb plant groups. more variable compared to the mean as
Although our data indicate a 20% reduc- reflected by a coefficient of variation of

Effect of Windrow Coverage on tion in total herbage vyield in the area 125% compared to 84% for windrow

Subsequent Vegetation Production covered by windrows, only about 9% of grazing.

and Composition the total area of a pasture is affected by

windrow-coverage when 3-feet wide
In July of the growing seasons fol- windrows are created 33 feet apart. ~ 'Jerry Volesky, associate professor,
lowina windrow arazin m ition Applvina thi rcen r Agronomy; Don Adams, professor, Animal
Of 9 %0 hgab 9, co pOSdtO 0 r?py % t fs phe ce 'Fage to ou hdata Science; and Richard Clark, professor, Agricultural
of wet meadow herbage averaged 63%shows that or'g e entire pasture the Ntz nomics, West Central Research and Extension
grasses, 30% sedges and rushes, 6%ffect due to windrow coverage would center, North Platte. Neb.
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Forage Quality and Animal Performance of Steers
Grazing Smooth Bromegrass/Legume Pastures

Mark Ullerich 2001 Nebraska Beef Repgrp. 34-36).  defoliation across grazing systems.
Terry Klopfenstein Growing legumes in combination with In addition to the performance data

Bruce Anderson cool season grasses can reduce purebtained from the grazing steers, four
Michael Trammell* chased inputs by contributing nitrogen ruminally fistulated steers were assigned

via fixation, improve nutritive values of randomly to one of four treatments in
the forage produced, and provide moreblock two to maintain a constant stock-
uniform seasonal distribution of for- ing rate of 3.1 AUM/acre and used to
age growth. Ruminal protein degrada- collect diet and omasal samples. The
tion appears to be higher for legumesfistulated steers were managed in the
than grasses. It has been proposedgsame manner as the performance cattle
that protein in birdsfoot trefoil, a except they were rotated to a different
nonbloating perennial, is less readily treatment at the start of a new period.
degraded by microbes in the rumen Three diet and omasal samples were
Summary allowing its protein to be used more collected each period via ruminally
effectively by ruminants than the protein fistulated steers. Rumen contents were
A trial was conducted to evaluate in alfalfa and clovers. Therefore, the evacuated and an omasal sample was
effects of interseeding legumes into objectives of this experiment were to obtained by introducing the arm into the
smooth bromegrass pastures on animalevaluate the effects of interseeding rumen and at least two fingers into the
performance and forage quality. Ani- legumes into smooth bromegrass pas-omasum through the reticulo-omasal
mal gains on legume/bromegrass tures on animal performance and forageorifice. The subsequent diet samples

Interseeding legumes int
established bromegrass pastures
increased both CP content and
digestibility of diets, but improve
animal performance appears to be
an energy response.

treatments were higher than brome- quality. collected were representative of animal
grass alone. Laboratory analysis of selectivity while grazing one-, six-, and
diet samples collected from ruminally Procedure 18-day paddocks. Forage samples were
fistulated steers indicated no difference analyzed for CP (combustion method)

in the undegradable intake protein Forty-eight steers (56035 Ib) were  and IVDMD. Undegradable intake pro-
content of pastures. Legume/brome-assigned randomly to one of four tein of the diet samples was measured
grass treatments had higher IVDMD treatments consisting of establishedusing a modified procedure of Mass
than the control. Therefore, the smooth bromegrass pastures inter-(1998 Nebraska Beef Reppmp.
increases in gain are attributed to seededwith 1)alfalfa (ALF), 2) birdsfoot 90-92). Diet samples were incubated in
increased energy of legume/brome-trefoil (BFT), 3) kura clover (KC), or situ using Dacron bags for a period of
grass diets and not undegradable 4) fertilized with 50 Ib N/acre (CON). time equivalent to the rate of passage,

protein content. Steers rotationally grazed pasturesestimated from IVDMD, plus a 10-hour
divided into nine paddocks designed to lag. Omasal samples, which have effec-
Introduction simulate two-, six-, and 36-paddock tively escaped rumen fermentation, were

rotations in a modified nested paddock placed in Dacron bags, and bacterial

Forage proteins are degraded rap-design, thus providing grazing periods contamination was removed by reflux-
idly by ruminants and therefore supply of 18-, six-, and one-day respectively in ing the sample in neutral detergent solu-
relatively small amounts of unde- a 36-day grazing period. The pasturestion. Dry matter passage at the omasum
gradeable intake protein (UIP). weredividedintothree blocks with each was estimated by the amount of in situ
Undegradable intake protein supple- block containing one pasture of each residue.
ments are an alternative way to over-mixture plus the fertilized smooth Diet samples collected from the 36-
come this metabolizable protein bromegrass monoculture. Pastures inpaddock system would not be represen-
deficiency, but not without a substan- blocks one and three were 4.4 acres andative of average forage quality. In this
tial increase in overall production costs. pastures in block two were 5.5 acres.system, animals were rotated daily and
Previous research at the University of Movement of the cattle through the dietsampleswere collected immediately
Nebraska has shown a response to UIRyrazing rotation was from the largest following their movementinto that pad-
supplementation of yearling steers paddock (18 days) to the smallest (onedock, allowing for maximum animal
during the grazing season but the day), with each block starting in a dif- selectivity. The diets collected from
increased gains were not maintainedferent paddock to stagger the growth two- and six-paddock systems were col-
during the finishing period2000 stage at which plants were first grazedlected approximately midway through
Nebraska Beef Reporpp. 30-32; and balance plant growth stage duringthe respective grazing periods, allowing
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Table 1. Average daily gains and response variables for legume/bromegrass mixtures and smooth (P<0.05). The IVDMD values differed
bromegrass monoculture. (P<0.10) between legume/bromegrass

Treatmertt mixtures and the control diet (65.2% and

Item ALF BFT KC CON SEM pvalle  62.6 % respectively) with KC being the
. . 0
ADG, Ib/day 1.90 194 205 172 0.088 04 most digestible (70.7%). There were no
CP, % 16.8 16.3 17.4 16.1 0.82 24 differences between ALF, BFT, and the
AT fos 521-35 701-431 ] 62-1@39 38 . 09 CONIVDMD values indicating digest-
et , % . . . . i — . . .

Omasal UIP, % DM 164 133 135 132 015 _ |b.|I|ty of KC caused this difference.
Forage UIP, % DIl 1.54 1.54 1.26 2.04 29 — Biomass data from the three legume/

aSmooth bromegrass pastures interseeded with Alfalfa (ALF), birdsfoot trefoil (BFT), kura clover (Kcﬂromegrass treatments, shown in
or fertilized with 50 Ib/acre of N (CON). igure 1, support these results. The
bContrast of control treatment vs the average of the interseeded legume treatments. legume portion of the KC treatment

cdvieans in he same row with unlike superscripts differ (P<0.05). . o .
€Undegradable intake protein of the legume portion of the mixtures and the UIP of the CON. ComanEd nearly 50% of the stand. This
may have allowed the animals greater

selectivity of a higher quality diet than
100% - the other two mixtures. Since animal
selectivity likely had a profound impact
on diet quality, a greater proportion of
legume increases the animal’s ability to
select a higher quality diet.

The UIP contents of the diets across
treatments were not different (P=0.87).
Undegradable intake protein results
from omasal samples followed the same
B% grass trend as the diet samples (P=0.14).

Laboratory analyses of the clip samples
for UIP also indicate there were no dif-
ferences (P=0.23) among the legumes
for UIP.

The BFT treatment contained less
than 20% legume as a proportion of the
total biomass (Figure 1). Crude protein
and IVDMD values of the BFT treat-
ment were not statistically different

Figure 1. Biomass proportions for legume/bromegrass mixtures. fromthe CON, suggesting diets selected
were not different in composition from
for average animal selectivity. Since may have on the stand. Both two- andthose of the CON. Therefore, there may
previous research at the University of six-paddock system clip samples were not have been enough legume available
Nebraska concluded there were no dif- taken from the paddock where animalsto elicit a protein response.
ferences in legume persistence, samplesvere grazing potentially disturbing the  Animal gains on legume/bromegrass
collected from the two- and six-paddock accuracy of the biomass results. Samplegreatments were higher (P = 0.04) than
systems were thought to be represen-were analyzed in the same manner as théhe control (1.96 Ib/day vs. 1.72 Ib/day)

90%
80% A
70% A
60% A

50% 1 M % legume
0

% forage

40%

30%

20%

10% -

0% -

ALF ' BFT ' KC
Treatment

tative of the diets consumed and aver-diet and omasal samples. with KC gaining the most (2.05 Ib/day).

aged to evaluate any differences that Because forage proteins are extensively

may exist among treatments. Results degraded in the rumen, it may be
Biomass samples, clipped approxi- assumed that there is an abundance of

mately 1 inch above ground level, were  Table 1 summarizes the responseDIP. In addition, since no differences in
collected to coincide with the diet variables of interest in this experiment. UIP of the treatments were observed,
samples obtained. Five, seven, andCrude protein contents of the diets acrossncreased digestible energy content of
11 2-foot plots were clipped randomly treatments were not statistically differ- the diets must be responsible for the
from 36, six-, and two-paddock systems ent (P=0.30). The KC treatment was increase in gains observed in this
respectively and separated into grasssignificantly different (P<0.10) when experiment.

and legume fractions. By design, bio- compared to the control (17.4 vs 16.1)

mass data from the 36—padd0ck sys@e:-mand appears to be depen_dent on the IMark Ullerich, graduate student; Terry
were collected before grazing was initi- amount of legume present in the standy qpfenstein, professor, Animal Science; Bruce
ated and is representative of the avail-(Figure 1). Invitro dry matter disappear- anderson, professor, Agronomy; Michael
able forage without any effects grazing ances were different across treatmentsirammell, research technician.
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Supplementing Yearling Summer-Grazing
Cattle with Fat and Protein and Subsequent
Feedlot Performance

Ivan G. Rush menting either energy or protein. After combination tub contained 20% protein
forages are mature and the protein con<(6.7% NPN) and 20% fat, and after the
tent drops, gains will decrease becausdirst 28 days the fat level was lowered
of protein deficiency. Some research hasto 15%. Primary ingredients for the 40%
shown supplementing undegradabletub were distillers’ grains and solubles.
intake protein (UIP) can enhance gainsFat was added using soy acid oil. Nine
in lush green pastures even though crudel05-acre pastures, which consisted of
protein may be relatively high. Energy primarily crested wheatgrass (80-85%)
supplementation has the potential of with some buffalo and blue gramma
Summary increasing gain, however supplement- grass dispersed throughout the pas-
ing with high starch grains such as corntures, were used. The nine pastures were
Yearling steers supplemented with may interfere with forage digestion. arranged in three blocks (three pastures
protein (40% - 29% NPN - 19% from Less is known about the effect of sup- in a block), and one of three treatments
biuret) while grazing primarily crested plementing fat to yearlings grazing was randomly assigned to one pasture
wheat grass in the summer gained at agrass, but it could serve as an energywithin a block. The steers were then
faster rate than control steers which source without adversely affecting rotated within the pasture block every
were only provided a commercial salt/ forage digestion if fed at low levels. 28 days in an effort to avoid pasture
mineral mix. A lower level of protein When gain is increased on grass, the(location) effect on the supplemental
(20% - 6.7% NPN)/fat (15% -20%) level of compensation in the feedlot by treatments.
combination supplement also the slower gaining cattle often offsetsat The steers were weighed on two
increased gain over controls, but the leasta portion of the previous advantageconsecutive days at the initiation and
supplement response was less thanfor the faster gaining cattle. The level of conclusion of the grazing trial and once
the higher protein supplement. Gain compensation is difficult to predict but at28day intervals. The firstinitial weight
responses were greater during the is very important when considering the was used to assign the steers into 10
latter part of the grazing season when total production system. weight groups from the heaviest nine
forage quality was poorest. Supple- The objectives ofthis experimentwere steers to the lightest nine steers. The
mentation intake varied but tended to: 1) evaluate steer performance while heaviest nine steers were then ran-
to be greater during the latter part of grazing summer pasture when eitherdomly allotted to the nine pastures
the grazing season. The control sum-supplemented with a commercial min- followed by the next heaviest to the
mer grazing cattle that gained at a eral or fat and/or protein in a prepared lightest group. After the allotment was
slower rate did not compensate and tub and to evaluate weekly intake of the complete in each weight group, the nine
gain faster when finished after the sum- supplements, 2) evaluate feedlot per-groups were randomly assigned to the
mer grazing season. When both theformance and carcass characteristics ohine pasture groups. All cattle were

Protein and fat supplementatio
to grazing yearling cattle increasgs
summer gain and this gain advan-
tage is maintained throughout fin
ishing.

>

grazing and finishing phases were cattle after the grazing period. implanted with Synovex-S and tagged
considered, cattle receiving either the with a fly tag at the initiation of the trial.
protein or the protein/fat summer Procedure Each supplement was weighed
supplement gained 59 more pounds weekly and daily average supplement
than the control mineral supplemented Grazing Phase consumption was calculated. Forage
cattle. Carcass traits were similar for samples were hand clipped every 14
all cattle. Ninety head of primarily Angus steers days and were analyzed for crude pro-
weighing an average of 662 Ibs were tein, ADF plus other nutrients. Pumped
Introduction used in this 113-day summer grazing wellwater was provided from one source

trial. The three supplemental treatmentsin water tanks.

Summer-grazing yearling cattle usedwere: 1) salt/mineral supplementa- The placement ofthe tubs and weather
often offers relatively low cost of gain tion, 2) a 250 Ib tub containing 40% vain mineral feeders containingthe min-
and thus can potentially lower the cost protein (29% NPN - 19% from biuret), eral was varied from the water location
of producing beef. In some cases, sum-and 3) a 250 Ib tub containing a com- and was used to aid in the control of the
mer gains can be increased by supple-bination of protein and fat. Initially the level of the supplement intake.
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Table 1. Performance of summer grazing yearling steers and supplemented with either minerals, Finishing Phase

protein or protein and fat.

Supplemert
Salt/Mineral Protein Protein/Fat

No. Steers 30 29 30
No. Pastures 3 3 3
Live weights, Ib

Initial, 5/24 670 659 658

Final - 9/13 822 883 857
ADG, Ib

Period 1 - 28 day 291 3.38 3.17

Period 2 - 28 day 1.27 1.68 1.90

Accum. 56 day 2.09 2.53 2.53

Period 3 - 28 day 1.30 1.52 1.26

Accum. 84 day 1.83 2.19 2.11

Period 4 - 28 day 0.06 1.43 0.76

Overall 5/24-9/13 1.36 2.00 1.7A

aSupplements were: Mineral - commercial mineral; Protein = 40% crude protein - 29% NPN - 19% fr
biuret; Protein/fat = Protein content is 20% (NPN 6.7%) fat was 20% up to 28 days and then was

bed\ieans with different superscripts are different (P < 0.10).
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Figure 1. Forage crude protein over time for treatment pastures.
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Figure 2. Weekly supplement intake.

After the cattle had summer grazed
for 113 days they were shipped to the
Panhandle Research and Extension
Center for finishing on a common high
grain diet. The final fall weights off of
grass were used for the initial weight on
feed. Upon arrival they were implanted
with Synovex-S and vaccinated with a
four-way modified live viral vaccine
(IBR, BVD, PI, and BRSV) and back
poured for external parasites. After 84
days on feed they were implanted with
Synovex+. At the end of the finishing
period they were weighed just prior to
13hipping to slaughter. The final finishing
weight was determined by dividing final
carcass weight by a standard dressing

percentage (62).

Results
Grazing Phase

All cattle gained at a very high level
the first 56 days of the trial when the
forages were of high quality and some
compensatory growth was achieved
(Table 1). Cattle supplemented with pro-
tein only and protein plus fat gained at a
higher level than those supplemented
with the salt/mineral mix at 28, 56, 84
days and overall on the experiment. Pro-
tein alone produced slightly higher gain
than the protein fat combination overall,
however these differences occurred dur-
ing the latter part of the grazing period
when forages were very low in protein.
There were major advantages of the pro-
tein supplements during the last 28 days
of the experiment (Aug. 16 to Sept. 13)
when the average protein content of the
clipped grass samples was approximately
4% crude protein (Figure 1). Most likely
the cattle selected a diet slightly higher
in protein content than the clipped
sample, however they still were protein
deficient as was evident when no gain
was achieved in the salt/mineral control
supplement. The protein content of
the grass was very low because of lack
of rainfall in the late summer and fall of
the grazing period. Also, the predomi-
nant forage was crested wheat grass, a
cool season grass which loses nutrient

(Continued on next page)

Page 23 —2002 Nebraska Beef Report



content very rapidly after it reaches ma- Table 2. Performance of steers finishing on common diet after grazing period.

turity. Also, the cattle had little ability to Summer Supplement
select from the forages available as the

Salt/Mineral Protein Protein/Fat
small amount of warm season grassebS ADG. b 136 5 00 177
H ummer , . . .
were grazed out earlier and c_)nly mature 5 teed wt, Ib 829 883 857
crested wheat grass was available. Thereinishing weight, I 1329 1377 1376
was considerable quantity of standing Bﬁl}lly gaLn, Ill?) Zi-go 2?1'21 25;’-28
. . . intake, . . .
forgge available the entire grazing g .4 (DM)/gain 6.86 721 6.79
period. Overall AD@, Ib 2.55 2.7¢ 2.78
Clipped samples of forages were Caféass Chafacltbe”St'CS oz g5 g5
. . . . : arcass wt,
relatively high in protein the first two Dressing percentage 625 62.9 621
weeks of grazing (Figure 1) then Fat, in .58 .54 .56
dropped to 5-6% crude protein on g%rblmge _ 1‘;-3 1‘;-2 142-‘;'3
RO, ib eye area, sq in . . .
July 5, and afterwardsranged from4-6% . 0 S selett 63 90 83

the remainder of the trial. Because con—aF_ — Sustod 0 3 standard 62 — t

: inal weights were adjusted to a standar percent dressing percent.
Sld_erable, green gr‘?"‘(th was pres\’emeain gain from starting on grass (May 16 - 113 days) to finish (Feb. 5 - 145 days).
during midsummer, it is probable that cmarbling score of 4.0 = small

cattle were selecting a higher quality diet “Means with different superscripts are different (P < 0.010).
than the clipped samples indicated
resulting in a smaller magnitude of pro-

tein response than was experienced thdable 3. Supplement intake of summer grazing yearling steers supplemented with either
last 28 day period salt/mineral, protein or protein and fat.

Supplement intake was somewhat Supplemer, b

variable throughout the trial from week Salt/Mineral Protein Protein/Fat
to week. The differences in intake are Consumption

not totally understood; however, they  period 1 0.63 0.67 1.04
are very similar to intake variation FP)EF!Ogg 8-?& i-gg i-gg

H . erio . . .

encounte_red |n.these expeymentgl Period 4 037 162 192
pastures in previous years with vari-  Overall 0.43 1.31 1.52

ous supplements. Imtla".y' the mineral a8Supplements were: Mineral - commercial mineral; Protein = 40% crude protein - 29% NPN - 19% from
supplement consumption was Very biuret; Protein/fat = Protein content is 20% (NPN 6.7%) fat was 20% up to 28 days and then was 15%.

high so salt was offered free choice to
aid in lowering the consumption of the
commercial mineral.

Overall, the consumption of protein
tub averaged 1.31 Ib/head/day giving aFinishing Phase group in the feedlot even though they
crude protein intake level of 0.52 Ib per came in the feedlot 47 Ib heavier.
steer daily. Of the 0.52 Ib of crude pro-  Gains in the feedlot were not differ- Overall, from the initiation of the
tein, NPN accounted for 0.38 Ib giving ent for the steers regardless of previousgrazing phase to finished weight, cattle
0.14 Ib of natural protein supplementa- summer gain (Table 2). The cattle previ- supplemented with either protein or
tion daily. There was a trend for the ously supplemented with either protein protein/fat during the summer gained
cattle to consume lower levels of protein or protein/fat gained at the same rate59 Ib more than the control group and
inthe earlier grazing season and increaswhile on the finishing ration. There was yielded an additional 30 |b of carcass
ing in the latter part (Table 3). The a slight trend (P = 0.29) for the fastest weight. The additional carcass weight
consumption of the combination pro- gaining steers on grass that were supple€ould be used to offset the added cost for
tein/fat supplement averaged 1.52 Ib permented with only protein to gain at a the summer supplements.
steer daily. This provided 0.30 Ib of slightly lower rate than the other two  Carcass traits were similar for all
crude protein (0.10 Ib from NPN) and summer treatment groups and theytreatments. There appeared to be more
approximately .20 Ib of supplemental fat appeared to be slightly less efficient in cattle grading low choice and above for
daily. The effect fat supplementation feed conversion (P = 0.21). The level of the summer supplemented cattle, how-
had on gain is not certain. It appears thecompensation of the control group ver- ever marbling scores were not different.
limiting nutrient was protein because the sus the summer protein supplemented
cattle gained faster on the higher proteingroup was only 2.6% which is much
supplement. lower than found in most other studies. livan G. Rush, professor, Animal Science,

The cattle supplemented with fat and Panhandle Research and Extension Center,
. . Scottsbluff, Neb.
protein gained the same as the control
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Subsequent Summer Forage Intake Following
Winter Gain Restriction

D. J. Jordon body weight are likely key factors. Per- rib. Initial and final weights for all
Dale Downs haps increasing intake, as a percentag@eriods of the system were based on
Galen Erickson of body weight, dilutes the maintenance two-day consecutive weights follow-
Don Adams energy requirements sufficiently to ingfive days of limit feeding 50% alfalfa
Terry Klopfenstein? account for at least some of the com-and 50% wet corn gluten feed at 2% of
pensation typically observed. body weight (DM basis). Slaughter

The objectives of this research were weights were calculated assuming a
Steers wintered at reduced gains to evaluate the effect of winter gain on common dressing percentage (63%).
compensated 17% and 48%inyears subsequent forage intake and summemot carcass weights were taken at
1and 2, respectively. Increased for- and finishing performance of yearling slaughter, and fat thickness at the 12th
age intake, as a percentage of body steers. Additionally, slaughter breakevenrib, quality grades, and USDA vyield

[

weight, explained the compensat and profitability were evaluated. grades were recorded following a 48-
tion. hour chill. Slaughter breakeven and
Procedure profit/loss were calculated in order to

Summary determine which treatment was eco-

Two years of data were collected. In nomically superior.

Data were collected to determine year one, 80 medium-framed British-
effect of winter gain on forage intake breed steers were allowed a 28-dayWintering Period
and summer and finishing performance receiving and weaning acclimation
of yearling steers. Steers wintered at period and allotted randomly to one of  In each of the two years, steers were
reduced gains compensated 17 andeightfeedlot pens (10 head/pen). Inyearmanaged in two groups. Group 1
48% over two years. Intake, as a per- two, 64 medium-framed British-breed (SLOW) grazed corn residues and were
centage of body weight, was increasedsteers were allowed a 28-day receivingsupplemented with 1.8 Ib/head/day of
for compensating steers. Steers gain-and weaning period and allotted ran- a sunflower meal-based supplement for
ing faster in winter had a reduced domlyto one of eight feedlot pens (eight approximately 98 days (Phase I). For the
breakeven ($67.01 vs 70.05/cwt) andhead/pen). A feedlot pen was then remainder of the winter period, steers on
were more profitable ($5.79 vs -31.32/ assigned randomly to treatment. Thethe SLOW treatment were allowed
head) compared to slower gaining treatment arrangement was & 2x 2  ad-libitum access to grass hay and a
steers. Growing animals at faster factorial with year, rate of winter gain, mineral supplement for 65 days
(1.50 - 1.65 Ib/day) compared to slower and summer location as factors. In the (Phase Il). Forthe FAST treatment, steers
(0.45 - 0.55 Ib/day) rates of winter gain winter of year one, 40 steers (four feed- grazed corn residues and received
is superior unless 65%-70% com- lot pens) were assigned to a ‘slow’ rate 5.0 Ib/head/day (DM basis) of wet corn

pensation is achieved. of winter gain (SLOW), while the gluten feed with a mineral supplement
remaining 40 steers (four feedlot pens) for 98 days. For the remainder of the
Introduction were assigned to a ‘fast’ rate of winter winter period, steers received ad-libitum

gain (FAST). In years one and two, grass hay and 5.0 Ib/head/day (DM

Feeding beef cattle near maintenance following the winter period, two pens basis) of wet corn gluten feed with a
especially during the winter when har- from both the FAST and SLOW winter mineral supplement for approximately
vested feeds are required, is often en-reatments were assigned to graze eithe65 days.
couraged by studies that indicate cattlenative warm-season Sandhills range near
will increase gain during the next phase Stapleton, Neb., or smooth bromegrassSummer Period
of production. However, conclusions near Mead, Neb. Following summer
regarding mechanisms surrounding thegrazing, steers were placed in the feed- In year one, twenty steers from each
increased gain are ambiguous. Reducedot for finishing. ofthe FAST and SLOW treatments were
maintenance requirements, increased All steers were implanted with shipped to either native warm-season
feed intake, and/or changes in the com-Compudose before summer grazing, andgrass pastures near Stapleton, Neb. or
position of tissues are most commonly re-implanted with Revalor-S at the onset grazed smooth bromegrass near Mead,
implicated. On lush forage, a reduction of finishing. Steers were slaughtered Neb. In year two, methods were the
in maintenance energy requirements andwhen visual appraisal indicated they had same; however, each treatment contained
an increase in forage intake relative toreached 0.5in fatthickness overthe 12th (Continued on next page)
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16 head of both FAST and SLOW steers.  Forage diet samples were collected FAST and SLOW, respectively). Grass
In both years, steers were on pasture fousing three ruminally fistulated steers athay was priced at $40.00/ton (as-is).

123 days. each location. Forage diet samples werelnterest was charged on all feed ingre-
collected on days two and four of the dients for both treatments for half of
Finishing Period respective intake period. phase Il plus the remainder of owner-

Because each year had a differentship. Stalk yardage was charged at
In both years, steers were adapted tonumber of intake periods, the two intake $0.12 and 0.10/head/day for FAST and
the final finishing diet in 21 days using periods in May for year 1 were averaged SLOW, respectively. Yardage charge
four step-up diets containing 45%, and analyzed as period 1 for year 1. Thedifferences were the result of increased
35%, 25%, and 15% roughage. Diets May intake period in year 2 was ana- feeding costs associated with wet corn
were fed for three, four, five, and five lyzed as period 1 for year 2. The two gluten feed compared to the SLOW
days, respectively. The final diet (7.5% June and two August intake periods in group. In addition, drylot yardage was
roughage) was formulated to contain ayear 1 were averaged and analyzed asharged at $0.24 and 0.22/head/day for
minimum of 12% CP, 0.7% Ca, 0.35% period 2 for year 1. The July intake FAST and SLOW, respectively. Inter-
P, 0.6% K, 30 g/ton Monensin, and 10 period in year 2 was analyzed as periodest was charged on drylot yardage for

g/ton Tylosin (DM basis). 2 for year 2. half of the respective period plus the
Forage intakes were measured usingremainder of ownership. Total winter
Intake Determination an orally dosed intraruminal continuous costs, including 1% death loss, were the

Cr-releasing bolus. Ateach location, five sum of steer purchase price with the
Procedures in years 1 and 2 weresteers were used in a total fecal collec-appropriate health, feed, yardage, and
similar. Alteration of procedures between tion to validate the release rate of theinterest charges.
years will be noted, otherwise it should Cr bolus. Steers were dosed with intra- For summer costs, grazing was
be assumed they were similar. ruminal continuous Cr-releasing devices charged at the rate of $0.50/head/day
Year 1.Forage intake of 40 steers from the same batch as those adminis-and interest was charged for half of the
(20 steers/location, 10 steers/treatmentjtered to steers used for intake determi-grazing period plus the remainder of
was measured in two four-day periods nation. Steers were then fitted with fecal ownership. Total summer costs included
in May, two four-day periods in June, collection bags for total fecal collection $8.33/head for health, 0.5% death loss,
and two five-day periods in August. todetermine a correction factor for fecal and the appropriate grazing and interest
Fecal grab samples were collected foroutput. Intake was then estimated by charges for the summer period.

five days following administration of dividing fecal output by indigestibility Finishing costs included both feed
an intraruminal slow-release Cr bolus. of the forage diet. and yardage. For feed, DM intake for a
Steers were allowed five to six days pen was determined and a diet cost of
following administration of the bolus Economic Analysis $115.14/ton (DM basis) applied. Feed-
before fecal grab sampling was initiated lot yardage was applied at $0.30/head/
in an attempt to assure that a steady state Differences between systemsininput day. Interest was charged on feed and
of chromium release was present. costs will be noted, otherwise it should yardage costs for half of the feeding

Forage diet samples were collected inbe assumed that inputs were similar. Forperiod. Total steer cost was the sum of
year one using two ruminally fistulated initial steer cost, average weight of a pensteer, winter, and summer costs, plus
steers atthe Sandhills location, and threevas multiplied by the USDA 1992-1999 finishing costs which included health
steers at the bromegrass location.average October calf price ($82.57/cwt.) ($8.33/head), 0.5% death loss, feed, and
Forage diet samples were collected onfor 500-550 Ib feeders. Health and pro- yardage costs. To calculate slaughter
days two and four of the respective cessing for the winter period were breakeven, total cost was divided by
intake period. charged at $8.33/head. Simple interestslaughter weight.

Year 2.Forage intake of 32 steers was charged on initial animal cost and  For all supplemental ingredients,
(16 steers/location, eight steers/treat-health for the entire ownership period. prices were generally determined based
ment) was measured in two seven-dayAllinterestchargesdiscussed hereinwereon actual prices paid for those ingredi-
intake periods. The first intake period based on a simple 9.8% rate. ents by the University of Nebraska Feed
was conducted in May and the second The two treatments were charged aMill over the period of one year with a
intake period was in July. Fecal grab stalk charge of $0.12/head/day during 5% handling fee. Supplemental ingredi-
samples were collected for five days phase I. Interest was charged for half of ents included all ingredients used in the
following administration of the the stalk grazing period and for half the winter protein and mineral supplements,
intraruminal slow-release Cr bolus. supplements plus the remainder of andthe supplementalingredients usedin
Steers were allowed five to six days ownership. the finishing diet. Wet corn gluten feed
following administration of the bolus During phase I, all steers were fed and high-moisture corn were charged on
before fecal grab sampling was initiated grass hay ad-libitum. Intake ofthe groups an equal dry basis, and price was deter-
in an attempt to assure that a steady statevas monitored for cost calculations mined using 10-year average corn price
of chromium release was present. (12.3 and 15.3 Ib/head/day [as-is] for for Nebraska of $2.48/bushel (as-is). A

2002 Nebraska Beef Repeft Page 26



Table 1. Steer performance and carcass data. found. The yeax treatment interaction
Year 1 Year 2 resulted from the additional compen-
sation made by the SLOW steers in

Item FAST SLOW FAST SLOW
Wint year 2 compared to year 1. In terms of
inter
Days 163 163 163 163 feedlot perfor_mance, steersonthe FAST
Initial wt., Ib 499 495 539 548 treatment gained mor® & 0.05), con-
ADG, Ib? 169 0.68 152 0.20 sumed more feedP(< 0.05), but were
Summer equal in terms of feed efficiency (gain
IDaysl - 717223; 6%363 7é§b3 57162C3 per Ib of feed consumed) compared to
nitial wt.,
ADG, Ib? 110 13% 114 196 steers on thg SLOW treatment. For
Finishi slaughter weight, a yeak treatment
inisning . . .
Days 85 112 101 101 interaction P < 0.95) was again found.
Initial wt., Ib2 906° 77 9280 823 The slaughter weight difference between
Q?AG; 'b"k b/ 3‘1-23 2‘;-(156 23-%*3 2‘;-33 steers on the FAST and SLOW treat-
intake, . . . . H
Feed/gain 6.94 6.90 709 6.99 ments in year 1 was less (59 Ib) com-
Slaughter wt., It 1296 1236 1353 1228 pared to year 2 (125 Ib). In year 1, steers
Carcass on the SLOW treatment had more days
Wt., Ib? 816° 77%F 851P 77 on feed in relation to FAST. In year 2,
\F(ielt(ij grar?e (2)-22 3-2(2) ggg 3-% steers on the SLOW and FAST treat-
at depth, in . . . .
Quality gradé 10.3 19.1 195 192 ments were fed the same number of days.

: : In terms of carcass weight, a year
ayear x treatment interactiorP(< 0.05).

beMeans within a year and within a row with unlike superscripts diffes 0.05). treatment IP < 0'95) Interaction W"_"S
dSignificant winter treatment effecP (< 0.05). found. The interaction for carcass weight

“Calculated from hot carcass weight adjusted to a common dressing percentage (63). simply reflects the same interaction in

fHigh Select = 18, Low Choice = 19, Average Choice = 20. Slaughter Weight. No differences were
found between FAST and SLOW treat-
ments for fat depth, yield grade, or qual-

10% shrink, processing, and handling residual effect of the winter ADG inter- ity grade.

fee was applied to corn and wet corn action. The absolute weight difference

gluten feed. Alfalfa in the finishing diet between FAST and SLOW steers wasForage Intake Data

was priced based on 10-year averagel63 Ib in year 1, and 209 Ib in year 2,

price in Nebraska of $60.59/ton (as-is) meaning sufficient weight differences  Forage intake data are presented in

along with a $10.00/ton markup for were established in the winter period Tables 2 and 3. Table 2 represents for-

grinding, handling, shrink, etc. which allowed for the subsequent evalu- age quality and matches within location,
ation of compensatory growth on grass. year, and period. In May in year 1, for-
Results In terms of ADG on grass, another age CP and OM digestibility were high;

year X treatment interactio® (< 0.05)  however, by July CP and OM digestibil-
Animal Performance and Carcass Data was found. Inyear 1, steers on the SLOWity had substantially declined. The same
treatment gained fastd? € 0.05) com- trend was evidentinyear 2; however, the
Animal performance and carcass pared to FAST. Gains were 1.32 and decline inforage quality was notas great.
data are presented in Table 1. For thel.10 Ib/day for SLOW and FAST, Table 3 shows the forage intake data for
winter period, a year x treatment inter- respectively. Likewise in year 2, steers treatments by period. No treatment dif-
action P <0.05) was detected for ADG. on the SLOW treatment gained faster ferences were found in daily forage
In year 1, steers on the FAST treatment(P < 0.05) compared to FAST (1.96 vs. intake (Ib/steer). For intake expressed
gained 1.69 Ib/day compared to 0.68 1.14 Ib/day, respectively). Steers ontheas a percentage of body weight, a
Ib/day for SLOW. Inyear 2, steers onthe SLOW treatment made more compen- periodx treatmentiP < 0.05) interaction
FAST treatment gained 1.52 Ib/day satory growth in relation to the FAST was found. In both intake periods,
compared to 0.20 Ib/day for SLOW. The treatment in year 2 compared to year 1.steers onthe SLOW treatment consumed
interaction may be explained by the dif- In year 2, steers on the SLOW treatmentmore OM as a percentage of body
ferences in wintering conditions, were more severely restricted comparedweight compared to steers on the FAST
meaning that steers on the SLOW treat-to year 1. Steers on the SLOW treatmenttreatment, however, the difference was
ment in year 2 were likely consuming inyear 1 compensated 17% inrelationtogreater in May. An effect of location
lower quality corn residues (less downed FAST, whereas in year 2, steers on thewas found for both forage intake and
corn in the fields) compared to steers onSLOW treatment compensated 48% inintake as a percentage of body weight.

the SLOW treatmentinyear 1. Ayear relation to FAST. Steers at the Sandhills location con-
treatmentinteractior(< 0.05) also was For feedlot initial weight, a yeax =~ sumed more forage (16.7 Ib/day;
found for initial grass weight, whichisa treatment P < 0.05) interaction was (Continued on next page)
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P < 0.05) compared to steers at theTable 2. Crude protein and in vitro OM disappearance of diet samples and OM intakes.

Mead location (11.7 Ib/day). The Year 1 Year 2

increase in forage intake correspondeditem Bromegrass  Warm/Season Bromegrass  Warm/Season
to increases in steer performance may

(P < 0.05) at the Sandhills location  CP, % 20.7 14.6 20.0 13.2

(1.69 Ib/day) compared to the Mead 'YOMDa'% 69.0 704 69.5 60.9
location (1.08 Ib/day); however, no OM|£,?(§2|§? 114 167 114 140
interactions were detected between o, pwe 1.83 277 1.83 241
location and treatment for forage ,,,

intake. Compensation by the SLOW cP, % 15.9 10.9 15.6 9.8
treatment in relation to FAST was simi- ~ VOMD? % 514 62.0 6.2 59.8

lar between locations. Despite differ- OM intake

ences in performance and forage intake !)2/ ‘é% 12'5 4 13'22 1%'36 1;.;4

QUe to th.e type of forage grazed, forr?‘gef"IVOMD = in vitro OM disappearance.
intake differences and compensationbsgy = 46.

results were similar on different forages. °SEM = .079

By increasing DM intake (as a percent- “SEM = -078.

age of body weight) compensating ani-

mals consume more feed/unit of body . . _
weight, thereby diluting maintenance Table 3. Summer forage OM intaké and OM intake as a percentage of body weight

energy costs and allowing more energy 'tem FAST SLOW SEM
for gain which supports our hypothesis. May
The cattle weights and gains and for- ~ OM intake, b 14.2 14.0 46

- A % of BWE 1.93 2.5¢ .079
age qualities were used in the 1996 NRC uly
Model to estimate the response to higher “ou intake, Ib 14.7 13.7 46
intakes as a percentage of body weight % of BW 1.89 2.1%4 .078

by the compensating cattle. Condition @Forage OM intake is calculated from fecal output corrected by total fecal collection.
score was maintained constant at 5. In’Periodx treatment interactior(< 0.05).
derto obtain the 1.12 Ib/dav gain of the %% of BW = Percentage of body weight.
oraer 90 a : - Y9 X deveans within row with unlike superscripts diffé® € 0.05).
cattle, itwas necessarytoincrease intake
in the model to 16 Ib/day. This suggests
our estimates of intake were about 2 Ib/ Table 4. Costs and slaughter breakevens.

day low. The compensating cattle |~

SLOW dicted in 1.60 Ib/ FAST SLow
( ) were predicted to galn ’ Steer costs, $/head 428.79 429.66
day by the model —they gained 1.64 b/~ Health 2500 25.00
day. This further supports our hypoth-  Interest 46.22 47.86
esis thatthe higherintake as apercentage °t@ 500.01 502.52
of body weight by compensating cattle W'”é?;ﬁgﬁs- $/head 4530 2078
explains compensation on grass. Drylot 57 35 3739
Interest 7.98 5.53
Economic Analysis Total 110.72 73.70
Summer costs, $/head
. . Grazing 61.50 61.50
Data from the economic analys_sls are  ierest 255 286
presented in Table 4. Yearlocation Total 64.05 64.36
interactions were evident for both Finishing costs, $/head
slaughter breakeverP(< 0.05) and Feed 169.09 174.14
profit/loss P < 0.05). Despite the inter- ~ Yardage 27.90 31.88
. Interest 2.51 2.97
acthns for.sl.aughte.:r breakeven and  1qtal 199.49 208.98
profit/loss, it is deglrap!e 10 eXpress peath loss, $/head 13.03 12.80
breakeven and profitability in terms of Total costs, $/head 887.30 862.36
treatment differences over the period sjaughter wt., I# 1324 1232
evaluated as this is real in terms of greak, $/cwed 67.0F 70.05
producer profitability over time. Steers Profit/loss, $/heati 5.7% -31.37

on the FAST treatment had a lower avear x treatment interactiorP(< 0.05).

(p < 0_05) slaughter breakeven ($67.0l/ bCalculated from hot carcass weight adjusted to a common dressing percentage (63).
dto SLOW ($70.05/ CSlaughter breakeven.

CWt')' compare to ( 05 CWt')' dyear x location interaction® < 0.05).

For profit/loss, the FAST treatment eMeans within a row with unlike superscripts différ € 0.05).
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improved profits ($5.79/head) com- breakeven and profit/loss, respectively. SLOW cattle, it was assumed to be the
pared to SLOW ($-31.32/head). In the absence of more compensatorysame for the compensating animals
Production costs for steers on thegain and compounded by reducedregardless of percent compensation.
SLOW treatmentwere less than costs forfeedlot performance, steers on the Approximately 65% compensation
steers on the FAST treatment (Table 2).SLOW treatment were lighter at would be required on grass for the
However, steers on the FAST treatmentslaughter, and therefore contained lessSLOW treatment to have a similar
had lower slaughter breakevens andsaleable weight in relation to the steersbreakeven compared to FAST.
increased profitability. Correlation onthe FAST gaining treatment.
coefficients were obtained which indi-  Because compensation on grass is
cated that slaughter weight tended highly variable, calculations were made ~ 'D. J. Jordon, former graduate student;
to be negatively correlateRB € 0.0867) to determine how much compensation Palé Downs, former graduate student; Galen
. . . . Erickson, assistant professor, Animal Science,
with slaughter breakeven and positively would be required to numerically equal- | j,coin: pon Adams, professor, West Central
correlated P = 0.1041) to profit/loss. ize breakevens for the SLOW treatment Research and Extension Center, North Platte,
Slaughter weight accounted for 20% andcompared to FAST. Because feedlot Neb.; Terry Klopfenstein, professor, Animal
18% of the variation in slaughter performance was similar for FAST and Science. Lincoln.

Longitudinal Patterns of Fecal Shedding of
Escherichia coliO157:H7 by Feedlot Cattle

Spring Younts and was affected by both the incidencecattle for the presence oE. coli

David Smith and the duration of shedding. 0157:H7 in rectal feces. One hundred
Jeffrey Folmer steers were randomly assigned to 10
Rodney Moxley Introduction pens (10 animals each) upon arrival to
Susanne Hinkley the research feedyard at the Agricul-
Jeff Gray Studies of Escherichia coli tural Research and Development Cen-

Laura Hungerford 0157:H7 in feedlot cattle have demon- ter, University of Nebraska-Lincoln,
Margaret Khaitsa strated that the organism is common Ithaca, Neb. The steers were fed a high
Terry Klopfenstein? within groups of feedlot cattle2Q01  concentrate finishing diet for 136 days

Beef Reportpp. 81-84, Elder et al., starting in June 2000. One animal was
2000. Proc Natl Acad Sci USA, pp. removed from the study during the sev-
2999-3003). In studies conducted in enth week because of its behavior. The
commercial feedyards we found the per- cattle were tested once each week for
centage of cattle shedding. coli 19 weeks. Feces were collected from
0157:H7 did not differ between the the rectum of each animal in each pen
feedyards, but within feedyards the while they were restrained in a handling
percentage of cattle sheddirg. coli  chute. The samples were immediately
Summary 0157:H7 within a pen varied greatly transported to the University of
(2001 Beef Reporpp. 81-84). Since Nebraska-Lincoln and tested for the
To describe the prevalence, inci- each pen of cattle in that study was presence ofE. coli O157:H7. Culture
dence, and duration of fecal shedding tested only once we were unable to methods were specific for the detection
of E. coli 0O157:H7, 99 feedlot steers monitor changesin prevalence overtime.of E. coli O157:H7 in fecal specimens
were individually tested each week of The objective of this study was to and included selective enrichment,
the feeding period for presence of describe prevalence, incidence, andimmunomagnetic separation and con-
E. coliO157:H7 in rectal feces. E. coli duration of fecal excretion oE. coli  firmation of suspect isolates by
0157:H7 was recovered from each O157:H7 by a defined group of feedlot standard method2Q01 Beef Repart
animal at least once during the study. cattle over the course of the feeding pp. 81-84).

The percentage of cattle shed
dingEscherichia colD157:H7 var-
ied from 1% to 80% over the feedin
period with every animal shedding
the organism at least once.

[(®]

Both the incidence and mean dura- period. Incidence was defined as the num-
tion of shedding peaked during the ber of cattle shedding. coliO157:H7
middle of the feeding period. The per- Procedure whose feces had been culture negative
centage of cattle shedding E. coli the previous week divided by the
0157:H7 ranged from 1% to 80% The study was designed as a longi-number of animals that were culture
over the course of the feeding period tudinal study to monitor individual (Continued on next page)
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negative the previous week. The dura- 100
tion of shedding was defined as the num-

ber of consecutive weeks an individual 90 -
animal was shedding a detectable levelt
ofthe organism. Each animal could have; 89
more than one incident of shedding overd

the course of the feeding period, eachg 70
with its own duration. Prevalence was 1& ]
defined as the proportion of cattle % 60
shedding a detectable level & coli & o |
0157:H7 on any given sampling date. %

On two of the sampling dates, weeks O 4
11 and 17, the shedding status of many
cattle was not reliably determined § 30
because the culture media may haveg
contained inappropriate concentra- @ 20 1

tions of antibiotics inhibiting isolation
of the organism. These cattle were 10 7
assigned values for the missing obser-
vations based on the culture results D 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19
from the week before and after. Animals Week of the Study

were considered positive for fecal
shedding of the organism on those
dates ifE. coli O157:H7 was isolated
from their feces both the week before
and the week following and otherwise

Figure 1. Percentage of cattle shedding a detectable level &. coli O157:H7 during each
week of the feeding period (June 2-Oct. 9, 2000).

considered negative. 6 0.8
1 0.7
Results 54
1 0.6
E. coli O157:H7 was recovered at
least once from the feces of each animal ¥ 105
that completed the study. The point- £ Durati
. ~ -=-Duration
prevalence of cattle shedding the g5 3% 1 0.4| _, Incidencd
organism ranged from 1% (1 animal) &
on the first sampling date, three days Aa 51 103
following assignment to pens, to 80%
(80 animals) during the tenth week of 702
the study (Figure 1). 14 lo1
The first seven weeks of the feeding '
period were characterized by low inci- R e 2 U
dence (<01 new Cases/anima|_week) of 12 3 45 6 7 8 9 1011 121314 15 16 17 18 19

fecal excretion of. coliO157:H7 with Week of the Study

short mean duration of shedding the o 5 Incid ( Janimal ) and duration ( b ‘

. _ igure <. Inciaence (new cases/animal-wee an uration (average numbper or con-
organism £2.5 weeks). Over the feed secutive weeks) of fecal shedding oE. coli 0157:H7 by feedlot cattle for
ing period, the incidence increased dra- each week during the feeding period (June 2-Oct. 9, 2000).

matically in week nine (0.5 new cases/

animal-week), reached the highest rate

inweek 14 (0.7 new cases/animal-week),was longest through the middle of the On this date, at least one animal was
and gradually decreased during the lastfeeding period, with cases starting in shedding the organism in nine out of
five weeks of the study (Figure 2). weeks eight and nine lasting 4.7 andthe 10 pens. Ninety percent of the
Because new cases of shedding weret.8 weeks, respectively (Figure 2). animals in one pen, 40% of the animals
not described for the proportion of  On the last sampling date, 30% of in three pens, 30% of the animals in
samples affected by the media in weeksthe steers were excreting a detectableone pen, 20% of the animals in two
11 and 17, incidence may have beenlevel of E. coliO157:H7 in their feces pens, and 10% of the animals in two
underestimated for those two weeks.and these animals had been sheddingpens were culture positive fdE. coli
The mean duration of fecal shedding the organism for a mean of 3.4 weeks.0157:H7.
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The prevalence of fecal shedding dingE. coliO157:H7 inthislongitudinal explainfecal sheddingBfcoliO157:H7
of a detectable level &. coliO157:H7  study was nearly identical to the range of by feedlot cattle.
within a given group of feedlot cattle prevalence we previously observed in a
varied widely over the feeding period cross-sectional study of commercial 1Spring Younts, graduate student; David
and the variability in prevalence was a feedlot cattle2001 Beef Reparpp. 81-  Smith, assistant professor, Veterinary and
function of changes in both incidence 84). Identifying the factors that explain B'Omedﬁ' Shc'?UCES~AL'f‘CO:“gJ_efffey 'i?'melf'
: H H researc ecnnician, Animal cience, Lincoin;
and durgtlon of fecal shedding. ' th'e dlfference between groups of cattle Rodney Moxley, professor, Susanne Hinkley.
E. coliO157:H7 appeared to be ubig- with high or low prevalence may be research assistant professor, Veterinary and
uitous to this group of cattle since the useful for devising a control strategy on Biomedical Sciences, Lincoln; Jeff Gray, USDA,
organism was recovered at least oncefarms to enhance food safety. Some ofARS. _A?RU' ?thens' l\(;a-i '-autfaK:‘{?geffOFd't
H H . . H assoclate protressor, argare altsa, post-
from each animal and the organism wasthose factors may vary with t.lme just o oC orate researcher. Veterinary and Biomedical
detected from at least one animal everyas the prevalence of shedding does.sciences, Lincoln; Terry Klopfenstein, professor,
week of the study. It is interesting that Additional studies are in progress to Animal Science, Lincoln.
the range of prevalence for cattle shed-identify time-dependent factors that

Implant Programs for Feedlot Heifers using
Synovex® Plus", Revalor®-H, or Finaplix®-H
with MGA

Casey Macken Introduction Aug. 3, 2000 using 1,558 heifers (761
Todd Milton Ib) in a randomized block design. Heif-
Bill Dicke! Infinishing heiferimplant programs, ers were kept separate by truckload fol-

the finalimplant (administered approxi- lowing unloading and were weighed.
mately 100 days prior to harvest) gener- Heifers from the separate truckloads were
Implanting feedlot heifers with ally contains trenbolone acetate (TBA) randomly assigned to one of three im-
Synovex Plus increases ADG and or a combination of estradiol (Fand  plant programs, one by one, using a gate
hot carcass weight but decreases TBA. Along with these implants sort into one of three arrival pens and
grade comparedto heifersimplanted melengestrol acetate (MGA) can be fed then assigned to one of 18 home pens
with Revalor-H or Finaplix-H and to enhance the activity of TBA. Implants (six replications/treatment). Treatments
fed MGA. commercially available thatcontain TBA were heifers terminally implanted with
or the combination of Fand TBA are 1) Finaplix-H, 2) Revalor-H, or 3)
Finaplix-H (200 mg of TBA), Revalor- Synovex Plus with all treatments receiv-
Summary H (14 mgof Eand 140 mg of TBA), and ing MGA supplementation. The finish-
Synovex Plus (28 mg of estradiol ben- ing diet was formulated to provide 0.4
A commercial feedlot experimentwas zoate (20 mg of fand 200 mgof TBA).  mg of MGA/head/d. Within a block, all
conducted using 1,558 heifers to evalu-Within these implants, dosage, combi- heifers arrived at the feedyard at the
ate the effects of implant programs on nation of hormones, and carrier of active same time. After sorting, pens were re-
finishing heifers. Implanting with ingredients differ and may alter growth weighed, processed, and moved to their
Synovex Plus increased ADG and hotpromoting activity. Objectives of this home pen. During processing, heifers
carcass weight compared to heifers trial were to compare performance, car-were vaccinated for viral diseases
implanted with Revalor-H or Finaplix- cass characteristics, and feeding eco{BoviShield® 4, Pfizer Inc,), treated for
H and fed MGA. Heifers implanted with nomics in heifers implanted with internal and external parasites
either Synovex Plus or Revalor-H had Finaplix-H, Revalor-H, or Synovex Plus (Dectomax®, Pfizer Inc,), implanted

increased DMI compared to heifers and fed MGA. with Ralgro®, and given a lot tag for
implanted with Finaplix-H. Marbling identification.

score was influenced by each of the Procedure Heifers were reimplanted with their
implant treatments, being highest for respective treatment of Finaplix-H,
Finaplix-H followed by Revalor-H and The experiment was conducted be- Revalor-H, or Synovex Plus following
Synovex Plus. tween the dates of Jan. 11, 2000 and (Continued on next page)
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45 (range 35 to 58 days) days on feed.Table 1. Effect of implant strategy on performance and carcass characteristics in

Heifers were exposed to their final finishing heifers.

implant for an average of 95 days

Implant Strategy

across replications (range 84 to 108). PLUS REV FIN
Heifers were not fed MGA in the ltem MGA MGA MGA SEMP
adaptation diets (first 18 to 20 days on Number of pens 6 6 6
feed). The final diet contained 48.0% gumbef ?f hdeifefs igg iég i%g
_ 0, _ ays on ree
steam-flaked corn, 27.0% dry-rolled |5 eignt 760 761 760 3.0
corn, 9.0% supplement, 7.5% alfalfa Final weight 1250 1235 1232 4.2
hay, 5.5% corn steep liquor, and 3.0% Bryl matter Iigtake 2%?;2 2(3)-3%’93 12-% 8-(2)5
. aily gain, . . . .
fat, and was formulated to contain Feed/gain 576 594 5 77 0.09
13.7% CP, 7.0% crude fat, 0.77% Ca, c aht b a7 76 76 .
0 . _ arcass weignt, )
and 0.37% P. Heifers were fed an aver- 'y 7 o 053 0.54 0.54 0.01
age of 139 days (range 127 to 166).  Longissimus muscle area, sg. in. 145 14.% 14.0 0.1
Initial weights were determined by ’\C/lalcbtf_lated yie_eld grade . géﬁ . 3?{-}17 . 428'17 o 03-1
. - arpling scor . . . .
prqratmg each arrival treatment pen Quality grade distribution, %
weight back to the total of the group of ~ prime 1.9 1.4 2.8 0.5
heifers within block and adjusted to pay lLJppeéhZIS Choice égf 2412-7; 2:(-)0; 3-321
. . e ow oice . . . .
Welgh't. For example, shrink (positiveor o o 418 20.8 25 g 29
negative depending upon the source of  standard 3.1 1.4 1.4 0.7
cattle) would be applied to the cumula- Dark cutters, % 1.2 2.0 0.0 0.8

tive off-truck weight of all heifers within  apLus = Synovex Plus, REV = Revalor-H, and FIN = Finaplix-H.
a block to determine pay weight for the "SEM = Standard error of the mean.

entire group. The weight of individual

pens, after heifers were sorted into fghveans within a row with different superscripts differ (P < .05).

arrival treatment pens, was divided by iMarbling score: 4.0 = Slight; 4.5 = Slight 50; 5.0 = Small; 5.5 Small 50; etc.

the cumulative weight of all three arrival
treatment pens. The total pay weight for

the entire group was multiplied by this Table 2. Effects of implant program on feeding economics of finishing heifers.

®Final weight calculated as hot carcass weight divided by .63 (common dressing percentage).
devleans within a row with different superscripts differ (P < .10).

percentage to calculate the initial start-
ing (pay weight) weight for each home

Implant Strategy

v _ . PLUS REV FIN

treatment pen. Final live weights were |iem MGA MGA MGA SEMP

deter.mlned on a treatment pen just Prior p-qe o e 131.50 13150 13150

to shipment, and shrunk 4%. Final live cost of feed, $/head 18586  183.59 178.2F 1.6

weights were obtained under identical Total feeding cost, $/head 194924 192.99 187.32 1.6

S . Cost of gain, $/cwt 39.74 41.09 39.85 0.65

weighing conditions for each treatment < .o pridesicwt 107.56  108.62¢  109.5F 05

pen within a block. Carcass weights also profit(lossy, $/head

were used and adjusted to a common ||5ive basi-?) , gé-g ?2'12 giﬁ 2-3
. 0, resse as|s . . . .

dressing percentage of 63% to calculate ;o merit basis 59.90 58.19 70.37 5.3

daily gain and feed conversion on a

carcass-adjusted basis. Finaplix-H fed MGA.

3PLUS MGA = Synovex Plus fed MGA, REV

All pens within a block were har- bsgm = Standard error of the mean.

vested under identical conditions. Hot “ncludes feed mark-up.

davieans within a row with different superscripts differ (P < .05).

MGA = Revalor-H fed MGA, and FIN MGA =

carcass weights were recordeq on thefCalcuIated using a $111/cwt carcass base price: discounts = $10, Select; $20, Standard; $15, yield
day of harvest. Carcass fat thickness,grade 4 and 5; $30, dark cutter; premiums = $8, Prime; $3, upper 2/3 Choice; $3, yield grades 1 and 2.
marbling score, KPH fat, longissimus 9nitial animal cost = $78/cwt; animal returns based on $70/cwt live price, $111/cwt carcass price, or

muscle area, and USDA quality grade calculated carcass value, respectively, interest not included.
were recorded following a 24- to 48-
hour chill.

The economic influence of the the experiment and averaged. Thislated based on USDA quality grade,
implant treatments was determined average nonfeed cost was applied tocalculated yield grade, carcass weight
using the ration cost at the feedyardeach pen of heifers for calculation of and nonconformance (i.e. dark cutters).
during the period the experiment was cost of gain and net return. Final A carcass base price of $111/cwt was
conducted. The ration cost used in theheifer value was calculated by using aused for low Choice, yield grade 3 car-
analysis includes markup. Nonfeed live price, dressed price, or a carcass-casses weighing 550 to 950 Ib. Dis-
costs (medicine, processing, etc.) weremerit price based on individual heifer counts were calculated as: $10, Select;
calculated for each pen of heifers in carcass value. Carcass value was calcu$20, Standard; $30, dark cutters; $25,
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light (<550 Ib) and heavy (>950 Ib) Revalor-H and Finaplix-H heifers. and total feeding cost were (P < 0.05)
carcasses; and $15, yield grades 4 and SCarcass-adjusted daily gain of heifersless for those heifers implanted with
Premiums were calculated as: $8, Prime;implanted with Revalor-H or Finaplix-H Finaplix-H compared to heifers im-
$3, upper 2/3 Choice; and $3, yield wassimilar. Live performance daily gain, planted with Synovex Plus or Revalor-H
grades 1 and 2. final weight, and feed conversion were which is due to the decreased intake of
Performance, carcass, and economicsimilar among implant treatments. Finaplix-H implanted heifers. Carcass
data were analyzed as a randomized Carcass characteristics are presentegrice, calculated onindividual carcasses
block design using SAS. Least squaresin Table 1. Hot carcass weight was 10 Ib using a grid for premiums and discounts
means were separated using the Leasor 11 Ib heavier (P < 0.05) for heifers asdiscussed previously in this report, for
Significance Difference method when a implanted with Synovex Plus compared heifers implanted with Finaplix-H were
significant (P < 0.10) F-test was de- with heifers implanted with Revalor-H higher (P < 0.05) compared to those
tected. Variables were considered sig-or Finaplix-H, respectively. Hot carcass heifers implanted with Synovex Plus,
nificantwhen probability values less than weight was similar for heifersimplanted while Revalor-Himplanted heifers were

0.10 were obtained. with Revalor-H or Finaplix-H. Dressing intermediate. Net return on a dressed
percentage tended (P = 0.13) to be sig-basis price tended to be improved (P =
Results nificant among treatments. Longissimus 0.15) by $10.49 per head for those heif-

muscle area was larger (P < 0.05) forers implanted with Synovex Plus com-

Data are presented with deads andheifers implanted with Synovex Plus pared to Revalor-H. Net return on a
chronics removed from the analysis. Feedcompared with Finaplix-H, with Revalor- carcass-merit basis tended to be im-
intake and total head days were adjustedH being intermediate. Twelfth rib fat proved (P = 0.20) by $10.47 or $12.18
on a pen basis when deaths occurred othickness and KPH fat were similar perhead forthose heifersimplanted with
chronic cattle were sold before their amongtreatments. Calculated yield gradeFinaplix-H compared to Synovex Plus
home pen was. Feed intake and headvas similaramong treatments. Marbling or Revalor-H, respectively.
days were adjusted one day prior to thescore was lower (P < 0.10) for heifers = These data suggest implanting with
removal of the animal from the pen as implanted with Synovex Plus compared Synovex Plus increases ADG and hot
either a dead or chronic. to those implanted with either Revalor- carcass weight compared to implanting

Effects of implant programs on per- H or Finaplix-H. Revalor-H implanted with Revalor-H or Finaplix-H when
formance of finishing heifers implanted heifers had a lower marbling score than MGA is fed. When MGA is fed, mar-
with Finaplix-H, Revalor-H, or Synovex Finaplix-H heifers. The percentage of bling score decreases with Synovex Plus
Plus supplemented with MGA are shown carcasses grading USDA upper 2/3compared to Revalor-H or Finaplix-H
in Table 1. Dry matter intake was higher Choice was lower (P < 0.05) and per- implants. Finally, implanting with
(P < 0.05) for heifers implanted with centage of carcasses grading USDA Se-Revalor-H decreases marbling compared
Synovex Plus or Revalor-H compared lect was higher (P < 0.10) for heifers to Finaplix-H. Part of the data from this
with those implanted with Finaplix-H. implanted with Synovex Plus compared experiment has been pooled with data
On a carcass-adjusted basis, heifers imto those heifers implanted with Revalor- from two other experiments reported in
planted with Synovex Plus as the final H or Finaplix-H. Carcasses grading the following report 2002 Nebraska
implant gained 4.2% (P< 0.10) faster USDA Standard and the incidence of Beef Reporpp. 34-35).
than heifers implanted with Revalor-H dark cutting carcasses were similar
or Finaplix-H as the final implant. This among treatments.
resulted in 17 Ib heavier (P < 0.05) A summary of the economic analysis ICasey Macken, research technician; Todd
carcass-adjusted final weight for is provided in Table 2. Cost of gain was Milton, formerassistantprofessor, Animal Science,

. L Lincoln; Bill Dicke, Cattlemen’s Consulting,
Synovex Plus heifers compared to similar among treatments. Cost of feed |j,coin. g
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Summary of Implant Programs for Feedlot Heifers
using Synovex® PIu®' or Finaplix®-H with MGA

Casey Macken
Todd Milton
Bill Dicke
Dave McClellan

with the use of melengestrol acetate price, or a carcass-merit price based on
(MGA) orwithinanimplantincombina- individual heifer carcass value. Carcass
tion with TBA. Three finishing trials value was calculated based on USDA
were conducted, which have beenquality grade, calculated yield grade,

Implanting feedlot heifers with
Synovex Plus and fed MGA
increases ADG, DMI, and hot car
cass weight but decreases grade
compared to heifers implanted witl

=)

reported in 2002 Nebraska Beef
Report pp 31-33 and2001 Nebraska
Beef Reportpp. 64-67, to evaluate the
effects of TBA implants in combination
with estrogenic compounds within
implants and/or with MGA supplemen-
tation. This summary contains two

carcass weight and nonconformance
(i.e. dark cutters). A carcass base price
of $111/cwt was used for low Choice,

yield grade 3 carcasses weighing 550 to
950 Ib. Discounts were calculated as:
$10, Select; $20, Standard; $30, dark
cutters; $25, light (<550 Ib) and heavy

Finaplix-H and fed MGA. treatments that where common across(>950 Ib) carcasses; and $15, yield grades
all trials: 1) Synovex Plus (28 mg of 4 and 5. Premiums were calculated as:
estradiol benzoate and 200 mg of TBA) $8, Prime; $3, upper 2/3 Choice; and $3,
fed MGA and 2) Finaplix-H (200 mg of yield grades 1 and 2.

TBA) fed MGA. Data are presented with deads and
chronics removed from the analysis.
Feed intake and total head days were
designed to evaluate implant pro- adjusted on a pen basis, one day prior to
grams for finished heifers have been The three experiments where con-removal of the animal, when deaths
summarized. Implanting with Synovex ducted in commercial feedlots with occurred or chronic cattle were sold
Plus and feeding MGA improved twocommon treatments. Withinthe two before their home pen was sold.

ADG by 4.4% compared to implanting treatments there were 2,494 heifers Performance, carcass, and economic
with Finaplix-H and feeding MGA (768 Ib) used in 28 pens (14 rep/treat-data were analyzed using the MIXED
resulting in 10 Ib heavier carcasses. ment). Cattle handling procedures areprocedure in SAS. Trial, trial by treat-
Heifers that were implanted with reported in earlier beef report articles ment, and block nested within trial were
Synovex Plus had increased DMI withinthisyearandthe prioryear. Heifers considered random variables. Variables
compared to those implanted with were implanted with their respective were considered significant when
Finaplix-H. Percentage of heifers treatmentofFinaplix-H or Synovex Plus probability values less than 0.10 were
grading Choice or above was lower and were exposed to that final implant obtained.
for those heifers implanted with Syno- for an average of 96 days across repli-

vex Plus compared to Finaplix-H, cations (range 84 to 108). Heifers were

though marbling score only tended to fed an average of 136 days (range 106

Summary

Data from three feeding trials

conducted in commercial feedlots Procedure

Results

be lowered for those heifers implanted
with Synovex Plus compared to
implanting with Finaplix-H.

to 172).
All pens within an arrival time were

harvested under identical conditions.

Effects of Synovex Plus supple-
mented with MGA compared to
Finaplix-H supplemented with MGA on

Hot carcass weights were recorded onfinishing heifer performance across
the day of harvest. Carcass fat thicknessthree experiments are summarized in
marbling score, KPH fat, longissimus Table 1 (14 pens/treatment). Initial
The use of trenbolone acetate muscle area, and USDA quality grade weight averaged 768 Ib for 2,494
(TBA) in a final growth implant has were recorded following a 24 - 48 hour heifers. Carcass-adjusted ADG was
become a common practice for use inchill. increased (P = 0.002) by 4.4% for those
finishing heifers. Trenbolone acetate The economic influence of the heifers that received Synovex Plus
activity is enhanced with the combi- implant programs was calculated from implants compared to those that
nation of estrogenic compounds either costs that occurred at the feedlot at thereceived Finaplix-H implants. This
from endogenous or exogenous sourcestime of the trials. Final heifer value was resulted in carcass-adjusted final
Estrogenic compounds can be suppliedcalculated by using a live price, dressedweight that was 16 Ib heavier (P =0.005)

Introduction
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Table 1. Effects of implant programs using Synovex Plus or Finaplix-H, with MGA supplemen-  heifers implanted with Finaplix-H com-
tation, on heifer performance (Pooled data). pared to Synovex Plus resulting in an

Implant Strategy increase (70.8 vs. 63.7%, P = 0.03) of
PLUS FIN 7.1% units grading USDA Choice or
Item MGA MGA SEM P-value above for those heifers receiving
Number of pens 14 14 Finaplix-H. Percentage of carcasses
gumbef ?f hdeifefs 12‘11;6 121‘37)6 grading USDA Select was higher
ays on fee _ 0 . .
Initial weight, Ib 766 769 2.6 0.26 (P = 0.04) by 6.2% units and the per
Final weight, It5 1222 1206 3.8 <0.01 centage of heifers grading USDA
Br¥| matter I'Etake Zg-jo 13?-*236 8-53 %‘%ﬁ Standard tended (P = 0.12) to be higher
aily gain, . . . <0. . . .
Feed/gain 6.01 612 0.06 011 for heifers implanted with Synovex
c aht b 770 260 04 0.01 Plus compared to Finaplix-H. The inci-
arcass weight, . <0. . .
Dressing percentage, % 65.0 64.5 0.1 <0.01 dence of dark C?Uttm_g was hlgher
120 rib fat, in. 0.54 0.53 0.01 0.41 (P = 0.07) for heifers implanted with
Longissimus muscle area, sqg. in. 14.1 13.7 0.01 <0.01 Synovex Plus Compared to those that
Calculated yield grade 2.7 2.8 0.1 0.23 . . . .
Marbling scoré 542 5.50 0.05 014 were |mplapted with Finaplix-H.
Quality grade distribution, % Economic pooled data are presented
LPJ”me 213 Choi 25-;3 23%'4‘11 f-88 0-0539 in Table 2. Heifers implanted with
pper oice . . . . ; —
Low Choice 107 5.0 g 015 Synovex Plus had h!gher (P=0.03) feed
Select 34.4 28.2 2.8 0.04 cost and total feeding cost than those
Standard 1.9 0.9 0.6 0.12 implanted with Finaplix-H. This is due
Dark cutters, % 0.8 0.0 0.4 0.07

to the increased feed intake. However,
#PLUS MGA = Synovex Plus fed MGA and FIN MGA = Finaplix-H fed MGA. Carcass_adjusted cost of gain was

bSEM = Standard error of the mean. _

®Final weight calculated as hot carcass weight divided by 0.63 (common dressing percentage). reduced ,by $O_'84 [ cwt (P_ - 0'05) for

dMarbling score: 4.0 = Slight; 4.5 = Slight 50; 5.0 = Small; 5.5 Small 50; etc. those heifers implanted with Synovex
Plus. Finaplix-H implanted heifers had
higher (P = 0.01) calculated carcass

Table 2. Economic analysis of using Synovex Plus or Finaplix-H, with MGA supplementa- price, when premiums and discounts were

tion, as final implants in finishing heifers (Pooled Data). applied to individual carcasses. The
Implant Strategy lower cost of gain for those heifers
PLUS FIN implanted with Synovex Plus offset

Item MGA MGA SEM P-value the reduction of calculated carcass

Cost of feed, $/head 158.51 154.63 1.6 0.03 price so carcass-merit basis net return

Total feeding cost, $/head 182.18 178.16 1.6 0.03 was similar ($57.11vs. $55.87, P=0.80)

gost of gal_rge $£7wt 1%%5;1 1%19-‘& 004(338 006(:3,5 between Synovex Plus and Finaplix-H

arcass pri cwt . . . . . . . .

Profit (loss}, $/head W|th.the grid described earllgr. Dressed
Dressed basis 71.85 62.06 3.1 <0.01 basis net return was increased
Carcass merit basis 57.11 55.87 4.9 0.80 (p = 0_007) by $9.79 / head for heifers

apLUS MGA = Synovex Plus fed MGA, REV MGA = Revalor-H fed MGA, and FIN MGA = implanted with Synovex Plus com-

Finaplix-H fed MGA. pared to Finaplix-H.

bSEM = Standard error of the mean. :
CCalculated using a $111/cwt carcass base price: discounts = $10, Select; $20, Standard; $15, .yielaata.from .these trials suggest that
grade 4 and 5; $30, dark cutter; premiums = $8, Prime; $3, upper 2/3 Choice; $3, yield grades 1 ab@planting with Synovex Plus and
dinitial animal cost = $78/cwt; animal returns based on $70/cwt live price, $111/cwt carcass pricef@eding MGA improves heifer perfor-
calculated carcass value, respectively, interest not included. mance compared to implanting with

Finaplix-H and feeding MGA. Using
for heifers implanted with Synovex heifers implanted with Finaplix-H. Synovex Plus has some negative effects
Plus compared to Finaplix-H. Dry mat- Dressing percentage was increasedon carcass characteristics though cost of
ter intake was increased (P = 0.02) by(P = 0.005) by 0.5% units for heifers gain is lowered enough to outweigh
2.7% and feed conversion tended toimplanted with Synovex Plus (65.0%) negative effects when carcasses are
be improved (P = 0.11) by 1.8% for compared to Finaplix-H (64.5%). Cal- sold on a grid described earlier ($10
those heifers receiving Synovex Plus culated yield grade, ¥2rib fat thick-  Choice-Select spread).
implants compared to those receiving ness, and KPH fat were similar between
Finaplix-H implants. treatments. Longissimus area was

The carcass characteristics are predarger (P = 0.003) for heifers that were ~ 'Casey Macken, research technician; Todd
sented in Table 1. Heifers implanted implanted with Synovex Plus compared 't’i“r']té’é‘l'rf_org“iﬁrgsii:féa”égrt‘t’l‘(:fnsg;?%’L‘?gﬁ'ﬁ?&
with Synovex Plus had 10 |b heavier to Finaplix-H. Marbling score tended to ! : '

] Lincoln; Dave McClellan, McClellan Consulting,
(P = 0.009) carcasses compared tobeincreased (S#tvs. Sm?, P=0.14)for  Fremont, Neb.
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Sorting Strategies in an Extensive Forage
Utilization Beef Production System

Jim MacDonald
Terry Klopfenstein
Casey Macken
Jeffrey Folmer
Mark Blackford
D. J. Jordont

Sorting yearling cattle by weigh
upon entry into the feedlot or by
weightand fatdepth atthe end of the
feeding period increases carcass
weight without increasing fat thick-
ness.

Summary

profitability were found, although
numerical differences were present.

Introduction

steers. No data are available on longthree sorting strategies. Treatments were:
yearlings grown in an extensive forage 1) 40 head sorted by weight going to
utilization production system. Since these grass (PASTURE), 2) 40 head sorted by
steers are older at slaughter, it is logicalweight entering the feedlot (FEEDLOT),

that more variation may exist. Also,
these cattle likely only receive one
implant while in the feedlot and thus do

3) 60 head sorted by weight and ultra-
sound 12 rib fat thickness at the end of
the feeding period (PEN), and 4) 20

not have the opportunity to be sorted athead that were not sorted and served as

reimplant time.

The objective of this trial was to test
possible strategies for sorting long
yearling cattle using logical methods
in an extensive forage utilization pro-
duction system. Logical sorting times
for this type of production system
include sorting at the beginning of the
wintering period, at the beginning of the

the control (CON). Each treatment con-
sisted of two replicates. Each replicate
in the PASTURE and FEEDLOT treat-
ments were sorted into heavy and light
halves whereas cattle in the PEN treat-
ment were sorted as individuals.

A main assumption of this trial is that
a producer using this system purchases
cattle fromaranch. Itis therefore impor-

grazing period, at the beginning of the tant to create a situation where the varia-
One hundred sixty crossbred steer feeding period, and at the end of thetion in the treatments is similar to that
calves were stratified by weight and feeding period. The goal was to increasewhich could be expected from ranch
allotted into four groups to test three average carcass weight and to reducecattle. To accomplish this, steers desig-
sorting strategies against an unsorted variation in carcass weight andt1éb
control to compare methods of sort- fat thickness by marketing individuals sources (two loads to obtain sufficient
ing long yearling steers to decrease closer to their ideal marketing date. An numbers of cattle). By using cattle from
variation in carcass weight and fat individualanimal’'sideal marketingdate two ranches of similar average weights,
thickness, increase pounds of carcassis assumed to be when they reach 0.45t is assumed that each treatment has
weight sold, and increase profitability. inch 12" rib fat depth but before they variability in weight and potential fat
Sorting by weight upon entry into the reach 1,500 Ib in shrunk body weight. depth that is typical for cattle from a
feedlot or by weight and fat thickness In doing this, pounds of carcass sold ranch source.
at the end of the feeding period should be maximized while discounts
increased average carcass weight. Noreceived from overweight carcasses andwere wintered on corn residue from
statistical differences in variation or vyield grade four carcasses should beNov. 30 through Feb. 9, and were then

minimized.
Procedure

Two years of data collected at UNL

nated to this trial were from two ranch

Steers were purchased in the fall and

placed in a drylot from Feb. 9 through
April 20. Cattle were fed ammoniated
wheat straw while in the drylot and were
supplemented with wet corn gluten feed
(51b. perhead per day, DM basis) during

Previous research conducted at thewere analyzed to determine the rela-the entire winter period. On April 21,
University of Nebraska suggests antionship of interim weights to final
average of 540 Ib variation in final weight, and to determine the amount of Revlor-G and were taken to smooth

weight and 0.89 inch variation in".2b

cattle were weighed, implanted with

variation in interim and final weights as brome pastures near Mead, Neb. where

fat thickness exists within a feedlot well as variation in final fat thickness. they remained until May 15 (24 days).
pen at slaughter timel999 Nebraska Seventy-one animals were supple-On May 16, they were fly tagged and
Beef Reportpp. 57-59). The previous mented at a high rate of winter gain andtransported to native warm-season pas-
research also found the relationship shipped on the same slaughter date.

between reimplant weight and carcass
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tures near Ainsworth, Neb. The light

Based on the results from the analy- half of the PASTURE treatment was
weight to have correlation coefficients sis, 160 crossbred steer calves (550 Ibyemoved from grass on July 4 (44 days).
ranging from 0.46 to 0.86. However, this were stratified by weight and allotted The remaining cattle were removed from
research used calf fed or short yearlinginto four treatments to test the effects of native range on Aug. 18 (95 days),



returned to smooth brome pastures near 1200
Mead, Neb., and were removed from

grass on Sept. 12 (26 days). The light A fwt r=0.834
half of the PASTURE treatment was on A, ¢4
grass for 68 days while the remaining " cwrt >
cattle were on grass for 145 days. ® WIWT A Aa A,

Upon entry into the feedlot, all steers 1000
were implanted with Revlor-S and placed
into pens. All cattle were in 10 head pens
except for the PEN treatment which had
30 head per pen. Steers were stepped up
on feed in 21 days using four step-up
diets containing 45%, 35%, 25%, and
15% roughage fed for three, four, seven
and seven days, respectively. The final
diet contained 7% roughage and was
formulated to contain 12% CP, 0.7% Ca,
0.35% P, 0.6% K, 30 g/ton monensin,
and 10 g/ton tylosin (DM basis). The 600
finishing diet contained 40% wet corn
gluten feed, 48% high moisture corn, 7%
alfalfa and 5% supplement (DM basis).

Initial weights for the winter, summer,

800

Interim Weights, Ib

and finishing periods were an average of hd

two weights taken on consecutive days 400 ' I .
following a four day limit feeding at 2% 1100 1300 1500 1700
BW. The limit fed diet consisted of Final Weight, Ib

47.5% wet corn gluten feed, 47.5% o L Relationshin of interi hts to final weidht { ) o

0 . igure 1. elationsnip ot Interim weignts to tinal weig rom a previous researc
alfalfa hay and 5/0_ supplement. This trial. FIWT=FeedIot initial weight, GIWT=Grass initial weight, WIWT=Winter
was done to equalize gut fill so that initial weight.

weights taken were a true reflection of

relative differences in weight rather

than differences in gut fill. onfeedforapproximately 50 days. Cattle  Figure 2 shows the mean, standard
Each treatment had an individual were marketed once they reached abouteviation, and actual variation of

marketing strategy based on fat thick- 0.45 inch 12 rib fat thickness or 1,500 interim weights, final weight, and final

ness or a combination of fat thickness pounds shrunk body weight (4% shrink). fat thickness for the two years of data

and weight. Ultrasound was used to that were analyzed. As cattle grow, vari-
estimate fat thickness. The PASTURE Results ation in weight increases. The actual
treatment was marketed in two groups variation in final weight and final fat

(light and heavy halves) when the aver-  Figure 1 shows the relationship of thickness agree with the findings of
age of each group averaged 0.45 inchinterim weights taken at different times Cooper et. al. 1999 Nebraska Beef
12" rib fat thickness. The FEEDLOT inthe production system to final weight. Report pp. 57-59).

treatment also was marketed in two Interim weights include winter initial Performance, carcass, economic, and
groups (light and heavy halves). The weight, grass initial weight, and feedlot variance data for the sorting trial are
light half was marketed when the initial weight. These weights were shown in Table 1. Cattle in the PAS-
group averaged 0.50 in"L8b fatthick-  selected because they are logical sortingTURE treatment were on grass fewer
ness to allow them to gain additional points in this type of production system days, and thus had a higher average daily
carcass weight. The heavy half was mar-and because limit fed weight data were gain on grass. This difference in gain is
keted when the group averaged 0.40available foranalysis. Correlation coeffi- probably due to the maturity of the for-
inch 12" rib fat thickness to avoid over- cients for these interim weights were age while they were grazing. Since half
weight carcasses. The average marke.223, 0.758, and 0.834 respectively. of the pasture treatment was removed
fatness of the FEEDLOT treatment was This suggests a poor relationship to final from grass early, cattle in other treat-
intended to be 0.45 inch %2ib fat  weight at the beginning of the winter ments were likely performing similarly
thickness. The PEN treatment was mar-feeding period, but a reasonably goodduring the same time period. Early
keted as individuals in four kill dates. relationship to final weight when cattle removal from grass is also the likely
Back fatthickness was measured by ultra-go to grass and when they enter thereason the PASTURE treatment was
sound periodically once the cattle were feedlot. (Continued on next page)
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Figure 2. Mean and variances of weight and fat from a previous research trial. WIWT=winter initial weight (Ib), GIWT=grass initial weight (Ib),
FIWT=feedlot initial weight (Ib), FWT=final weight (Ib), FAT=12th rib fat depth measured at slaughter (in), s.d.=one standard deviation
from the mean (Ib), range=actual difference between maximum and minimum weight (Ib) or fat depth (in).

|ighter entering the feedlot and required Table 1. Performance, carcass, economic, and variance data.
more days on feed compared to other Treatmerft
treatments. The light half of the PAS-

Item Control Pasture Feedlot Pen SEM
TURE treatment entered the feedlot on Wint
inter
July 4, compared to S_ept. 12forallother ™" 57 142 142 142 142 _
treatments. The additional heatthatcattle  initial weight, Ib 548 550 549 551 0.90
in the light half of the PASTURE treat- < Daily gain, Ib 115 113 118 1.19 0.01
. . ummer
ment en.dured Whl|e in the_ feedlot com- " havs 145 110 145 145 _
bined with their lower weight entering Initial weight, Ib 712 711 717 720 2.62
the feedlot could explain their reduced o _Df]l_"y gain, Ib 1.68 1.80 1.69 171 0.03
. inishing
dry matter intake. Days 79 101 93 89 _
The light half of the PASTURE treat- Initial weight, Ib 955 905 962¢ 968° 5.02
ment was marketed at a fat thickness of Ba"y gain, Ib o Ib 3‘1-@53% ) g-c‘)‘g 304537:' 314637 o 2-013
H H ry matter intake, . . . . .
0.55 inch rather than 0.45 inch. In order Feed/gain 6.74 6.50 6.69 6.67 0.20
to compare them to other treatments, fatcarcass data
thickness was adjusted atarate of 0.0048 ~ Weight. Ib 82% " 84?’; P 86;“; 8.7
. : : : ield grade . . . . .
inch/day to 0_.45 inch fat' thickness. This 10 i fat. in. 0.445 0.470 0.440 0.450 0.01
rate of fattening was arrived at by calcu-  marbling scoré 495p 53¢ 5020 509 7.93
lating the fattening rate for similar cattle 5 %k0h0'09$/ 2?-81 22-?0 %%-27 562-516 %4578
. H reak even, $/cwt . . . . .
that were serially slaughtered approxi- p,qi g/head 6.31 10.54 18.17 18.03 7.87
mately 35 days apart. This was com- Siandard deviatidh
pared to the fattening rate of cattle that Winter initial weight, Ib 54.82 48.07 50.48 47.40 0.02
. . Summer initial weight, b 63.56 60.20 60.52 58.84 0.02
were progressively measured withultra- — £ooqior initial weight, b~ 62.6% 35.28 58.74 65.85 0.04
sound during the last four weeks of the  carcass weight, Ib 48.4%Fc 42.2F 46.2F 56.67 0.03
feeding period. The two methods closely __Fat thickness, in. 124 135 156 111 0.11

agreed on the rate of fattening for long arreatments: control=no sorting, pasture=sorted based on weight going to grass, feedlot=sorted based on
yearling cattle during the end of the Weight entering the feedlot, pen=sorted by weight and fat thickness at the end of the feeding period.
feedi iod. D feed d b.e.dvieans within row with unlike superscripts differ (P < 0.10).

.ee Ing perod. Days on iee _Was a0-ef\eans within row with unlike superscripts differ (P < 0.05).

justed back by 21 days for the light half amarbling score: 400 = slight 0; 450 = slight 50; 500 = small 0; 550 = small 50; etc.

of the PASTURE treatment and carcass"Statistical analysis and SEM based on log base 10 of standard deviation.
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weight was adjusted by using individugl

ADG. These adjustments are critical fqr

treatment comparisons of carcass weight

break even, and profitability. It is diffi- . . .
cult to make accurate adjustments |n A SI m u Iated ECOnOm IC AnaIySIS
yield grade, quality grade, and percent-

age choice. Thus, these measuremehts Of Alterlng Days on Feed and

were not adjusted, which accounts for

e nerease nthesefactorscompareco— \[grketing Cattle on Specific
Sorting upon entry into the feedlot gr

by weight and fat thickness at the end Pf Val ue' Based P r|C| ng G I’IdS

the feeding period successfully increast
carcass weight sold without increasing
fat thickness compared to the cont;}l

(Table 1). Although not statistically dif Dillon Feuz successful marketing cattle on a grid not
ferent due to a high standard error, prdf— only requires that managers match cattle
itability was numerically increased to the appropriate grid, but may also
compared to the control. Numerical dif- Cattle producers should remem-  require a change in feeding and other
ferences in profitability are likely due tq | ber, even with value-based pricing, management practices.

additional pounds of carcass weight sold.| they are still selling pounds of beef. Some managers, targeting grids with
Presumably, it is more profitable for Ifthe market price exceedsthe cosis, large premiums for lean cattle, have
producer to add additional pounds of | selling more is better than selling reduced the number of days cattle are
carcass weight to an animal as long ag less. fed, while others have increased the
discounts are avoided. This is often dif- number days cattle are fed and have
ficult to accomplish because long yeaL Summary marketed on grids with higher pre-

lings are often heavy when entering the miums for higher grading cattle. How-

feedlot and gain weight quite rapidlyl. Profit can be increased by feeding ever, due to the biological antagonisms
Furthermore, this type of cattle typically some pens of cattle additional days onbetween marbling and leanness and due
fatten at a rapid rate at the end of thhefeed and selling on a pricing grid that to the grid pricing structure, altering
feeding period. These characteristics lepdrewards quality. Discounts for Yield days on feed does not always achieve a
to a small window of opportunity for] Grade 4 and heavy weight carcasses forhigher price. Furthermore, when the
marketing individuals. Since cattle arg as many as 10% to 15% of a pen may notnumber of days fed is altered the effect
typically marketed as groups rather thanexceed the premiums for higher grad- on carcass weight and feed costs also
as individuals, discounts received from ing carcasses and the benefit of sellingmust be considered. The purpose of this
overweight carcasses and yield gradeadditional weight on all cattle sold. reportis to evaluate the economic con-
four carcasses may by likely. An average While the grid price can be increased by sequences of altering the number of
of 3.14 % of cattle in this trial received feeding some pens of cattle fewer daysdays cattle are fed. The evaluation will
discounts for overweight or yield gradls and marketing on ayield grade reward- consider different types of cattle and
four carcasses with no statistical diffef- ing grid, netreturns are often decreased different pricing grids.

ences among treatments. Sorting lohgbecause of selling fewer total pounds.

yearling cattle by weight upon entry intg Procedure

the feedlot may be a viable way fgr Introduction

producers to increase total pounds pf Eight actual pens of cattle were used
carcass weight sold while avoiding dig- Some cattle producers have beento illustrate difference in value for dif-

counts. If ultrasound technology is avail- selling fed cattle on various value-basedferent types of cattle marketed on differ-
able, sorting by weight and fat thicknegs pricing systems, frequently referred to ent pricing grids. The pens varied
atthe end of the feeding period may algoas pricing grids, for several years. While considerably in the percentage cattle
increase carcass weight, decrease disthere are many different pricing grids, grading Choice or higher and in the
counts received, and decrease variatioprthe majority tend to pay premiums for percentage of cattle that were Yield
in 12" rib fat thickness. USDA Choice or higher grading and Grade 1 and 2. The average of the eight
— Yield Grade 1 and 2 cattle. Discounts are pens of cattle is fairly representative of
Lim MacDonald, graduate student; Terlr| applied to Select or lower grade and the average fed cattle slaughter mix in
Klopfenstein, professor, Animal Science,LincoIr';, Yield Grade 4 and 5 cattle. Too heavy or the United States. The cattle averaged
Casey Macken, research technician: Jeffréy t00 light carcasses, as well as other non-61% Choice or higher grade, and 54% of
Folmer, research technician; Mark Blackford, conforming carcasses (dark cutter, stagsthe cattle were Yield Grade 1 or 2. The

;\Ssz:‘cth technician; D.J. Jordon, formergraduTtehard bones) also are discounted. To be (Continued on next page)
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percentage of the eight pens of cattleTable 1. Percentage of the cattle in each of the Quality and Yield Grade Categories.

with various quality and yield grades is Yield Grades
displayed in Table 1.

Quality Grade 1 2 3 4 5 Total
Table 2 presents three generalp, 5.00 500 0,60 035 0.00 Los
. ] : rme . . . . . .
value-based grid pricing systems. While Upper 2/3 Choice 0.52 5.70 8.29 0.69 0.00 15.20
these were not the exact premiums andchoice 0.86 20.03 23.14 0.69 0.00 44.73
discounts for any actual grids, they are gﬂegt g g-gg 23-23 13-561 8-88 8-88 317-2812
. . tandar . . . . . .
very representative of the varying pre- Total 6.39 4801 43.87 173 0.00 100.00

miums and discounts available on alter-
native grids. The commodity grid is
typical of a number of different packer
grids. The yield grade rewarding grid is Table 2. Premiums and discounts for three alternative grids.

typical of those grids that are more con- Commodity Yield Rewarding  Quality Rewarding
cerned With rewarding Iegne_rcattlg,while Prime $6.00 $3.00 $10.00
the quality rewarding grid is typical of upper 2/3 Choice $1.50 $0.00 $3.50
many of the grids rewarding the higher Choice $0.00 $0.00 $0.00
grading type cattle. The base price for ggﬁgtard _?$$i77'%% 'i%%% _;B$283'9055
each grid is a formula tied to the averageyvield Grade 1 $2.00 $3.00 $1.00
dressed price, the USDA Choice-Select Yield Grade 2 $1.00 $2.00 $1.00
Spread, and the percentage catle grac S0 2o omm o sw
ing Choice. Yield Grade 5 -$20.00 -$25.00 -$17.00
Prices were compared for the eight Lt. & Hy. Carcass -$15.00 -$15.00 -$15.00

individual pens on the three grids and
againstthe average dressed market price.

The followmg assumptions were made Table 3. Carcass characteristics on eight individual pens of cattle and the net grid prices on

forthe pricing example: average dressed three alternative grids based on a $100/cwt. Dressed weight price.
market price was $100/cwt., the USDA oo ™o choice  o6vGl2 % ouws  HCW  Comm. Yield Quality
Choice-Select spread was $7.00/cwt. and Grid Grid Grid
the plant average for the base price was, 80 62 4 658 $103.57 $103.37 $103.90
60% Choice or higher grade. These val- 2 81 37 0 749 $103.10 $102.80 $103.17
ues are based on averages from Januar)ﬁ gg % g 322 ﬁgi-?é ﬁg%-i; 218?-%2
1994 through December 2000. 5 60 37 0 776 $101.63  $101.55  $101.39
A simulation analysis was performed ¢ 31 74 0 709 $99.88 $101.80 $98.54
to evaluate the economic consequences? 30 92 14 842 $97.52 $99.20 $95.84
of feeding two of the pens an additional 16 & 36 875 $93.69 $95.72 $91.85
two weeks and of feeding one ofthe pens Average $100.81 $101.07 $100.37

two fewer weeks. The following assump-

tions were used for the simulation:

1) ADG was 2.7 Ib. for the two addi- $19.74 ($.47/Ib. gain X 42 Ib.), these have received the average dressed mar-
tional weeks and dressing percentagecosts were based on $2.50/bu. corn priceket price). On the other hand, the poorer
increase 0.5 percentage points whichand $0.30/head/day yardage charge; andjuality cattle were discounted more than

equated to 30 Ib. additional carcass6) a stable market price was assumed. $40 per head. The average price pre-

weight; 2) ADG was 3.0 Ib. for the last mium from selling all eight pens on each
two actual weeks of feeding and market- Results of the grids varied from $0.37 to $1.07
ing two weeks early would have reduced per cwt. of carcass, or $2.85 to $8.24 per

dressing percentage by 0.3 percentage The net prices received for the eight head based on the 770-pound average
points which equated to 30 Ib. less car-pens of cattle on the three different grids carcass weight.

cass weight; 3) marbling scores changedare displayed in Table 3. Clearly, the  Table 4 contains the results of the
30/100 in two weeks and the quality pens of cattle with a higher percentage ofeconomic simulation of feeding two pens
grade on individual carcasses wascattle grading Choice were rewarded of cattle two additional weeks to
adjusted accordingly; 4) approximately with a higher price. Likewise, for cattle improve the quality grade. Pen 6 had an
one-third of the carcasses changed onef an equal quality grade, leaner cattleimprovement in the percentage cattle
yield grade; this was adjusted based on(lower yield grades) also received a grading Choice from 31% to 48%, a
fatthickness and carcass weight; 5) totalhigher price. The top pens received adecrease inthe percentage of Yield Grade
cost of gain for the two additional weeks premium of more than $20 per head 1 and 2 carcasses from 74% to 50%, an
was $21 ($.55/Ib. gain X 38 Ib.) and the ($3.00 premium * 7 cwt.) over the aver- increase in the percentage of Yield
cost savings for the two fewer weeks wasage cash market (this assumes they wouldsrade 4's from 0% to 5%, and average
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Table 4. Economic simulation results of feeding two additional weeks. in yield grade. These results may not

Commodity  Yield Quality hold for all pens and certainly as feed
Grid Grid Grid costs increase this alternative will be

Pen 6 more favorable. However, it is critical
O.rigirllal l;rice_ ($/Cvlvt) $99.88 $101.08 $98.54 that cattle producers recognize that while
Simulated Price ($/cwt) $100.43  $100.64 $99.91 the market price increased on two out of
Original Revenue ($/head) $709.14  $717.68  $699.65 three grids, net returns decreased on
Simulated Revenue ($/head) $743.22  $744.74  $739.37 those two grids because of the reduction
2 weeks Feeding costs ($/head) $21.00 $21.00 $21.00 in carcass weight sold. Selling for the
Additional Return from Feeding $13.08 $6.07  $18.72 highest price does not always result in
longer ($/head) the largest profit.

Pen 5 These results are based on three spe-
O‘riginal Price_ ($/cwt) $101.63 $101.55 $101.39 cific pens of cattle and on one average
Simulated Price ($/cwt) $100.50 $98.75 $101.44 market scenario. In general, asthe USDA
O_riginal Revenue ($/head) $788.65 $788.05 $786.81 Choice-Select Spread increases, itwould
Simulated Revenue ($/head) $810.06 $795.93 $817.58 be even more profitable to feed cattle
2 weeks Feeding costs ($/head) $21.00 $21.00 $21.00 additional days. Likewise, the higher the
Additional Return from Feeding $0.41  -$13.12 $9.76 overall market price, the more profitable
longer ($/head) it is to feed cattle longer because each

successive pound is worth more in a
higher market. Conversely, asthe Choice-
Select spread decreases and as feeding
costs increase, the profit potential from
feeding additional days would decrease

Table 5. Economic simulation results of feeding two fewer weeks.

Commodity  Yield Quality

Grid Grid Grid . . .
and it would be more likely that feeding
Pen 3 fewer days could be profitable on a yield
Original price ($/cwt) $101.40  $101.27  $102.16 ys col D y
Simulated price ($/cwt) $101.78  $102.00  $101.42 grade rewarding grid.
Original Revenue ($/head) $815.28  $810.15  $817.32 Cattle that are generally grading on
Simulated Revenue ($/head) $783.71  $785.38  $780.95  the border of Select and low Choice
Feeding costs Savings ($/head) $19.74 $19.74 $19.74 would be impacted more by altering
o days on feed than cattle that are pre-
Additional return from reduced -$11.83 -$5.03 -$16.63

dominantly Select or predominantly
Choice. The uniformity of the pen with
regard to carcass weight, yield grades
and quality grades also will have a major
carcass weight increased from 710 tofeed were negative with the yield grid impact on the success of feeding fewer
740 Ib. Pen 5 had a larger increase inand were only marginally increased on or additional days. The less uniform the
the percent grading Choice from 60% to the commaodity grade grid. This was pri- pen, the more likely that significant dis-
86%, the percentage of Yield Grade 1 marily due to the fact that now 18% of counts will be applied to “Out” cattle.
and 2's declined from 37% to 12%, the the pen was heavy weight and/or Yield If a manager is considering altering
number of heavy weight carcassesGrade 4 carcasses. the number of days on feed to fit a
(> 950 Ibs.) increased from 0% to 12%, The opposite situation is presented in particular pricing grid, carcass weight
the number of Yield Grade 4’'s increased Table 5, which is a pen of cattle that was and feeding costs must be considered in
from 0% to 6%, and average carcasssimulated to have two weeks fewer daysaddition to the grid priced received to
weight increased from 776 to 806 on feed to decrease fat and enhance théetermine the overall profitability of the
pounds. yield grade of the cattle. The percentagestrategy.

In general, increasing the number of grading Choice declined from 78% to  Lastly, this analysis assumed a stable
days on feed was profitable. For pen 6 65%, the percentage of Yield Grade 1 market price. If the market price
on all three grids and for pen 5 on the and 2’s did increase from 37% to 58%, increases or decreases in the time
quality grid, the improvement in quality the number of Yield Grade 4's declined period considered, results would be
grade and the additional weight that is from 7% to 4%, and averaged carcassaltered from those presented.
being sold more than off set the decline weight decreased from 800 to 770 Ibs.
in price from an increase in yield grade Returns are negative for this scenario
and more than off set the added costsunder all three grids. The reductions in  Dillon Feuz, associate professor, Agricultural
under all three grids. However, with pen carcass weight and in quality grade haveEcenomics, Panhandle Research and Extension

" . . Center, Scottsbluff, Neb.
5, net returns from additional days on a greater impact than the improvement

feeding ($/head)
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Economic Analysis of
Calf Versus Yearling Finishing

D. J. Jordon systems and 2) to evaluate the econom-using the actual feedlot initial weight of
Terry Klopfenstein ics of calf- and yearling-finishing sys- the pen and a regression equation
Todd Milton tems. developed using September-October
Rob Cooper USDA 1992-1999 average feeder steer
Tony Scott Procedure prices to determine price paid for the
Galen Erickson animals. The regression equation was:

Richard Clark* Experiments y =0.00005%- 0.1071x + 127.3 where

y = price paid and x = pen weight

Data from calf-finishing (CALF)and (r = 0.987) and was based on price

Steers grown over the winteratia yearling grow/finish systems at the regressed on weight. Otherwise, calcu-
faster rate of gain were econom University of Nebraska from 1995 to lations were made according to the
cally superior to either calf-finish- 1998 were used. For the yearling sys-procedures previously discussed for
ing or a growing/finishing systenm tems, two winter systems were evalu- the finishing period of the yearling
using a slow rate of winter gain. ated. In one system, steers were growngrow/finish systems.
over the winter at 0.42 Ib/day average
over four years (SLOW). In the second Calf Trials

Summary system, steers were grown at 1.54 Ib/day
average over4years (FAST). TheSLOW  Economic AnalysisCalf-finishing

The objective of this report was to system represented 160 steers fed inslaughter breakevens were calculated on
compare economics of calf- and year- 14 pens, while the FAST system repre- pens of animals from each of the respec-
ling-finishing systems. Yearling steers sented 212 steers fed in 18 pens. Calf+ive trials. Initial animal cost was loosely
were wintered at 1.54 Ib/day (fast) or finishing trials beganinthe fall (October based onthe USDA 1992-1999 average
0.42 Ib/day (slow) then grazed over the and November). The calves were sortedOctober feeder cattle price of $78.44/
summer followed by finishing. Calf-fed from apool of animals fromwhich calves cwt. for 600-650 Ib steer calves. How-
steers were purchased in the fall and placed directly into the yearling systems ever, data from Oklahoma suggest ap-
finished. Profit was based on 1992 to originated. The CALF treatment repre- proximately $2.66/cwt. (total = $81.10/
1999 average price levels. Steers on thesented 1,257 head of steers fed in 128cwt.) should be added back to the pur-
fast treatment profited $21.00/head pens. Comparisons were made bothchase price for black exotic-cross steers.
compared to -$20.66/head for slow and between CALF and the entire yearling In our calf-finishing trials, black exotic-
-$23.18/head for calf feds. Calf-feeding system (winter, summer, and finishing cross steers were purchased. Addition-
was also compared to only the finishing phases), and between CALF and onlyally, calf purchase data compiled at
phase of yearling systems. Steers on thehe finishing phase of the yearling Nebraskaoverthe pastsevenyears shows

fast system profited $29.78/head com-systems. that $81.65/cwt. was paid for animals
pared to $17.83 for slow and -$23.18 weighing 600-650 Ib. An average
for calf feds. Yearling Trials between Oklahoma and Nebraska data
was used to arrive at a purchase price of
Introduction The procedures for the yearling $81.38/cwt. for 600-650 Ib steers used

system and the economic analysesfor calf-finishing. Interestwas applied to
Cattle may be placed into a feedlot were described previously2Q01 initial cost ofthe animal over ownership.
settingimmediately after weaning orthey Nebraska Beef Cattle Repopp. 29-  Health, processing, and implanting were
may be grown for any length oftimeina 34; 2002 Nebraska Beef Cattle assessed aflatrate of $25.00/head. Feed
backgrounding program before finish- Reportpp. 25-29). charges for the CALF treatment were
ing. The extent to which backgrounding  Economic Analysis of Yearling based on the same finishing diet cost
programs are used largely depends orFinishing. In order to economically charged to the yearlings ($115.14/ton).
the costs of backgrounding versus compare CALF and yearling systems Average DM intake for each pen was
feedlot diets and profitability associ- solely in the finishing period, some used to determine feed consumption.
ated with calf-finishing or yearling sys- modifications were made to the eco- Yardage was charged at $0.30/head/day.
tems. The objective of this report was nomic procedures for the yearlings which Interest was charged on the finishing
1) to compare the performance and car-were previously discussed. A purchasediet and yardage for half of the feeding
cass data of calf- and yearling-finishing price was determined for the yearlings period. A 2% death loss was applied to
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Table 1. CALF vs. yearling steer performance and carcass data.

ltem CALF FAST SLOW
Winter
Initial weight, Ib — 521 524
ADG, Ib — 1.54 0.42
Summer
Initial weight, 1b — 763 592
ADG, Ib — 1.21 1.65
Finishing
Days on feed 182 91 105
Initial weight, Ib 612 931P 814
ADGH 3.47 4.59 4.39
Slaughter weight, b 1234 1360 1254
DM intake! 21.0 31.0 29.5
Feed/Gaift 6.06 6.76 6.71
Carcass
Weight, Ib 777 858> 790°
Fat, in 0.47 0.49 0.47
Yield grade 2.448 2.64 2.59
Marbling scoré 497 555 531

ab.qvleans within a row with unlike superscripts différ< 0.05).
dyear x treatment interactiorP(< 0.05; Figures 1-3).

€Calculated from hot carcass weight adjusted to a common dressing percentage (63).
f400P0 = slight, 5060 = small; treatment x yeaP (< .01).

ADG, Ib/day
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Figure 1. Feedlot ADG yearx treatment interaction.

M CALF
B FAST

SLOW

DA MDD N2IN

1998

for FAST and SLOW, respectively.

Gains over the winter period were
imposed to evaluate any potential
compensatory growth response in the
subsequent summer grazing period.
Final winter and initial summer weights

were 763 and 592 |b for FAST and
SLOW, respectively. Average daily

gains on grass were 1.21 Ib/day for
FAST and 1.65 Ib/day for SLOW. Steers
in the SLOW system exhibited some
compensatory growth during the sum-
mer period as a result of lower winter
gains.

Final weights off grass and initial
feedlot weights were 931 |b for FAST
and 814 Ib for SLOW. Steers on the
CALF treatment entered the feedlot
weighing 612 Ib. Significant yeawx
treatment interactiond?(< 0.05) were
found for ADG (Figure 1), DM intake
(Figure 2), and feed efficiency (Figure
3). For ADG, steers on the FAST system
gained fasterK < 0.05) compared to
SLOW, which gained fasteP(< 0.05)
compared to CALF in 1995. In 1996,
1997, and 1998 steers on the FAST and
SLOW systems gained similarly com-
pared to one another, but both gained
faster P < 0.05) compared to CALF.
Steers on the FAST system consumed
more feedP < 0.05) compared to SLOW
which consumed moré(< 0.05) com-
pared to CALF in 1995 and 1996. In
1997 and 1998, DM intake for steers in
the FAST and SLOW yearling systems
were similar but increasedP (< 0.05)
compared to CALF. Calves were more
efficient compared to yearling systems
(P < 0.05) in 1995, 1996, and 1998;
however, no differences in efficiency
were noted in 1997. It is likely that
inclement weather affected feed effi-
ciency inthe analysis. Inthree of the four
years analyzed, calves were more effi-
cient than yearlings; however, in the

all of the calves. To calculate slaughter steer price ($67.48/cwt.) was used for winter and spring of 1997 significant

breakeven, total cost was divided by yearling data.

slaughter weight.

Profitability was determined for both
CALF and yearling (FAST and SLOW)
systems. Profitability was calculated Animal Performance
using the 1992-1999 average May-June

USDA Choice slaughter steer price

Results

mud was encountered which likely
decreased performance of the calves.
Yearlings were on feed in the fall and
early winter, and therefore were not
exposed to the mud encountered by
the calf-feds in 1997. Steers on the

Animal performance data are pre- FAST system were heavid? € 0.05) at

($66.21/cwt.) for the CALF data. Like- sented in Table 1. Initial weight (before slaughter compared to both SLOW
wise, the 1992-1999 average Decem-the winter period) of the yearling- and CALF. Steers on the SLOW system

ber-January USDA Choice slaughter finishing systems were 521 and 524 Ib

(Continued on next page)
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were heavierR < 0.05) compared to 32.0-
CALF. The FAST cattle had 126 Ib
heavier final weights than CALF even 28.0
though they were 91 Ib lighter at the
initiation of the feeding system. 24.07

Carcass Data 20.0+

day

Steers on the FAST (858 Ib) system 2 16.0-

b_ b\
a a
M CALF
@ FAST
produced heavier carcass Weightsg 12.0- SLow
(P<0.05) compared to SLOW (790 Ib),
whichwere heavieR<0.05) compared 8.0
to CALF (777 Ib; Table 1). No differ-
ences were noted in fat depth over the 4.0
12th rib although yearlings (FAST and P<.05 P<.0
SLOW) had higher USDA vyield grades 0.0+ . . .
(P<0.05) comparedto CALF. Marbling 1995 1996 1997 1998
scores were higher for the FAST and Year
SLOW cattle than CALF. There was a Figure 2. Dry matter intake year x treatment interaction.
treatment by year interaction for mar-
bling score (P <.01) but FAST cattle had
higher scores than CALF each year.  0.200
SLOW cattle had higher scores than a a
CALF two of the four years. a b b
b b
W CALF
@ FAST
& SLOW
to present the averages as thisis realin 00251 [ p< o5 P<.05
terms of producer profitability overtime. 0.0004 : : . .
The four year averages for slaughter 1995 1996 1997 1998
breakeven were $66.00, 68.10, and Year
69.21/cwt. for FAST, CALF, and SLOW,
respectively. However, slaughter
breakeven may not always be appropri-
ate when comparing groups which were
fed, and therefore sold and slaughtered finishing systems, exceptwhenthe priceity. The impact of variations in corn
atdifferenttimes. Profitability is likelya of corn was very low in relation to other price cannot be evaluated without con-
better measure, because it accounts fomputs. Data from Kansas showed largesidering the interaction between corn
different marketing times. The FAST deviations in the price spread for calvesand steer price.
yearling system was the most profitable can occur with changes in the price of  Another variable which could have
(P<0.05)comparedto CALFor SLOW, corn Q000 Kansas State Cattleman’s an impact on the relative slaughter
showing an average profit of $21.00/ Day, pp. 88-91). For example, the price breakevens and profit/loss between
head over the four-year period. Lossesdifferential between 500 and 800 Ib CALF and yearling treatments is the
incurred by CALF and SLOW were steers with below average corn price price of summer forage. In the present
-23.18and-20.66 ($/head), respectively.($1.68/bushel) is approximately $20.00/ analysis, $0.50/head/day was charged
Previous Nebraska work indicated cwt.; however, when corn price rises to forsummerforage. Increasing the charge
similar results for slaughter breakeven $3.56/bushel, the price differential can to $0.70/head/day would result in simi-
when cattle were finished as calves com-diminish to $7.00/cwt. for the same steers. lar slaughter breakevens between FAST
pared to a yearling-finishing program Price differential paid for calves for calf- and CALF treatments. A furtherincrease
(1989 Nebraska Beef Cattle Report finishing compared to calves whichwill to $0.75-0.80/head/day would be

pp. 29-31). Cost of gain and slaughter be grown in a yearling program can required to result in similar values for
breakeven were reduced for yearling- greatly impact breakeven and profitabil- profitability.
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actions P<0.05) were found. However, 0.050.]
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Figure 3. Feed efficiency yeax treatment interaction.
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Several factors may interact with  In the present analysis, slaughterthe best indicator. Average profits were
slaughter breakeven and profitability weight was the largest determining fac- $29.78/head for FAST compared to
such as purchase price, the cost oftorinterms of both slaughter breakeven $17.83/head for SLOW, and $-23.18/
forage, the price of corn, and slaughterand profit/loss, explaining 21% and 30% head for CALF. When evaluated only
cattle price. In the absence of high levelsof the variation, respectively, based on during the finishing period, the yearling
of compensatory growth, yearlings pro- regression analysis. Steers on the FASTsteers had higher profitability compared
duced with increased rates of winter gain system had more slaughter and carcasso calf-finishing.
result in the sale of more carcass weightweight ® < 0.05) compared to both
and have reduced slaughter breakevenSLOW and CALF treatments, resulting
compared to yearlings grown over the in reduced slaughter breakeven and  'D.J.Jordon, former graduate student; Terry
winter with minimal inputs. While calf-  increased profitability. Klopfenstein, professor; Todd Milton, former

. . L. . L assistant professor; Rob Cooper, former graduate
feeding was not advantageous in the Calf-Finishingvs Yearling-Finishing. g dent; Tony Scott, former graduate student;
presentanalysis, reduced corn price com-Yearx treatment interaction®(< 0.05)  Galen Erickson, graduate student, Animal Science,
bined with a narrow price spread for were found for both slaughter breakeven Lincoln; Richard Clark, professor, West Central
heavy and lighter weight calves would and profit/loss. However, the averages Egﬁeamh and Extension Center, North Platte,
enhance calf feeding profitability. are meaningful and profit/loss is likely '

Phosphorus Requirement
of Finishing Feedlot Calves

Galen Erickson performance needs. Supplementationto decrease dietary P without compro-
Terry Klopfenstein of P is unnecessary because require-mising performance. Our objectives were
Todd Milton ments are less than 0.16% of the dietto determine 1) the P requirement of

Dennis Brink DM. finishing calves for optimum perfor-
Michael Orth mance and 2) the impact of decreasing
Kim Whittet * Introduction dietary P on bone metabolism and plasma

inorganic P.
Livestock operations are becoming
Based on performance and borl]e increasingly aware of the challenges Procedure

characteristics, phosphorusrequirg- associated with nutrient management.
ments of feedlot calves are lower Perhaps the largest challenge will be Diets
than previously thought, therefore managing phosphorus when concen-
corn-based feedlot diets contai trated at livestock operations. One fac- A base diet was formulated to con-
adequate phosphorus for optimum tor that may help alleviate the challengestain high concentrations of NEm and
performance without supplementa- of proper P management is diet modifi- NEg yet low concentrations of P.
tion. cation, in particular, decreasing dietary Because corn contains 0.320.04% P
P to not exceed cattle requirements.based on 3,500 samples analyzed
However, requirements are not well across the country, only 34.5% of diet
Summary established for beef feedlot cattle DM consisted of high-moisture corn
weighing between 550t0 1,250 Ib. Phos- (Table 1). Brewers grits, whichis prima-
Feedlot calves were individually phorus requirements of yearling steersrily corn starch, and corn bran, which is
fed to determine the phosphorus (850 Ib) were evaluated previously, and the digestible fibrous component of
required for optimum performance dur- we concluded that the requirement wascorn, were added to provide a high-
ing a 204-day experiment. The baseless than 0.14% of diet DM or 70% of energy, low-P substitute for corn.
diet consisted of high-moisture corn NRC predicted requirementsl498 Dietary P treatments evaluated were
and corn starch/fiber with P treatments Nebraska Beef Repopp. 78-80). Other 0.16 (contained no supplemental P),
of 0.16, 0.22, 0.28, 0.34, and 0.40% of research has focused on light calves0.22, 0.28, 0.34, and 0.40% of diet DM.
diet DM. Calves fed 0.16% P had the (<500 Ib) which have a higher P require- Dietary P was increased by “top-dress”
lowest plasma P but it was adequate ment than typical feedlot cattle. There- addition of NaHPQ, (0 to 130 grams/
(5.7 mg/dL). Bone mineral was not fore, P requirements for typical feedlot day) directly to each day’s aliquot of
influenced by treatment, suggesting calves (> 550 Ib) fed high-energy diets feed in the bunk. Therefore, P was
that dietary P was adequate to meetneed to be evaluated to allow producers (Continued on next page)

>
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replacing all of the diet (in small quanti- Table 1. Diet composition (% of diet DM). At time of feeding, target levels of P were added as top-
ties) when added to the bunk instead of dress of NaH,PO, to achieve added increments of 0.06%.

the supplement carrier. The dry meal ITEM % diet DM Ingredient % P

supplement was formulated to meet or High moisture corn 335 0.32

exceed the metabolizable protein require-gOrn bran ’ 58.3 8.82
H rewers grits . .

ments predicted by the 1996 NRC. Blood < -2 ruiis 75 011

meal was gradually decreased becauseat 3.0 _

less UIP in the diet was required to meetSupplemerit® 6.0 0.09

the protein requirements as the experi-composition

ment progressed. Diet CP concentra- gﬂlld_e protein 1(2).22

- aicium .

tions for the three phases were 13.0, o ccim 078

12.6, and 11.8% of diet DM.

aSupplement fed in three phases with decreasing amounts of blood meal to meet or exceed predicted
. metabolizable protein requirement.
Animals bAIl diets contained 27 grams/ton Rumensin and 10.4 grams/ton Tylan

Calves were purchased from one
commercial ranch in Nebraska and wereTaple 2. Effects of dietary P on finishing performance and carcass characteristics for calves

managed similarly prior to weaning. At fed varying levels of P.
weaning, calves were transported to the Phosphorus, % of DM P-Value
University of Nebraska Agricultural ¢, 016 022 028 034 040 SE F-test Linear Quad
Research and Development Center nealp ke o/d 142 202 234 317 58 0.7 001 001

. ) ., Pintake, g/day . . . . . . . .
Mead, Neb. Following & 25-day receiv- | iz ' 1o 591 584 582 581 582 13 098 0.61 0.75
ing period and a 14-day training period, Final wt., Ib 1275 1273 1185 1304 1244 24 0.02 0.69 0.33
calves were limit-fed (12 Ib of DM/ DMI, Ib/day 19.7 198 181 204 195 5 0.03 0.92 0.32

ADG, Ib/day 335 338 295 354 324 .09 001 0.86 0.8
0, 0, '

steer) 50% alfalfahay and 50% wetcorn g conversisn 585 585 613 575 602 — 0.30 0.65 0.79
gluten feed for seven days for accurateF ¢ deoth inch 28 51 46 46 46 05 042 041 025
. . . at depth, inches . . . . . . . . .
initial weights. Initial weights werebased g c'area inchgs 174 171 163 164  16.8 4 044 019 0.21
on weights taken on three consecutiveMmarbling® 529 533 516 566 571 31 0.67 0.25 0.57

days pr|0.r to morning feEdmg' 3Analyzed as gain to feed (AD&MI) which is the reciprocal of feed conversion
Forty-five, crossbred steer calves (584 bMarbling score where small 50 = 550 and slight 50 = 450.

+ 37 Ib) were assigned randomly to one
of five levels of P, either 0.16, 0.22,

0.28, 0.34, or 0.40. Steers were adaptedSample collection and analysis centration using an enzyme-linked immu-
to high-energy diets by limiting intake (8 nosorbent assay according to
Ib DM initially) and gradually increas- Feed ingredients were sampled manufacturer’s instructions (Novo-

ing DM offered at a rate of 0.5 Ib/day weekly for DM determination, ground Calcin®, Metra Biosystems, Inc.,
until ad libitum intakes were achieved. through a Wiley Mill (1-mm screen), Mountain View, Calif.). Once
This adaptation scheme required and composited by month for analysis. osteocalcin analysis was complete,
approximately 21 days. Steers were fedFeed refusals were collected when necthose samples were shipped back to
once daily and implanted on day 1 with essary (minimum of weekly), dried in Nebraska for plasma inorganic P analy-
Synovex-S followed by Revalor-S on 60°C forced air oven for DM determina- sis. Plasma samples from all days and
day 84. Two-day weights were taken tion, composited by steer, and ground treatments were analyzed for inorganic
every 28 days for sampling and perfor- through a Wiley Mill (1-mm screen) for P using colorimetric procedures (no. 670;
mance purposes. Steers were on theanalysis. Composited feed ingredients Sigma Diagnostics, St. Louis, Mo.).
experiment for 204 days, from Feb. 2, and refusals were analyzed for P by a

2000 to Aug. 24, 2000. At slaughter, hot common procedure, alkalimetricammo- Results
carcass weights were recorded and twonium molybdophosphate method.
bones from the lower front leg (phalanx  Blood samples were collected ini- Based on DMI and P concentration in

and metacarpal) were collected. Follow- tially and every 56 days thereafter as diets versus orts samples, P intake ranged
ing a 24-hour chill, fat depth, loineye well as the day of slaughter. Blood was from 14.2 to 35.5 grams/day. Gain and
area, and marbling measurements at thecollected in heparinized tubes, trans- DMI were variable; however, feed con-
12"rib were collected. Final weight was ported to the laboratory on ice, centri- version expressed as DMI/ADG was
calculated from hot carcass weight fuged, and plasma separated. Plasmanot different across P treatments
divided by a common dressing percent- samples from calves fed 0.16 and 0.40%(Table 2). Because of variable gains,
age (62). P from day 0, 56, 112, and 204 were final weights were also variable but did
transported to Michigan State Univer- not increase linearly or quadratically as
sity for analysis of osteocalcin con- dietary P increased. Figure 1 depicts the
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true absorption of P from dietary ingre-

Phalanx bone ash expressed as total
grams was not influenced by dietary P
10.0 15.0 20.0 25.0 30.0 35.0 1 40.0 45.0 treatment (Table 3). Despite insignifi-
cant F-test, expressing phalanx ash as
grams per 100 Ib hot carcass weight

Figure 1. Scatterplot diagram for the relationship between feed conversion measured as tended (P = 0.08) to respond quadrati-
DMI/ADG and P intake in grams per day. Each dot represents the average con- cally with percentage mineral being
version for each steer averaged across the entire 204-day experiment.

9 y e lowest for the 0.16% and 0.40% P treat-

ments. Expressing mineral content of

these bones as a percentage of car-
Table 3. Effect of dietary P on phalanx and metacarpal bone ash from calf carcasses fed varying casses should minimize any effects of
levels of P. bone size due to frame or BW differ-

ences. Metacarpal bone ash, expressed

8

7 . . so . dients may increase above 68%. There-
c 6 YSPRIXN ¢ —— -— ‘f__ fore, the two probable reasons for
9 L 2 2 o* * o . N ¢ disagreement between the performance
g 5 ¢ results in this study and the NRC-
S a4 predicted requirements are inaccurate
B 3 y= 02.0_03x +5.87 estimates of gain requirements and/or
i R<=0.004 incorrect absorption estimates at low P

2 intakes.

1

0

P Intake, grams per day

Phosphorus, % of DM P-Value ’
as either total grams or as a percentage
ITEM .16 .22 .28 .34 .40 SE F-test LineaQuad of carcasses, was not influenced by
Phalanx bone dietary P treatment. _
Total ash, g 27.8 293 278 309 276 11 019 072 0.23 Based on the bone mineral results,

Ash,g/100b HCW 360 371 3.78 381 358 .09 046 087 0.08 calveswere notresorbing P to meettheir

Meﬁgﬁaﬁp:érsogrle 242 238 232 249 227 8 037 048 o065 'eguirements for maintenance and
Ash, g/100lb HCW 31.5 302 31.6 308 295 .9 0.39 0.23 051 gain. However, bones were collected at
slaughter when P requirements are
probably lowest relative to supply.
Therefore, calves may have mobilized P
relationship between P intake in gramsare 12.7 + 0.68, or 18.7 grams/day. from bone stores early in the feeding
per day and feed conversion. The rela-Despite using unique feed ingredients period when requirements were highest
tionship in this experiment was poor that are low in P such as brewers gritsand replenished those stores once
(R? = 0.004). Carcass traits were also and corn bran, P intakes in this experi- dietary supply was adequate to meet
unaffected by P treatment suggestingment were in the range of 76% to 190% requirements. While bone mineral con-
that calves were all “finished.” Fat depth, of NRC-predicted requirements for P. tent is a critical assessment of P status
loin eye area, and marbling score are In these experiments, data suggestof animals, osteocalcin in plasma from
provided in Table 2. that current NRC recommendations are cattle on the lowest (0.16%) and highest
The P requirement predicted by the too high. The possible reasons are(0.40%) P treatments was analyzed to
NRC (1996) using actual performance requirements for P are overestimatedgain insight into bone metabolism dur-
of calves in this study was 18.7 grams/ and/or the absorption coefficient is ing the experiment. Osteocalcin is an
day or 8.4 Ib over the 204-day finishing underestimated. The P maintenanceindicator of bone turnover and/or forma-
period. This calculation assumes main-requirements have been fairly well tion. This protein is elevated in plasma
tenance requirementis 7.3 mg/lb of body documented due to the ease of feedingduring bone formation and turnover.
weight (BW) and gain requirementis 3.9 cattle maintenance diets low in P. Only Osteocalcin concentrations in plasma
grams of P per 100 grams retained pro-one study was found for estimating were similaronday 0, 56, 112, or 204 for
tein. Based on retained energy calcula-requirement for gain. The cattle used for calves on the 0.16% and 0.40% P treat-
tions using ADG and average BW over whole-body analysis to define gain ments, suggesting that dietary P treat-
the feeding period, retained protein wasrequirements were quite different than mentdid not alter bone turnover (Figure
equal to 155 grams/day. Therefore, 6.7 beef feedlot cattle fed today in terms of 2). Based on the osteocalcin and bone
grams/day of P for maintenance and 6.0breed, body weight, age, and geneticash data, we conclude that dietary P was
grams/day for gain is predicted as potential. Furthermore, evidence exists adequate to meet the requirements for
absorbed needs of the calves. NRCthat apparent P absorption is related tomaintenance and gain without compro-
(1996) assumes a 68% absorption rateP intake because of changes in salivarymising bone mineral accretion.
which means that dietary P requirementsflow of P. However, at low P intakes, (Continued on next page)
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Plasma inorganic P was measured 200
every 56 days and did respond to P _ W .16% P 0O .40%
supplementation. Table 4 illustrates € 160
changes in plasma inorganic P due to z 120
dietary P treatment. When values are S
averaged for day 56, 112, 168, and 204,
plasma P responded both quadratically @
(P < 0.01) and linearly (P < 0.01) with 40 -
the lowest concentration in calves fed
0.16% P (5.71 mg/dL) compared to other 0 -
dietary P treatments (average of 6.89
mg/dL). Numerous reports suggest that Days on feed
the threshold concentration is between Figure 2. Osteocalcin (ng/mL) in plasma from calves fed either .16% or .40% P during the
4.5 to 5.0 mg/dL. Based on average 204 day finishing experiment. Plasma was analyzed for day 0, 56, 112, and 204.
concentration from day 56 to 204 for the Bars represent average of nine steers per level with standard deviation of the
0.16% P treatment, cattle were not defi- average osteocalcin.
cient in P. However, because plasma P
was 4.6 mg/dL on day 56 for the lowest
level of P f.ed’ thOS(.E .Calves may have Table 4. Effects of dietary P on plasma inorganic P (mg/dL)for calves fed varying levels of P from
been marginally deficient. The plasma 16% to .40% of diet DM.
concentration for calves on the 0.16%

80

' 112 ' 204

treatment did increase past day 56 of the Phosphorus, % of DM P-Value
experiment which suggests that dietary ITEM 0.16 0.22 0.28 0.34 0.40 SE  F-test Linear Quad
supply relative to requirement was gay o 6.67 809 820 7.69 678  0.37 0.01 0.88 0.01
increasing. Plasma concentration of Pday 56 458 750 7.03 7.66 555 027 001 0.02 0.01
e day 112 545 775 7.88 827 677 020 001 001 0.01
can be a poor indicator of P status , &g 672 644 639 612 7.05 019 002 057 0.01
because bone resorption can maintainyay 204 591 6.13 6.27 6.42 684  0.17 0.01 001 0.52
plasma concentrations above the lowerday 56 to day 204 571 6.95 689 7.19 655  0.12 001 001 0.01

threshold of 4.5t0 5.0 mg/dL. However,

the data presented here suggest that calves

fed the lowest level of P (0.16%) may

have been marginally deficient at least % P varied from 0.16 to 0.40, calciumto However, given the relatively large

during the first 56 days of the experi- phosphorus ratios ranged from 1.6 to amount of P that grain-based finishing

ment. 3.9. The ratios fed in this study should diets contain, requirements for feedlot
Performance and bone data for thenot have impacted performance or bonecattle may be unimportant when using

entire 204 days suggest calves were notharacteristics. Other research hascorn based diets. Supplementation of

deficient. However, performance and demonstrated that cattle can toleratemineral P in finishing diets is an unnec-

bone mineral data represent the entireCa:P ratios between 1:1 and 7:1 assum-essary economic and environmental

204 days and offer little insight when ing both calcium and phosphorus are cost for beef feedlot producers and

P requirements are presumably highestincluded at or above requirements. should be discontinued.

relative to supply. Plasma P data were Phosphorus requirements for fin-

quite variable in response to dietary ishing calves are lower than previous

treatment after the first 112 days. estimates. Because requirementsareless Galen Erickson, assistant professor; Terry

Interestingly, plasma collected on day than 0.25% of diet DM, grain-based Klopfenstein, professor; Todd Milton, adjunct

. L . . professor; Dennis Brink, professor; Animal

56 and day 112 from calves on the high-finishing diets contain adequate P t0 g¢ience. 'Lincoln: Michael Orth, assistant

est level of P (0.40%) contained less Pmeet finishing cattle requirements for professor, Animal Science, Michigan State

than intermediate P treatments. optimal performance and bone reserves University, East Lansing, Mich.; Kim Whittet,
Dietary calcium was kept constantin NRC-predicted requirements appear to"esearch technician, Animal Science, Lincoln.

this study at 0.62% of diet DM. Because be too high and should be modified.
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Liming Effects of Beef Cattle Feedlot Manure and
Composted Manure

Bahman Eghbalt 4% calcium carbonate on a dry weight tion) also received N fertilizer as ammo-
basis. Calcium carbonate is also addednium nitrate to provide for a total of 135
to swine and poultry diets. Ib available N/acre for the corn.

Beef cattle feedlot manure o About 70% of the cattle fed in the Beef cattle feedlot manure and com-
composted manure usually conta United States are in the Great Plainsposted feedlot manure were applied in
1% to 4% calcium carbonate and region where soils usually have high pH 1992 based on the estimated plant N or
therefore can be used aslime sourges levels. Even within the Great Plains, P availability of 40%, 20%, 10%, and
on acid soils. areas where N fertilizer has been used5% of the N and P in manure or compost
for several years, soil pH has beenin the first, second, third, and fourth
reduced to levels where lime application year after application, respectively. The

Summary is recommended for an optimum crop first-year N availability assumption
production level, especially in sandy from compost was found to be too

Soil pH can be increased by manure soils. The objective of this study was high, so availability assumptions were
or compost application because cattle to evaluate effects of application fre- changed to 20%, 20%, 10%, and 5% for
rations usually contain limestone quency and N or P-based rates ofcompost applications after 1992. The
(calcium carbonate). From 1992 to manure and compost applications onsame N availability assumptions as 1992

S5

1996 this study evaluated effects ofsoil pH changes. were used for manure in all years. Phos-
phosphorus and nitrogen-based phorus availability assumptions from

manure and compost applications Procedure manure and compost were changed to
(annual and biennial) management 60%, 20%, 10%, and 10% after 1992.

strategies on soil pH level. Manure  An experiment was initiated in 1992 Biennial manure or compost application
and composted manure containedon a Sharpsburg silty clay loam soil was made to provide 135 Ib N per acre
about 0.9% calcium carbonate under rainfed conditions at the Univer- for N-based and 23 Ib P per acre for P-
resulting in application rates of up sity of Nebraska Agricultural Research based rates in the second year after ap-
to 1,540 Ib lime per acre in four years. Center near Mead, Neb. The initial soil plication based onthe assumptions given
The surface soil (0-6 inch) pH was sig- had a Bray and Kurtz No.1 soil P level of above.
nificantly decreased withammonium-N 69 ppm and apH of 6.2 (1:1 soiltowater ~Manure and compost applications
fertilizer application as compared to ratio) in the top 6 inches. The experi- were made in late autumn after corn
soil in the unfertilized check or to soil mental design was a randomized com-harvest. Manure and compost were ap-
receiving manure or compost. Nitro- plete block with four replications. Plots plied by hand to plots and disked-in
gen-based applications resulted in were 40 feet long and 15 feet wide (six within two days after application. Soil
higher soil pH than P-based, since cornrows). Tentreatmentswere appliedsamples were collected from all plots
P-based treatments also received Nwhich included annual or biennial each year after corn harvest and before
fertilizer. manure or compost application basedmanure or compost application. Surface
on N or P needs of corn (135 Ib N/acre soil (0 to 6 inches) samples collected in
Introduction and 23 Ib P/acre for an expected yield 1996 were air dried, ground to pass 1-
level of 150 bu/acre) and fertilized and mm mesh, and analyzed for pH (1:1 soll
The recommended calcium level in unfertilized checks. Fertilized plots to water ratio) to evaluate effects of
beef cattle diet is 0.7% or about 1.5% received 135 Ib N/acre as ammonium manure, compost, and fertilizer applica-
calcium carbonate. Much of the added nitrate and 23 Ib P/acre as diammoniumtion on soil acidity. The University of
calcium carbonate is excreted in phosphate. If necessary, the P-basedNebraska Soil and Plant Analysis
manure, which typically contains 1% to treatments (annual or biennial applica- (Continued on next page)
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Laboratory using the standard testdeter-Table 1. Characteristics of beef cattle feedlot manure and composted feedlot manure
mined calcium carbonate concentration applied in four years at Mead, Neb. All parameters are on dry weight basis.

of manure and compost. \S(eaf and CTOtbal | | cac
Least significant difference based on >°"*® arbon  TotalN NH,N Total P acq
an analysis of variance was used to de- %
termine differences among treatments. 1992
A probability level< 0.10 was consid- hcflanUfe ;-gg (Hg 8-(1&3 8-22 2-23
P ompost . . . . .
ered significant. 1993
Manure 13.31 1.02 0.048 0.50 1.37
Results Compost 8.74 0.77 0.003 0.32 0.70
1994
Manure 23.70 1.56 0.037 0.33 0.66
The manure and composted manure  compost 7.35 0.76 0.006 0.41 1.16

used in this study were collected from 199,3 1798 130 0.090 0.3 0.42

: . anure . . . . .
feedlot pens at the University of Ne- Compost 6.82 078 0.010 0.31 0.62
braska Agricultural Research Center near
Mead, Neb. The rations used in these
pens seemed to contain less limestone
than those usually used in commercial Table 2. Amounts of dry weight of composted or uncomposted beef cattle feedlot
feedlots (usually about 2%-4% calcium manure and calcium carbonate applied to soil in four years at Mead, Neb.
carbonate). Manure collected from six Dry weight CaCQ

i 0,

feedlots across Nebraska contained 2.3%; ..iment

: : 1992 1993 1994 1995 1992 1993 1994 1995 Total
to 4.0% calcium carbonate (dry weight b
basis) while manure and compost used — ton per acre per acre -
in our study contained < 1.4% calcium Manure for N 21 8 5 6 352 226 71 54 703
: Manure for P 13 3 3 1.2 212 78 38 10 338
cgrbonate. Although, some of this cal- .2 = ¢ /o ? a o 6 0 706 0 213 0 919
cium carbonate (CaCDnay come from  manure for P/2 y 25 0 9 0 424 0 116 0 540
the soil mixed with manure and scrapped gompost ;Or N 15 22 121 16 2 383 320 26; 2061153:; -
[T ompost for P 7 4 1. 17 4 7 1
from the feedlots, most is likely from Compost for Ni2 y 31 0 34 0 765 o 781 1546
feces. The CaC(@ontents of beef cattle  compost for P12 y 14 0 7 0 342 0 232 0 574
feedlot manure and composted manureFertilizer - = - - 0 0 0 0 0
Untreated check 0 0 0 0 0 0 0 0 0

used in our study (Table 1) were lower
than the manure collected from com- 2y indicates biennial manure or compost application.

mercial feedlots. The CaG@mounts

added with manure and compost ranged

from 330 to 1,550 Ib per acre (Table 2) application. Nitrogen or P-based Table 3. Surface soil (0-6 inch) pH after

indicating excellent liming potential of manure or compost application Lonucron)ulggsrtsedmbeceofmcg?tsl;e?ee%?gt
these organic resources when applied taesulted in significantly higher soil pH manure application at Mead, Neb.
low pH soils. When manure from com- than fertilizer application. Biennial
mercial feedlots is used, one-time manure or compost application resulted Treatmert pH®
N-based manure or compost applicationin similar soil pH as annual application .. .. tor N 6.53 de
may provide half ofthe lime required for (Table 3). Soil pH was significantly manure for P 6.15g
a soil with a Woodruff buffer pH of related to the amount of manure andManure for N/2'y 6.52 de
6.7 and 25% of the lime required for a compost CaCQapplied (Figure 1). The “C"grf:;]fssmfﬁ y g-?g :‘:9
soll W|tr_1ayVoodruff buffer'pH of_6.5. relat|0n§h|p clearly indicates good Compost for P 6.12 g
Applications of ammonium nitrate correlation between the amounts of compost for N/2 y 6.68 cd
and diammonium phosphate for four CaCQ applied and increases in soil pH. Compost for P/2y 6.19 g
years significantly decreased soil pH The soil in this study would not typically Fertilizer 5.62 h
from 6.2 in 1992 to 5.6 in 1996 (Table require lime addition, but the use of Egg:i:ed check Oﬁ'g’g fe

3). Phosphorus-based manure andNH, -based N fertilizers (especially

compost applications also received anhydrous ammoniawhichiscommonly #P-based treatments also received N fertilizer

additional N as ammonium nitrate fer- used) can decrease soil pH to a level2S broadcast and incorporated ammonium

- . . . . R nitrate. 2 y indicates biennial manure or com-

tilizer, but the lime applied with manure where lime application is recommended. post application.

and compost maintained the soilpHlevel  Liming materials passing through 60 PThe initial surface (0-6 inch) soil pH of the
i ; _ ; ; ; : field was 6.20.

atthe original 1992 IeveI.Nltroggn br?lsed mesh (60 open;ngs per mch) SIBVE IS e tgirne values followed by the same letter

manure and compost applications considered 100% effective. Since lime gre not significantly different based on least

increased the soil pH as compared within manure has passed through the digessignificant differenceR = 0.10).

the unfertilized check or the P-based tive system of the animals it should be in
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Figure 1. Effect of application of calcium carbonate in cattle feedlot manure or composted
manure for four years on surface soil (0 to 6 inch) pH. Fertilized and unfertilized L .
soils had pH of 5.62 and 6.39, respectively. CN is N-based compost, CP is P-basedManure and compost applications, with
compost, MN is N-based manure, MP is P-based manure, and 2y is biennial application. additional N as ammonium nitrate,

Table 4. Lime needed to bring soil pH to 6.5 according to Woodruff and SMP lime requirement
tests.
Buffer pH Woodruff SMP
6.67 8.0 6.67 8.0
Ib/acre Ib/acre

6.9 1,000 1,200 — —
6.8 2,000 2,400 2,000 2,400
6.7 3,000 3,600 3,500 4,200
6.6 4,000 4,800 4,800 5,800
6.5 5,000 6,000 6,000 7,400
6.4 6,000 7,200 7,800 9,400
6.3 7,000 8,400 9,200 11,000
6.2 8,000 9,600 10,700 12,800
6.1 9,000 10,800 12,000 14,400
6.0 10,000 12,000 13,500 16,200

Data taken from D. Knudsen.1982. How much lime to use. Sall
Science News, University of Nebraska Extension.
bDepth (inch) of incorporation of lime in soil

very small sizes and can be considered
100% effective. Manure and composted
manure should be tested for calcium
carbonate content and used similar to
commercial lime on acid soils according
to the University of Nebraska recom-
mendation. The amounts of lime to
apply to raise the soil pH to 6.5 are given
in Table 4.

Conclusions

Manure and composted manure
usually contain significant amounts of
calcium carbonate and can contribute
to liming reaction in fields with low soil
pH. All or a fraction of the recommended
amount of lime may be added when beef
cattle feedlot manure or composted
manure are applied based on N require-
ments of corn. Phosphorus-based

maintained soil pH near its original
level. Nitrogen-based applications of
manure and compost resulted in higher
soil pH than P-based applications. A
P-based manure and compost applica-
tion strategy, which needs to be used in
sites vulnerable to P runoff losses,
was not as effective as a N-based strat-
egy for increasing soil pH. Biennial
manure or compost application result-
ed in similar soil pH as annual applica-
tion. Four years of inorganic N fertilizer
(ammonium nitrate and diammonium
phosphate) application significantly
reduced soil pH relative to the initial
level. Manure or compost from beef
cattle feedlots can be good sources of
lime.

1Bahman Eghball, soil scientist USDA-ARS,
and adjunct associate professor, Department of
Agronomy and Horticulture, Lincoln.
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Effect of Sawdust or Acid Application to Pen
Surfaces on Nitrogen Losses from Open-Dirt
Feedlots

John Lory properties of the manure on the penwithapen density of 27 Ffsteer. Initial
Julie Adams surface and during composting. The soil samples were taken to determine
Bahman Eghball addition of a carbon source, such asnitrogen and organic carbon percentage
Terry Klopfenstein sawdust, widens the carbon:nitrogenand pH. A pretest of experimental
J.F. Powers$ (C:N) ratio of the manure. As the C:N methods was performed to determine
ratio becomes greater, there is a ten-appropriate acid type and application
dency to retain more nitrogen. rates, as well as amount of sawdust to be

Applying sawdusttoincrease car- The majority of nitrogen lost from applied to the pen surface.

bon on pen surface led to more feedlot manure is through volatiliza-  Before steers were introduced, the
nitrogen in manure and reduced tion. The pH where ammonia (form of acid treatment pens were treated with

nitrogen loss without affectin nitrogen leading to volatilization) vola- sulfuric acid to initiate a pen surface
performance. tilization is greatest occurs above pH 9. between pH 4.5 and 5.5. Surface pH was

Reducing pH below 5 can nearly elimi- monitored three to four times per week

nate ammonia loss. using one soil sample taken from four

Summary The objective of this research was to locations within each pen. Sulfuric acid

examine the effectiveness of adding saw-was applied twice per week to regions of

Two nutrient management treat- dustasacarbonsource and lowering perpens that measured above pH 5.5. An
ments (sawdust or sulfuric acid appli- surface pH with sulfuric acid on nitrogen average of 1.3 moles7ff1 mol/L) was

cation to pen surface) were compared losses from feedlot manure and effectsapplied throughoutthe trial using a hand-

to conventional management using on cattle performance. held sprayer.

12 pens (10 steers/pen) to determine Sawdust by-product from awood mill
effects on performance and nitrogen Procedure was added twice weekly to provide a 2:1
losses from pens. Performance and ratio of sawdust to fecal dry matter.

carcass characteristics for treatments  One-hundred twenty yearling steers Four-hundred sixty-five pounds of saw-
were similar to the control. The sawdust (672+ 67 Ib) were fed through the sum- dust dry matter were added to pens each
treatment retained more nitrogen in mer months for 132 days beginning Juneweek. Sawdust was spread throughout
manure when removed from the penl14andending Oct. 16, 1995. Steers werethe entire surface of each pen in the
surface and after composting. Increas- initially implanted with Revalor-S and treatment at a rate of 0.17 18/ft
ing carbon by sawdust additions were randomly assigned to one of three  After steers were removed from pens,
reduced nitrogen losses by 21%. Apply-treatments (10 steers/pen; four pens/treatmanure was scraped from the pen sur-
ing acid to the pen surface did not affect ment). Treatments were control, saw- face. Thirty manure samples were taken
guantity of nitrogen or organic carbon dust bedding application to pen surfacefrom each pen, and remaining manure
conserved in manure and compost.  and acidification of pen surface with was loaded onto trucks. An as-is weight
sulfuric acid. was then taken and manure was hauled
Introduction All treatments were fed the same diet to a composting site. The manure was
formulated for 12% crude protein. Diet allowed to compost, and samples were
Nitrogen is lost from the feedlot contained 80% dry-rolled corn, 10% taken after the composting process.
surface and during manure handling alfalfa hay, 5% molasses and 5% supple- Manure and compost samples were
through volatilization. This nitrogenloss ment. Initial weights were an average of frozen until analyzed at -20°C. Gravi-
reduces the amount of nitrogen avail- weights taken on two consecutive daysmetric water content was determined by
able to crops when manure is used as dollowing a five-day limit-feeding drying for 24 hours at 105°C. Samples
fertilizer source. Plants require a period. Atslaughter, hot carcass weightswere analyzed for total nitrogen, ammo-
nitrogen:phosphorus (N:P) ratio of 5:1 were taken. USDA Quality grade and fat nium (NH,-N), nitrate (NQ-N) and
or greater; however, after substantial depth measured at'lélb were recorded organic carbon content. Ammonium
nitrogen loss the N:P ratio of feedlot aftera24-hour chill. Final weights were and NQ-N analysis was conducted on
manure is 2:1 or less. calculated as hot carcass weight dividedmoist samples while all other analysis
Adding an additional source of car- by a common dressing percentage (62).was performed on air-dry samples.
bon may improve the nitrogen retaining  Steers were fed in 12 open-dirt pens  Nitrogen intake (Ib/steer) was calcu-
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Table 1. Nitrogen balance. centration of organic carbon. Nitrate
Treatment concentrations were highest in saw-
dust treatment (Table 2) implying aero-

Item Control Acid Sawdust P-Value LSO ) . -

N intake. lb/st 2.4 617 L8 0.50 o4 bic conditions were increased over
Intake, steer . . . . .

N retention, Ib/stedr 7.3 7.3 73 0.84 0.2 othertreatments.

N excretion, Ib/steér 54.4 54.5 55.2 0.72 2.4 Pens treated with acid had an average

Manure N, Ib/steer 12.2 13.6 21.7 <0.01 3.5 surface pH of 5.4, while sawdust and

N lost, Ib/steet 42.2 38.9 33.5 — —

Compost N, Ib/ste€r 75 8.7 14.6 €0.01 2.2 control pens were 8.0 and 8.2, respec-

Organic carbon, Ib/stder 142 156 366 — — tively. Applying an acid treatment was

% east Significant Difference (P=0.05). not effeptlve in rgducmg t.he_amoun.t of

bDetermined using net protein gain equation (NRC,1996). ammonia volatilized or in increasing

CCalculated as N intake minus N retention. organic carbon concentration removed

dCalculated as N excretion (Ib/steer) minus manure N (Ib/steer). .
€Amount of N in compost, measured with ash as a marker of organic matter disappearance. In manure abF"’e the Comro! treatment.
fDetermined by laboratory analysis. One explanation as to why nitrogen loss

was unaffected is urea (primary form of
nitrogen in urine) raised pH for short

times at certain locations within the pen.
Table 2.Nitrogen and organic carbon content of manure removed from feedlot pens and final Some nitrogen may be unaccounted for
compost product expressed in dry matter.

in runoff.
Treatment
Item Control Acid Sawdust P-Value LSD Compost nutrient data
Manure . .
Manure wt., lb DM/steer 885 958 1795 <0.01 280 Composting reduced nitrogen con-
L‘ga'NN' % 314-45 213-43 8%) 21 00614 . centration of all treatments by 25% with
5-N, ppm <0. . i
NH,-N. ppm 685 1664 765 <0.01 449 no effept of treatment on nitrogen con
Compost centration loss (Table 2). The sawdust
N, %1.10 121 1.03 0.6 — treatment lost the least amount of nitro-
Organic carbon, % 8.6 10.1 14.60 .07 5.2

gen per pound of nitrogen composted,
4 east Significant Difference (P=0.05). but lost the most nitrogen in terms of
total pounds, because it contained the
most nitrogen initially. The sawdust
lated as concentration in diet multiplied decrease in fat depth (0.40 vs 0.48 in.)treatment continued to contain the
by dry matter offered minus nitrogen in and USDA quality grade (17.8 vs 18.4, most organic carbon compared to con-
feed refused times dry matter feed where 17=S° and 18<Scompared to trol and acid treatments.

refused. Nitrogen retention (Ib/steer) the other two treatments. In this feedlot trial, sawdust applied
was calculated by using the net protein to the pen surface allowed increased
gain equation (NRC,1996). Nitrogen Manure nutrient data nitrogen retention over the acid and con-
excretion (Ib/steer) was calculated as trol treatments. However, reducing pen

nitrogen intake minus nitrogen reten-  Total manure weight removed in surface pH to 5 did not affect perfor-

tion. Nitrogen loss (Ib/steer) was deter- sawdust treatment was two times mance and carcass characteristics or ni-
mined as nitrogen excretion (Ib/steer) greater than acid or control treatments.trogen and organic carbon retention
minus manure nitrogen (lb/steer). The sawdust treatment resulted in thecompared to the control. Using sawdust
Amount of nitrogen in compost was most nitrogen (21.7 vs 12.2 control or as a bedding could be one way to help
measured with ash as a marker of13.6 acid, Ib N/steer) being removed reduce nitrogen losses from open-dirt

organic matter disappearance. from the pen surface in manure (Table feedlot pens.
1). Sawdust treatment reduced nitrogen
Results loss by 21% compared to the control
(Table 1)_ In previous reportQQOO 1John Lory, former post-doctoral research
Yearling performance Nebraska Beef Repogp. 65-67), <5% assistant, Agronomy; Julie Adams, graduate

f all ni dis | h h student, Animal Science; Bahman Eghball, soil
of all nitrogen excreted Is lost throug scientist, USDA-Agriculture Research Service

In this trial, there were no statistical runoff, therefore it is hypothesized that and adjunct associate professor, Agronomy;
differences (P<0.10) between treat- most of the nitrogen lost during this Terry Klopfenstein, professor, Animal Science;
ments in ADG (3.66 Ib.), feed conver- trial was through volatilization. Adding 2"d J-F. Powers, soil scientist, USDA-Agriculture

. . Research Service and adjunct associate professor,
sion (6.41) or hot carcass weight sawdust as a carbon source to the peng onomy, Lincoln.
(727 Ib.). The cattle on the sawdust surface resulted in the most pounds of

bedding treatment showed a slight manure dry matter and the highest con-
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Corn Bran Level in Finishing Diets and N Losses
from Open-Dirt Pens

Galen Erickson ing carbon to manure decreases N loss Procedure
Terry Klopfenstein by lowering pH when stored anaerobi-
Todd Milton * cally or by microbial immobilization Feedlot performance

when aerobically stored.
One method to increase C:N ratio of  Three experiments were conducted
Increasing carbon excretion in  manure is by feeding diets lower in OM to assessthe impact ofincreasing dietary
feedlots negatively impacted per- digestibility which contradicts most corn bran on animal performance and
formance, lowered nitrogen lossgs diet formulation principles used today. mass balance of N. Experiments were
during the winter/spring months,and  Corn bran is a fibrous byproduct of the conducted consecutively spanning
had little impact on nitrogen losses  corn wet milling industry and contains 343 days with large, yearling cattle.
during the summer months. high concentration of NDF yet is highly Experiment 1 used 96 steers (848
digestible. In previous studies, corn 34.4lb) fed for 128 days from Oct. 5,
silage was used to decrease digesti-1999 until Feb. 9, 2000. Ninety-six steers
Summary bility, but was not effective at reducing (900 + 43.4Ib) were fed from Feb. 10
N loss Q000 Nebraska Beef Report until May 24, 2000 or 105 days in
Three experiments were conductedpp. 68-71). Corn bran has been shown toExperiment 2. In Experiment 3, 96 steers
with yearling steers to evaluate diet have lower digestibility than corn it (925+ 45.2lb) were fed from June 2 until
digestibility effects on N volatilization replaces in feedlot diets1998 Sept. 19, 2000 or 110 days.
from open-dirt feedlot pens. Digesti- Nebraska Beef Reporpp. 69-71; In each experiment, steers were ran-
bility was decreased by increasing 2002 Nebraska Beef Reporpp. domly assigned (eight steers/pen) to
dietary corn bran. Corn bran was fed 66-68), yet may maintain or improve treatments (four pens/treatment).
at 0%, 15%, or 30% of diet DM. Intakes animal performance when fed at 15% Treatments consisted of three different
increased linearly and ADG decreased to 30% of diet DM {997 Nebraska diets (Table 1) in each experiment that
linearly as bran inclusion increased. Beef Reportpp. 72-74). Therefore, the contained either 0% (Obran), 15%
Manure N was increased linearly and objectives of these experiments were (15bran), or 30% (30bran) corn bran as
N volatilization decreased from 74% to determine the impact of replacing a percentage of diet DM. Diets were
to 54% during October to May as corn with corn bran on 1) animal per- evaluated using the 1996 NRC model to
bran increased. No differences were formance and 2) N volatilization from ensure adequate degradable intake pro-
observed for N balance from May to open-dirt feedlots. tein (DIP) and metabolizable protein
October. Decreasing diet digestibility
had variable results on manure N Table 1. Diet composition (% of diet DM) used in the nutrient balance experiments.
and volatilization depending on time

Corn bran level

of year. _
Ingredient Obran 15bran 30bran
Introduction Corn bran 0 15 30
Dry-rolled corn 75 60 45
. L . Corn silage 15 15 15
Nitrogen emissions from livestock wMolasses 5 5 5
production is a concern for producers. Supplement 5 5 5
The large losses that occur are detrimen-composition
tal due to environmental pollution and g:":a 161-79 17169 182-70
decreaseq fertilizer v'a.lue'of I|vgstock NE,, Mcalllt? 93 ‘90 ‘87
manure. Nitrogen volatilization estimates NE, Mcal/lt® .63 .60 .58
from open-dirt feedlots range from30%  Ca .65 -65 .65
P 23 21 18

to 70% of the N that is excreted.

One method to decrease Q{Hmmo— 3DIP was increased as corn bran increased because microbial efficiency was predicted to increase with
nia) emissions is to increase the Carbonihr:gpgar;:(\j/els of bran. DIP increased because less feather meal/blood meal was included as bran level
to nitrogen (C:N) ratio of manure. Add- bNE values, Ca, and P calculated using tabular values for ingredients.
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(MP) for 925 Ib steers. As corn bran Nutrient Balance sampling each runoff event and meas-
increased in the diet, effective neutral uring total volume. Nitrogen volatiliza-
detergent fiber (eNDF) increased. The Nitrogen mass balance was con- tionwas calculated by difference between
NRC model predicted a higher DIP ducted in 12 open-dirt feedlot pens N excreted and N in manure, soil core
requirement on the 15bran and 30branused previously to assess nutritional balance, and runoff.

treatments based on increased microbiaimpacts on nutrient balance in feedlots.  Performance and N mass balance in
efficiency from higher eNDF. The NRC Nitrogen balance was divided into two the feedlotwas analyzed as a completely
model inputs for corn bran were 81% separate componentswith one conductedandomized design using GLM proce-
NDF that is 44% effective, and 11.7% from Octoberto May (Experiment 1 and dures of SAS. Performance data were
CP that is 87% DIP. Dry-rolled corn Experiment 2) and then Experiment 3 tested for experiment by treatment
(DRC) assumptions were 0% eNDF and handled separately with steers fed frominteractions. If no interaction was
8.8% CP that is 40% DIP. Corn silage June through September. The main rea-detected, main treatment effects were
assumptions were 45% NDF thatis 60% son for combining Experiment 1 and evaluated for performance. Nitrogen
effective, and 8.7% CP that is 75% DIP. Experiment 2 was difficulty in soil sam- mass balance data were analyzed as
Dietary protein was relatively constant pling and cleaning pens between two separate components with Experi-
across treatments, but DIP increased andExperiment 1 and Experiment 2 (Febru- ment 1 and Experiment 2 analyzed
undegradable intake protein (UIP) ary). Time of year can impact N volatil- together and Experiment 3 separately.
decreased as corn bran increased fromzation due to effects of ambient Orthogonal contrasts (linear and qua-
0% to 30% of diet DM. The goal was to temperature, therefore, the nutrient bal-dratic) were used to test effects of
utilize the NRC model so dietary supply ance data were separated into winter/dietary bran level on performance and

would meet or exceed protein require- spring and summer time periods. N mass balance.
ments during the feeding period. If  Mass balance for N was conducted
protein was supplied in excess of toassess the impact of dietary treatment Results

requirements, the excess supply wason N flow in open-dirt feedlot pens.
equivalent in grams/day across all Briefly, nitrogen intake was quantified Feedlot performance
treatments. by accounting for DMl and N concentra-

In each experiment, initial weights tion of dietary ingredients. Feedrefusals  No significant interactions between
were based on two consecutive daywere quantified, composited, and ana-experiment and treatment were detected
weights recorded prior to feeding fol- lyzed to correct N intakes. Nitrogen for performance variables across
lowing a five-day limitfed period. Steers excretion was calculated by difference Experiment 1, Experiment 2, and
were implanted with Revalor-S® onday between N intake and N retained in Experiment 3 which reflects the similar
27 in Experiment 1, day 19 in Experi- cattle. Nitrogen retention in the animal type of cattle used across experiments as
ment 2, and day one in Experiment 3. was based on animal performance andwell as the same dietary treatments. The

Cattle were adapted to finishing diets weights using retained energy and only change between experiments was
by replacing alfalfa hay with DRC. retained protein equations from NRC. time of year. Therefore, performance
Roughage was provided from both corn At the time of slaughter, cattle were data were pooled and are presented in
silage and alfalfa. Roughage levels dur-removed and the pens scraped. Collected’able 2. Final weight tended (P = 0.07)
ing adaptation were 45%, 35%, 25%, manure was piled on the cement apronto decrease linearly as bran level
and 15% fed for three, four, seven andand sampled at the time of removal. Wetincreased in the diet, which reflects
seven days, respectively. Steers on themanure was weighed at the time of linear depressions (P = 0.05) in ADG.
15bran and 30bran were adapted simi-removal and samples used to accountintakes increased by feeding higher
larly except corn bran was included at for nutrients (DM, OM, N) removed in levels of corn bran in place of DRC. Dry
target levels (either 15% or 30%) during manure. Pens were cleaned in a mannematter intake increased 5.1% and 6.8%
the entire 21 day adaptation period. Cornto minimize soil contamination. Because comparing Obran to 15bran and Obran to
silage was the only roughage source inof inherent differences in cleaning from 30bran, respectively. Because ADG
finishing diets and was included at 15% pen to pen and the difficulty in minimiz- decreased while DMI increased, feed
of diet DM. Corn silage was assumed to ing soil contamination, clean pens were conversion tended to increase quad-
contain 50% grain and 50% roughage onsampled before each experiment andratically (P = 0.09) and linearly (P =
a DM-basis. again following cleaning. The soil cores 0.01) as bran level increased. Based on

At slaughter, hot carcass weights from before and after the nutrient bal- feed conversions, corn bran provided
were recorded and used to determineance experiment were used to correctless energy than DRC. Cattle consumed
final weights assuming a common for either manure left in the pen or soil more feed to offset lower energy intake
dressing percentage (62%). Following removed at cleaning. Soil cores (6 in. and attempted to maintain ADG.

a 24-hour chill, fat depth and marbling depth) were collected at 16 locations Levelof braninclusion (15% or 30%)

scores were collected at the"Irib. within each pen based on a grid to caused non-linear responses. Feed effi-
account for variation within the pen. ciencydecreased 7.8% comparing Obran
Nitrogen in runoff was quantified by (Continued on next page)
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to 15bran, but only decreased anotherTable 2. Effects of dietary corn bran on finishing performance and carcass characteristics

0 . 0 of yearlings fed either 0 (Obran), 15 (15bran), or 30% (30bran) of diet DM as corn
2.8% Whe_n bran mcrease_d from 15% to bran in place of dry-rolled corn. Data were pooled for Experiment 1, Experiment 2,
30% of diet DM (comparing 15bran to and Experiment 3 with 96 steers in each and fed for an average of 114 d.

30bran). Surprisingly, these performance

) Corn bran level P-Value

data suggest that the second 15% incre- b ) 200 S N , d
ment was used more efficiently than the 'TEM ran 15bran ran E Exptrt Linear Qua
first 15% increment of corn bran. Initial wt., Ib 889 889 889 2.2 .99 .86 .93
Final wt., Ib 1348 1333 1330 7.0 A7 .07 48
] DMI, Ib d1 26.0 27.4 27.9 2 .62 .01 .10
Nutrient balance ADG, |b dt 4.01 3.89 3.84 .07 .31 .05 .58
Feed conversion 6.53 7.09 7.31 .10 .01 .09

Because nutrient balance in Experi- Hot carcass wt., b 836 827 825 44 48 14 60
ment 1 and Experiment 2 had to be Marbling® 526 536 497 7 16 01 .01
Fat depth, in. 42 42 42 .01 .92 .86 .93

conducted together, data for N mass
balance are presented as one balanc@arbling score where 450 = sligfand 550 = sméi.
period in Table 3. Nitrogen intake

increased linearly (P = 0.01) as bran
increased due to increased DMI. Nitro-
gen excretion responded similar to N
intake because N retained by the animal

Table 3. Effect of dietary corn bran on nitrogen balance in the feedlot and manure character-
istics for steers fed from October to June (Experiment 1 and Experiment 2).

was not impacted by dietary treatment. Comn bran level _ Pvale
As the data suggest, most (>90%) of thel TEM? Obran 15bran 30bran SE Linear  Quad
N fed was excreted based on NRC (1996) . .ve 119.9 1275 131.1 1.2 001 020
prediction equations. N excretion 108.3 115.9 119.6 1.2 0.01 0.24
Nitrogen removed in manure correct- H man#f@ 27-2 46-25 55-11 3652 0%?1 0%128
. . runo . . . . . .
ed for soil core balance was increasedy ,,qailization 80.9 69.3 64.4 4.0 0.03  0.52
linearly (P =0.01) by increasing dietary o volatilizatiorf 74.1 59.8 53.8 3.2 0.01 0.33
corn bran in Exper.|ment 1 and Experi- o, \ manuré 1.80 1.69 176 0.11 0.83 0.55
ment 2. Manure N increased 68% whenc:N manure 13.5 14.3 14.4 0.7 0.41 0.67

comparing Obr_an to 15bran and aImOStaData were combined for both experiments and handled as one nutrient balance period, and expressed as
doubled (98% increase) when compar-total Ib/steer for the entire time of both experiments (233 d).
ing Obran to 30bran. When expressed adManure N is corrected for change in pen soil concentration and N amount from before and after

apercentage of total N excreted, .25'6%'°elg(glizrg:1]t21%t:0f volatilization expressed as a percentage of N excretion.

40.1%, and 46.0% of the N was in ma- dNitrogen concentration of manure removed at cleaning expressed as percentage of manure DM.
nure for Obran, 15bran, and 30bran treat-°Carbon to nitrogen ratio of manure removed at cleaning.

ments, respectively. Nitrogen loss via

volatilization was also linearly reduced

(P = 0.01) by increasing dietary bran. In Experiment 3 with yearlings fed in Experiment 3 than Experiment 1 and
Comparing Obran to 15bran, N volatil- from June until October, N intakes and Experiment 2 and averaged 4.5% of
ization was reduced by 14.2%. Compar- N excretion tended to increase linearly total N excreted.

ing Obran to 30bran, N losses were (P = 0.08) as dietary bran increased In Experiment 3, increasing the C:N
reduced by 20.4%. More OM was (Table 4). Similar to Experiment 1 and ratio of manure by dietary manipulation
removed from pens on the higher bran Experiment 2, the small increase in N in the summer may not influence N
treatments compared to Obran. How- intake and excretion with the 15bran andvolatilization because of the rapid
ever, despite increased manure N and3Obran treatments were related tolosses with higher temperature. The
decreased N losses, neither percent N irincreased DMI because N concentrationaverage temperature for Experiment 1
manure DM nor C:N ratios of manure in diets were similar. No differences and Experiment 2 was 42Bwhereas
were differentacross dietary treatments.were observed for N in manure, N in average temperature for Experiment 3
These data suggest that more N wasunoff, or N volatilized from the pen was 73.6F.

removed in the 15bran and 30bransurface. Nitrogen losses were not Another observation from these
treatments because more manure waslecreased by feeding bran despiteexperiments is that N volatilization
removed. Manure N as a percentage oflinear increases (P = 0.02) in C:N ratio from pens on the Obran treatment were
manure OM was 5.7%, 6.3%, and 5.5% of manure and OM in manure (P =0.08). higher (74.1% of N excreted) for
for Obran, 15bran, and 30bran, respec-Nitrogen losses were large and aver-Experiment 1 and Experiment 2 com-
tively. Amount of N lost via precipi- aged 66.8% of total N excreted. pared to Experiment 3 (66.3% of N
tative runoff was small (< 0.4% of Approximately 30.7% on average was excreted). Despite colder average ambi-
excreted N) relative to N in manure and removed in manure at cleaning acrossent temperatures during Experiment 1
volatilized N. dietary treatments. Runoff N was greater and Experiment 2, just as much N was
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Table 4. Effect of dietary corn bran on nitrogen balance in the feedlot and manure characteristics ment 2 may have contributed to no

for steers fed from June to October. differences between treatments in
Corn bran level P-Value Experiment 3 when evaluating N losses.
ITEM?a Obran 15bran 30bran SE Linear Quad Numerous researchers have concluded
that N volatilization is positively cor-

N intake 54.5 56.6 57.2 9 0.08  0.53 - - -

N excretion 196 517 523 9 007 050 relqted Wlth mc_Jlsture c_o_ntent and is

N manuré 14.4 16.7 15.8 2.9 0.76  0.70 rapid during drying conditions.

HFUTOf{_ _ 32-3 3%-3 331-‘1 3-?; 0-8279 0-07%7 Increasing the C:N ratio of feedlot
volatilization . . . . . . . . .

% volatilizatior? 66.3 69.2 65.0 5.9 088 o063 manure by dietary manipulation may

have value in decreasing N volatiliza-
% N manurd 1.33 113 1.34 0.13 094 022  ftion but is dependent on time of year.
C:N manuré 12.6 135 14.0 0.4 0.02 0.61

However, nutritional methods that
autrient balance data for N are expressed as total lb/steer for the entire experiment (110 days). increase C:N ratio of manure will lead
bManure N is corrected for change in pen soil concentration and N amount from before and afterpoorer feed conversions which may

experiments. P . .
®Percentage of volatilization expressed as a percentage of N excretion. limit their adOptlon and usefulness for

dNitrogen concentration of manure removed at cleaning expressed as percentage of manure DM. producers. Corn bran may offer more

€Carbon to nitrogen ratio of manure removed at cleaning. value in situations where acidosis-
related problems are prevalent to both
improve performance and minimize N

lost from pens on the same dietasthatin  Rainfall was different across these losses. Nitrogen loss during the sum-

Experiment 3. This observation suggeststwo time periods (Experiment 1 and mer months is a concern and does not

an interaction between diet type (C:N Experiment 2 versus Experiment 3). seem to be easily controlled by chang-

ratio of manure) and temperature. It During Experiment 3, there were 10.8 ing the C:N ratio of manure.

appears that if adequate carbon is predinches of precipitation during the 110 d.

sent when temperatures rise in May, In Experiment 1 and Experiment 2, pre-

then N losses may be minimized. How- cipitation totaled 7.5 inches during the ~ *Galen Erickson, assistant professor;

ever, if inadequate carbon is present233 d. The increase of3.3inchesin|essTc‘?_rry K'Opffe”Ste”k .pmflegs.o” Tof'.d '\’I'"ton'

(Obran), then N losses will be just as than half as many days for Experiment:’:a unct professor, Animal Science, Lincoln.

large as continuous warm temperatures.compared to Experiment 1 and Experi-

Effect of Sprinkling on Heat Stressed Heifers

M. S. Davis two-day period in which three were alters physiological responses to heat
T. L. Mader sprinkled between 1200 - 1600 hours stress and improves dry matter intake.
J. B. Gaughart and three were not. This was followed
by a one day hot period during which all Introduction

heifers were sprinkled (1300 - 1500
Sprinkling of heat stresse hours). Rectal temperature and respi-  Using sprinklers to improve animal

heifers reduces body temperature, ration rate were reduced in all animals performance and well-being during epi-
respiration rate and pulse rate while  during the first three days of heat stress. sodes of elevated environmental tem-
maintaining dry matter intake. On days four and five, heifers sprinkled perature has been reported previously

four hours had lower rectal tempera- (2001 Nebraska Beef Repopp. 79-
ture, respiration rate and pulse rate 81). However, the experimental condi-
Summary than heifers which were not sprinkled. tions when the sprinklers were tested
Comparison of rectal temperature on allowed all animals adequate access to
Six heifers were housed in controlled days one - three vs day six of heat stresshe sprinklers. Ideal situations such as
environmental stalls. All heifers were revealed heifers not sprinkled on days this may not always existin commercial
sprinkled with water between 1300 - four-five were higher on day six vs days feedyard settings. Inconsistent sprinkl-
1500 hours for three days followed by a one - three. Sprinkling cattle effectively ing may predispose animalsto increased

levels of stress.
(Continued on next page)
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The objectives of this study were to 106

determine individual animal responses

- +- DW
—=— NW

to sprinkling when ambient conditions
exceed the animal’'s thermoneutral zone.
Additionally, effects of a missed or
doubled sprinkling time were evaluated
to determine if inconsistent water appli-
cation alters the animal’s physiological
response to heat stress.

105

LL

104

103
Procedure

Rectal temperaturé

Six Shorthorn heifers (avg. BW =
813+ 88 Ibs) were used in a 22 - day
crossover experimental design. Heifers
were housed in 9.8 x 3.3 ft stalls inside a
semi-controlled environment facility at
the University of Queensland - Gatton,
Australia. Temperature within the facil-
ity can be maintained at any temperature
between 60 - 108 for extended peri-
ods. Relative humidity could not be con-
trolled. Treatments (sprinkled or not
sprinkled on days four - five of elevated
temperature) were appl!ed in two repli- two of TNL and days one, four, five and Data were analyzed using repeated
cations such that all animals were sub- . 2 ;

. - .~ six of HOT. Respiration rate was mea- measures in Proc GLM of SAS. Results
jected to each treatment. Each replication . : . .
; sured by visual observation of flank were analyzed by environmental period

consisted of a three-day thermoneutral ! ) .

. : . .. movement, while pulse rate was mea-with the modelfor all parametersinclud-
period (TNL) and six-day period with . ; o : o

: sured using an infrared pulse monitor ing animal, treatment, and replication.

elevated ambient temperature (HOT). attached to a shaved area on the ear of
During the first three days of HOT all

. . each animal. Dry matter intake was
animals were sprinkled for two hours

. ~ recorded by load cells under each feed
(kTeSroso( %gosgfhudrls%?:)'n%%vzrfsa?osuﬁ”_n'bunk at 15 min intervals and averaged Rooms were heated between 800 -

five of HOT. three animals were cooled hourly. Ambie'nt condi_tiqns (t_empera— 1500 h each day, after which, rooms
(double wet,) for four hours (1200 - 1600 ture and relgt|ve humidity) within the were allowed to cool. Mean t_emperature
hours), while the remainder were not room at a height of 3 ft gb(_)ve the floor duringthe thermoneutral perlodwa%S
sprinkl,ed (no wet). On day six of HOT were recorded at 5.4 min intervals apd(range_ 67 - T), and mean relative
all animals were éprinkled o hour,s averaged hourly. Temperature-humid- humidity was 65% (range 55 - 75%).
(1300 - 1500 hours). The following day ity index (THI) was calculated using the These conditions, as well as the THI

. ", ' following equation: (range 65 - 70), were well within the
all animals were subjected to a one-day

rest period of thermoneutral condi- THI = Temp - (.55 - (.55 x (RH/100))) thermoneutral zone for feedlot cattle.

tions after which treatments were X (Temp - 58) During HOT, temperature avergged
. . o 88°F (range 79 - 10€) and relative
reversed. A time line for the trial is

shown in Table 1.
Each stall was equipped with anindi- Table 1. Time line of treatment application. Each Group contained three heifers.

102

101

800
900 ]
1000
1100
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1400 A
1500
1600
1700
1800
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2100
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2300
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300
400
500
600 ]
700 ]

Time of day, hour

Figure 1. Effect of double (DW) vs. missed (NW) sprinkling on rectal temperature of heifers

under hot environmental conditions. Treatment x time interaction (P<0.001).
*Values within a time differ (P<.05).

Results

vidual feeder and waterer and animals Day 1 2 3 1 2 3 4 5 6
V_Ve_re 'allov.ved ad libitum access to a TNL, no sprinkling HOT, all cattle sprinkled  HOT, Group 1 HOT, all
finishing diet (12% CP, 155 Mcal ME/ (1300 - 1500 hours) Sprinkled (1200 -  Sprinkled
cwt) consisting of: barley, cottonseed 1600 hours), 2 not

sprinkled
meal, and sunflower hulls. Rectal tem-
perature was recorded every 5.4 minDay 1 2 3 1 2 3 4 5 6
and averaged over hourly 'ntervalsl by a TNL, no sprinkling HOT, all cattle sprinkled  HOT, Group 2 HOT, all
data logger attached to a thermistor. (1300 - 1500 hours) Sprinkled (1200 -  Sprinkled

1600 hours),

Respiration rate and pulse rate were ;
1 not sprinkled

recorded at bi-hourly intervals on day
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Table 2. Main effect means of physiological measurements of heifers by period .

fort when ambient temperature was
elevated. Intakes during HOT day four -

Treatments five were affected by treatment such
Item? Double Wet  No Wet SEM P-value that No Wet heifers had 19% lower
™ | DMI than Double Wet heifers. Dry
ermoneutra .
Rectal temperaturéF 102.4 102.0 2 54 matter intakes for the subsequent
Respiration, breaths/min 41.0 41.0 3.5 32 HOT day six remained lower (P = 0.08)
HO?“(‘jsev bfatglm'n 66.9 64.5 4.1 49 for No Wet heifers even though sprin-
,aays 1 - . . . . . i
Rectal temperaturéF 103.2 103.4 05 56 kling times during this period were simi
Respiration, breaths/min 95.9 114.0 2.8 .18 lar between treatments. Intakes of No
HO_'?ULSG' bjatglm'n 74.6 80.8 17 24 Wet heifers were 33% lower than
, days 4 - . . . .
Rectal temperaturéF 102.7 104.1 04 001 Double Wet helfers during this period.
Respiration, breaths/min 92.6 117.9 1.8 .001 Physiological measurements of the
HO_'?U('jsef geatS/m'n 75.2 78.4 9 .03 heifers are presented in Table 2. During
, day ) e
Rectal temperaturéF 103.3 103.8 .05 22 the TNL period, no treatment differ
Respiration, breaths/min 109.8 99.4 2.6 .07 ences were observed for any parameter
Pulse, beats/min 75.8 75.4 1.2 7 and are considered within the normal

o sprinkling occurred during thermoneutral. Sprinkling was done on all heifers between 1300 - 1§

gige for beef cattle. Likewise, during

h during HOT, days one - three and six. During HOT days four - five, sprinkling was done on half kDT days one - three, rectal tempera-

heifers (Double Wet) between 1200 - 1600 h, the balance were not sprinkled.

180

- +- DW
—a—NW

160 //‘-\
140

120 /J/
¥
100 -

N
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.
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»
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Respiration rate, breaths/min

ture, respiration rate and pulse rate of
all heifers responded similarly to hot
conditions accompanied by sprinkling.
Treatment and treatment x time inter-
action were not significant. However,
rectal temperature and respiration rate
changed with respect to time (P < 0.01),
while pulse rate was only minimally
affected (P = 0.08). Rectal temperature
was lowest at 900 hours (10£3L0F)
then gradually increased (P < 0.05)
until the initiation of sprinkling (103.6
+ .1C°F; 1300 hours) at which time it

80 — beganto decline to 102:71CF at 1600
¢ 'I Ry hours. Rectal temperature increased to a
60 —— high of 104.2- .1C0F at 2300 hours, then
NS began to decline again. Respiration rate
40 followed a similar trend by being lowest

Time of day, hour

Figure 2. Effect of double (DW) vs. missed (NW) sprinkling on respiration rate of heifers under
hot environmental conditions. Treatment x time interaction (P<.001). *Values within a

time differ (P<.05).

humidity averaged 70%

T T T T T T T T T T T |
800 1000 1200 1400 1600 1800 2000 2200 2400 200 400 600

at 800 hours (72.3 6.8 breaths/min),
thenincreased (P < 0.05) until the initia-
tion of sprinkling (127.% 6.8 breaths/
min at 1200 hours). Respiration rate
declined 36% by 1600 hours, then
increased to a maximum of 136:®%.8
breaths/min at 2000 hours, after which it
slowly declined.

Figure 1 shows rectal temperature of

(range sented in Table 1. Intakes during TNL heifers with respect to time (treatment x

50 - 96%). These conditions resulted and HOT days one - three were nottime, P < 0.001) during HOT days four
in THI ranging from 76 - 88, and was different between treatments (P >.2) and- five. All heifers had similar increasesin
above 80 for approximately 20 hours/ averaged 13.1 and 10.8 Ib/d, respec-rectal temperature through 1200 hours.
day. According to currently accepted tively. Reductions in DMI during heat At 1300 hours, rectal temperature of
values, THI values > 79 are consideredstress are an adaptative mechanisnmDouble Wet heifers began to decline (P
dangerous for feedlot cattle. by the animal to reduce metabolic heat< 0.05), while No Wet heifers increased
Dry matter intakes of heifers for load. The 18% decreasein DMIbetween (P < 0.05). The difference in rectal tem-
TNL, HOT days one - three, HOT days TNL and HOT days one - three confirm perature was maximized 5 hours after
four - five, and HOT day six are pre- the animals were subjected to discom- (Continued on next page)
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the initiation of sprinkling (1700 hours) Table 3. Dry matter intakes of heifers by period (lb/d).
with Double Wet heifers having 35 Treatments
lower rectaltemperature (101.8vs 105.3

. - Period Double Wet No Wet SEM P-value
+.09°F). Differences in rectal tempera- ™" ol 12.08 14,08 La1 a7
: ermoneutral . . . .
tu_re were contlnued. thrpugh 700 hqurs. HOT, days 1 - 3 1023 11.44 101 45
Figure 2 shows respiration rate of heiferSHoT, days 4 - 5 12.10 9.32 .68 .03
during HOT days four - five with respect HOT, day 6 10.29 6.88 1.04 .08

to time (treatment x time, P < 0.001). ano sprinkling occurred during thermoneutral. Sprinkling was done on all heifers between
Like rectal temperature, heifers had simi- 1300-1500 h during HOT, days one - three and six. During HOT days four- five, sprinkling was
lar respiration rate at the initiation of done on half the heifers (Double Wet) between 1200 - 1600 h, the balance were not sprinkled.

sprinkling. However, Double Wet
heifers declined 50% (P < 0.01) by 1400

) ) ) 100
hours, while No Wet heifers increased - +- DW
20% (P < 0.05). Differences in respira- = NW
tion rate were maximized at 1600 hours
at which time Double Wet heifers had a
3-fold lower respiration rate than No
Wet (47.3 vs 159.2 4.8 breaths/min).
Differences remained between the
treatments until 2200 hours, at which
time all heifers had returned to pre-
sprinkling respiration rates. Pulse rate
of heifers was variable with time
(Figure 3), however Double Wet heifers
were lower (P < 0.05) than No Wet at 70
1200 and 1600 hours.

Measurements of rectal temperature,
respiration rate, and pulse rate during
HOT day six were minimally affected by
previous cooling strategy (Table 2).
Figure 4 shows rectal temperature of
heifers which tended to be affected Figure 3. Effect of double (DW) vs. missed (NW) sprinkling on pulse rate of heifers
by the interaction of treatment x time under hpt_envi_ronm_ental conditions. Treatment xtime interaction (P<.05).
(P =0.14). Double wet heifers tended to *value within & time differ (P<.05).
be lower than NW heifers until 1600
hours. Data were also analyzed for alter-
ations in rectal temperature before and W
after HOT days four - five. Heifers which
had been subjected to 2 x water applica- 105
tion had no change in rectal temperature,,_
response either overall (P >0.10) or with 2

90 T

80

Pulse rate, beats/min

T T 1 T 1 1 T T T T T |
800 1000 1200 1400 1600 1800 2000 2200 2400 200 400 600
Time of day, hour

106

respect to time (P > 0.10). However, g 140 : T
rectal temperature of animals which had & 1\/{
missed a cooling application did differ 2 N
with respect to time (P < 0.01; Figure 5). § 130 I

Rectal temperature of No Wet heifers
between 1000 - 1600 hours was higher

after missing a cooling period than prior 120
to. This elevation of rectal temperature
of rectaltemperature is likely a carryover
effect of not being cooled the previous
two days. However, the profound differ-
ences in rectal temperature, respiration
rate and pulse rate of between No Wet Time of hay, hour

and Double Wet heifers during HOT o 4. Effect of double (DW) ssed (NW) sprinki ) { day (552) recta

_fiuai . igure 4. ect of double VS. misse sprinkling on subsequent day rectal
days four-fiveillustrate th_elrnSk theat temperature of heifers under hot environmental conditions accompanied by single
stress related losses during such times. sprinkling (1200-1400 h). Treatment x time interaction (P=.14).
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106 Sprinkling cattle is an effective
o Bw method of altering animal response
under conditions conducive to heat
105 1 stress. Cooling cattle by use of sprin-
: klers maintains dry matter intake under
hot environmental conditions and
effectively buffers a rise in body tem-
perature which can lead to death. When
cooling strategies are employed, they
should be consistent and remain unin-
terrupted until weather conditions no
longer pose any danger.

140

130

Rectal temperaturéfF

120

1Shane Davis, graduate student; Terry Mader,
101 LIRS R Iy S Sy By R R R Ry p gy g g 'g'o'o'o'o'o'o'o' professor, A_nimal Science, Northeast Rgsearch
23833838 38¢°2 and Extension Center., qufolk, Neb.; John
N Gaughan, Lecturer, University of Queensland-
Time of hay, hour Gatton, Australia.

Figure 5. Comparison of rectal temperature of heifers prior to and after missing a sprinkling
period. Before vs afer x time interaction (P<.01). *Values within a time differ (P<.05).

Effect of Altered Feeding and Sprinkling on
Performance and Body Temperature of Steers
Finished in the Summer

Shane Davis to sprinklers. Body temperature, early sprinkling, however additive benefits
Terry Mader? in the finishing period, was reduced by of these systems were not evaluated.
both sprinkling and afternoon feeding Thus, this study was designed to exam-
relative to steers fed at 800 h without ine altered feeding time with or without

Sprinkling feedlot cattle to access to sprinklers . Overall water water sprinkling on body temperature
reduce heat stress improved ove intake was greater for steers fed at 800 and performance of feedlot steers.

=
1

all feed conversion, reduced body without sprinkling than any other treat-
temperature, and reduced water ment. Procedure
intake.
Introduction One hundred ninety-two crossbred
(English x Continental) steers were
Summary In the last decade, heat related pro-received at the Northeast Research and

duction losses in Nebraska surpassedeExtension Center Feedlot, Concord, Neb.

Effects of feeding time (800 vs 1400 $100 million as a direct result of four and processed according to normal

) and sprinkling on feedlot performance, heat waves in the years 1992, 1995,procedures. Near the beginning of

body temperature, and mound micro- 1997 and 1999. In previous Nebraskasummer animals were weighed and ran-

climate were examined to determine Beef Reports (2001), we reported domly assigned to one of 24 pens (eight

their usefulness in reducing heat stresschanges in body temperature and per-hd/pen). Treatments were assigned to

of feedlot steers. Feed conversion wasformance of steers subjected to eitherpens using a factorial design, which
improved overall for steers with access altered feeding regimens or water (Continued on next page)
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consisted of feeding time (800 [AM] vs logger were inserted down the ear canal Results
1400 hours [PM]) and water sprinkling such that they were near the tympanic
(none [DRY] vs sprinkling [WET]). membrane. Temperature was recorded Climatic conditions for days 21 - 83
Cattle on the PM feeding regimen were every 15 min and compiled into hourly are summarized in Table 1. Sprinklers
fed at 1400 hours and their bunks werereadings. Microclimatic conditions (tem- operated on 31 of 63 days during the
managed such that there was no feedperature and relative humidity) of the TRT period. Ninety percent of
available to them between the hours of mound were monitored and recorded the days (28 of 31) the sprinklers oper-
800 - 1400. Sprinkling was accomplished using HOBO Pro® data loggers. Log- ated, maximum THI was greater than
via overhead sprinklers controlled by gers were attached at heights of 6 andor equal to 77. Temperature-humidity
timers. Sprinkler placement allowed 30 in to fence post that bisected theindex exceeded 77 on 7 of the 32 non-
cattle to be sprinkled as well as ad- mounds. Loggers at 6 in. recorded ambi-sprinkling days of the treatment period.
equately wetting the mound surface. enttemperature and soiltemperature at & he equation used to predict maximum
Sprinklers operated 20 minutes every depth of 1 in. via an attached probe. THI was accurate between 82 - 90% of
1.5 hours between 1000 and 1730 onAmbient temperature and RH were the time.
dayswhen predicted maximum THI7.  recorded by the logger at 30 in., this  During days 0 - 21, similar perfor-
Predicted maximum THI was made us- allowed for THI to be calculated at this mance was found among TRT (Table 2).
ing a linear relationship derived from height. Also, for the 21 - 56 day performance,
data collected (July and August of previ-  Statistical analysis for performance, ADG, feed conversion, and DMI
oustwo years) by aweather stationinthecarcass, tympanic temperature andremained similaramong TRT. However
center of the feeding facility. Linear re- mound microclimate was done using a feeding time x sprinkling interaction
lationships between maximumdaily THI General Linear Models procedures. The (P < 0.05) was found for water intake.
and THI at 0700, 0800, and 0900 hoursstatistical model for performance data Water intakes were 10 and 13% greater
were determined. Temperature-humid- included feeding time, sprinkling, and for AM/DRY steers than PM/DRY and
ity index at 900 hours had the best rela-feeding time x sprinkling with day 0-21 PM/WET steers, respectively. For days
tionship. The equation was programmed ADG being used as a covariant. Carcassb6 - 83 ADG and daily DMI remained
into a weather station located in the data were analyzed similarly except no unaffected by TRT and averaged 3.47 Ib
center of the facility. When THI at 900 covariantwas used. Tympanic tempera-and 21.39 Ib, respectively. Feed conver-
hours was greater then or equal to 68, aure and mound microclimate data were sion during this time was affected by
solenoid connected to the water faucetanalyzed using the repeated statemensprinkling (P =0.06); steers in pens with
supplying the sprinklers was opened, (to account for time of day) in SAS with sprinklers were 15 % more efficient than
allowing the timer to operate the sprin- the modelincluding feeding time, sprin- steers in pens without sprinklers. This
klers. kling, and feeding time x sprinkling, day difference resulted in an overall feed
All cattle were managed similarly included in the model. Data were com- conversionimprovement of 5% for steers
from day O - 21 of the trial. During this pared within time of day with P < 0.05 in pens with sprinklers. Water intakes
time, no sprinkling was done and feed used to determine significance.
was delivered at 800 h. To obtain accu-

rate baseline measurements all cattle were
managed similarly (no sprinkling and Table 1. Climatic conditions during the 21 day common management and 63 day treatment

800 hour feeding) period. Values represent the meas standard error.

Feed and water intakes were recordedtem Mean Maximum Minimum
daily. Body weights were obtained on pays 0 - 21
days 0, 21, 56 and 83 (termination ofthe =~ TemperaturefF 70.3+ 1.6 81.3+ 1.9 59.8+ 1.4

c . . A
trlal). On the morning of day 84, steers _I?sllitlve humidity, % 61.9+ 2.6 82.8+ 2.0 40.1+ 3.0

! 66.9+ 1.1 73.5+ 1.0 59.5+ 1.2
were transported to a commercial slaugh-
ter facility where hot carcass weight, P2/s 22~ 56
) o 1 ! TemperaturedF 73.1+ 9 824+ 1.1 63.3+ 1.0
marbling score, 12rib fat thickness, Relative humidity, % 73.3+ 1.0 90.0+ .6 53.0+ 1.7
liver abscess scores, and quality and THI? 70.4+ .8 76.3+ .8 62.9+ .9
yield grade were obtained. On days onepays 57 - 83
- four, 31 - 35, and 58 - 63 tympanic TemperatureSF 73.0+ 1.0 82.9+ 1.5 63.6+ .9
T Relative humidity, % 78.2+ 1.5 92.6+ .5 58.7+ 2.8
temperatures (an |nd|ca}torof core.body THI 707+ .8 77,0+ 1.0 632+ 8
temperature) were obtained from six hd/ Dave 22 - 83
. . _ . . . . ays -
sprinkling feedmg time combination TemperatureF 73.0+ 7 82.6+ .9 634+ 7
(TRT). Tympanic temperatures were  Relative humidity, % 75.4 .9 911+ 4 55.3+ 1.6
obtained using Stowaway® XTI data  THI 70.5+ .6 76.6+ .6 63.0+ .6

loggers secured to the ear using tape andrHi = Temperature-Humidity Index = Temperature - (.55 - (.55 x (Relative humidity/100))) x
gauze. Thermistors attached to the datgTemperature - 58)
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Table 2. Effect of altered feeding time (800 [AM] vs 1400 [PM] h) with (WET) and without (DRY)

sprinkling on feedlot performance of yearling steers.

Treatments
Item AM/DRY AM/WET PM/DRY PM/WET SEM
Body weight, lbs
Day 0 936.5 933.4 932.3 936.3 2.2
Day 21 1012.7 1009.4 1008.6 1012.5 2.2
Day 83 1239.1 1249.7 1236.0 1246.8 8.8
Average daily gain, Ib/d
Day 0 - 2% 3.83 3.53 3.75 3.42 .22
Day 22 - 83 3.64 3.86 3.64 3.79 .13
Dry matter intake, Ib/d
Day 0 - 21 20.21 20.03 19.88 20.98 .40
Day 22 - 83 21.38 20.94 20.94 21.31 .46
Feed:gain
Day 0-21 5.67 5.65 5.73 5.95 .15
Day 22 - 83 5.89 5.45 5.78 5.64 .16
Water intake, gal/d
Day 0 - 21 7.13 7.14 6.65 6.64 .74
Day 22 - 83 10.03 9.1¢ 8.97 9.03 A1

for days 56 - 83 continued to be different
in AM/DRY steers (feeding time x sprin-
kling, P < .05). These steers averaged
13% greater water intakes during days
56 - 83 and 11% greater overall. Other
measures of performance remained
unaffected by TRT.

Carcass traits of the TRTs are pre-
sented in Table 3. All TRTs had similar
HCW, dressing percentage, QG, YG and
fat thickness. However, marbling score
was affected by a feeding time x sprin-
kling interaction (P < .05) with AM/
DRY steers averaging 7% higherthan all
other steers.

Tympanic temperatures during the
pre-TRT period (days O - 21) were not
affected by TRT (data not shown), thus
differences in subsequent TT measure-

ased as a covariate for subsequent performance (BW, gain, DMI and feed:gain) from days 22 - sgnents may be viewed as a direct result of

bSprinkling effect, P < .10
®Feeding time x Sprinkling interaction, P < .05
devalues within a row with different superscripts differ, P < .05

Table 3. Effect of feeding time (800 [AM] vs. 1400 [PM] h) with (WET) and without

(DRY) sprinkling on carcass characteristics of yearling steers.

Treatments
Item AM/DRY  AM/WET PM/DRY PM/WET SEM
Hot carcass wt., Ibs 771.0 768.5 766.6 761.7 4.4
Dress, % 62.1 61.6 61.9 61.3 4
120 rib fat, in .40 A7 .43 44 .04
Yield grade 2.00 2.11 2.11 2.15 .08
1s and 2s, % 79.2 70.21 70.21 68.75
Marbling scoré? 550.6 519.3 505.5! 519.6 10.5
Choice, % 75.0 57.5 63.8 66.7

3Marbling score: 500 = Small O (low Choice)
bFeeding time x Sprinkling interaction (P < .05)
cdvalues in a row with different superscripts differ (P < .05)

Table 4. Effect of feeding time (800 [AM] vs. 1400 [PM] h) with (WET) and without (DRY)

sprinkling on tympanic temperature of yearling steers on days 30 - 32.

Time of day Treatments

0800 AM/DRY 2 AM/WET?2b PM/DRYP PM/WETP
0900 - 1400 AM/DRY AM/WETP PM/DRYP PM/WETP
1500 AM/DRY 2 AM/WETP PM/DRY? PM/WET2
1600 AM/DRY 2 AM/WET® PM/DRY®Pe PM/WETRP
1700 - 1900 AM/DRY AM/WET® PM/DRY®be PM/WETP
2000 AM/DRY 2 AM/WETP PM/DRYP PM/WETRP
2100 AM/DRY 2 AM/WETP PM/DRYP PM/WET2
2200 - 0200 AM/DRY AM/WETP PM/DRYP PM/WETRP
0300 AM/DRY 2 AM/WETP PM/DRYP PM/WETP
0400 AM/DRY 2 AM/WET?2b PM/DRYP PM/WETbC
0500 AM/DRY 2 AM/WET2 PM/DRY? PM/WET:P
0600 AM/DRY 2 AM/WET?2b PM/DRY®Pe PM/WETRP
0700 AM/DRY 2 AM/WETbe PM/DRY¢ PM/WET:P

abcTreatments in a row differ (P < .05)

TRT.

Tympanic temperatures on days 30 -
32 were affected by a Feeding time x
Sprinkling x Time of day interaction (P
< 0.05). Steers fed in the morning with-
out access to sprinklers (AM/DRY) had
higher TT than PM/DRY steers at all
times sampled. Likewise, AM/DRY
steers had higher (P <0.05) TT than PM/
WET atall times except 1500 - 1600 and
1900 - 200 h, and were higher (P < 0.05)
than AM/WET steers at all times except
400 - 800 h. Differences between AM/
WET, PM/DRY and PM/WET were
minimal and variable and are best viewed
by Table 4. With the exception of 800 h,
cattle on TRTs designed to minimize
heat stress had similar (P > 0.05) TT
from 900 - 1400 h. On hour after feeding
(1500 h ) PM/WET steers had similar
TT to AM/DRY, but both were higher
than AM/WET and PM/DRY. These
differences may be due to the fact that
PM/WET steers were more comfortable
because they had been sprinkled and had
not experienced metabolic heat load
associated with eating and therefore
their increased TT may be attributed to
an eating event.

Sprinkling x time of day interaction
(P <0.01) also affected TT on days 30 -
32 (Figure 2). During this time, TT of
sprinkled steers was lower at 1400 and
1600 - 1900 h than non-sprinkled cattle.
Maximum differences in TT of these
animals was at 1800 hwhere DRY steers

(Continued on next page)
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were PF higherthan WET steers. These 106
findings suggest provision of cattle with
sprinklers moderated body temperature
during the hottest part of the day, pre-
venting them from being placed at risk
for heat related production losses.
When TT were obtained later in the
feeding period (days 61 - 62) there was
a feeding time x time of day interaction
(P < 0.001). Steers fed in the afternoon g
had higher TT than those fed in the +
morning between 1500 - 1900 h (Figure ~ 102]
2). These differences suggest PM steers
had higher TT due to increased meta- ;4 )\
bolic heat load associated with eating.
Dry matter intakes of these steers during
this time were not different (data not 100

—+— AM/Dry
—o— AM/Wet
- 4- PM/Dry
- A~ PM/Wet
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shown), however the time in which the 2S8R 8IBIRIETSIRIBIZIIZIILIIZR
. I 4 d d d Hd d d 4 4 N N N NN
AM steers consumed their meal may _
Time of day, hour

have altered their TT. These steers had
numenca"y. hlgher TT between 8_00.' Figure 1. Effect of altered feeding regime (AM vs PM) and sprinkling (WET vs DRY) on tympanic
1100 h. This may be due to a shift in temperatures of stress on days 31 - 33. Feeding time x sprinkling x time of day interaction
eating pattern such that a larger per- (P<.05).

centage of their diet was consumed at

night. If this is the case, thiswouldbea  1g5

self-imposed, adaptive mechanism by o
these steers. Steers fed in the afternoon Wet
on the other hand would have been pre- 4, T ..

viously conditioned and adapted to con- 33
suming feed in the middle of the day. So ) ,L} N A
although they did have higher TT, this & - $ W
may not be indicative of greater heat !
stress.
Mound soil temperature as collected & ¥
on days 31 - 33 are presented in Table g 102 /;"_
Sprinkling lowered overall soil tempera-
ture (P < 0.001) at all times sampled
(sprinkling x time of day interaction, P <
0.01). Differences between WET and
DRY soil temperatures were minimized
ondays 30- 32 at 730 h. At this time sail 100—1—
temperatures were 3Blower (P <.05)
for WET vs DRY mounds. Differences
in soil temperature between WET and
DRY mounds were maximized at 1730 Figure 2. Effect of sprinkling on tympanic temperature of stress on days 31 - 33. Sprinkling x time
hours where WET mounds were 1E9 interaction (P<.01). *Values within a time differ (P<.05).
cooler (P < 0.05) than DRY mounds.
The opportunity for conductive heat
exchange between the soil and animalinteraction (P < 0.01). No differences 1500, 1730, and 2000 hours, respec-
depends on the temperature differential.were observed at 730 hours at either 6 ottively. While temperatures 30 inches
Thus, wet mounds would be more con- 30 inches above the mound, however atabove the mound were 3.3, 3.2, and
ducive for conductive cooling for the 1000 hours, temperatures at 6 and 301.8F cooler (P <0.05)than DRY mounds
animal. inches above WET mounds were 3.8at 1230, 1500 and 1730 hours, respec-
Temperatures at6and 30inchesaboveand 1.8F cooler (P < 0.05), respec- tively. Differencesin RH30inchesabove
the mound on days 30 - 32 (Table 5) tively. Temperatures 6 inches above the mounds on days 30 - 32 were evident
were also affected by sprinkling (P < WET mounds remained 4.6, 5.2, 4, andbetween 730 - 1730 h (sprinkling x time
0.01) and a sprinkling x time of day 1.2F coolerthan DRY mounds at 1230, of day, P < .05). Differences (P < .05)
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Table 5. Effect of sprinkling on microclimatic conditions of the mound during days 30 - 32.
Values represent least square meah standard error.

Time of day, h

Item 730 1000 1230 1500 1730 2000
TemperaturedF

Soil2

DRY 78.1+ .40 84.0+.% 91.1+.7 931+.7 95.0+.6° 91.6+ .4°

WET 723+ .4 77.7+.5% 83.0+.7 823+.7 821+.6° 80.0+.F

6 inche$d

DRY 755+ .4 84.2+. 915+.7°7 928+.7 91.6+.6° 857+ .4

WET 75.1+ .4 804+ .5 86.9+.77 87.6+.7F 87.6+.6 845+.4

30 inched

DRY 748+ .4 83.1+.%> 90.6+.77 91.8+.7 90.3+.6° 853+ .4

WET 744+ 4 813+.F 873+.77 886+.77 881+.6° 84.8+.4
Relative humidity, %

30 inched

DRY 85.4+ 1.1 689+ .60 559+1.4 549+1.2P 586+ 1.4 715+1.2

WET 88.6+1.1° 759+ .66 64.6+1.4F 64.6+1.F 66.4+1.F 740+12
Temperature-humidity indéx

30 inched

DRY 73.3+.2 787+.2 824+.2 832+.2 827+.2 809+.1

WET 73.3+.2 781+.%X 814+.X 824+ .X 823+.2 808+.1

aSprinkling effect (P < .01)
beMeans within a parameter, position, and time with different superscripts differ (P < .05)

across these times averaged 12% and
ranged from 4% at 730 h to 18% at 1500
h. Despite increasing RH, THI was low-
ered (P <.05) in response to sprinkling.
At 1000, 1230, and 1500 h, THI was
lower (sprinkling x time of day, P <.05)
30inches above WET mounds. Increased
relative humidity accompanied by sprin-
kling can theoretically reduce the evapo-
rative heat exchange mechanisms of the
steers. However, the associated decreases
in soil and ambient temperature would
allow for greater animal comfort as well
as increased conductive heat exchange.
The decrease in body temperature ob-
served inthis study associated with sprin-
kling supports this theory.

Microclimatic conditions of the
mounds obtained on days 30 - 32 and 61
- 62 (data not shown), collectively sug-
gest that sprinkling alters the micro-

4THI = Temperature-Humidity Index = Temperature - (.55 - (.55 x (Relative humidity/100))) limatic profile of the sprinkled area

(Temperature - 58)
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Figure 3. Effect of altered feeding time on tympanic temperature of steers on days 61 - 62. Feeding
time x time interactino (P<.001). *Value within a time differ (P<.05).

making it conducive to greater heat
flow away from the animal during hot

environmental conditions. Although

sprinkling did increase RH, animal com-
fort, as defined by THI, was improved

in areas that were sprinkled. Both
sprinkling and altering feeding time

can decrease susceptibility of feedlot
cattle to heat stress by lowering body
temperature. Sprinkling cattle increases
overall animal performance.

1Shane Davis, graduate student; Terry Mader,
professor, Animal Science, Northeast Research
and Extension Center, Concord, Neb.
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Effect of Fiber Level in Finishing Diets on Diet
Digestibility and Corn Silage Impact on Bacterial
Crude Protein Production

Kyle Vander Pol affects BCP production. Therefore, itis 1, steers were randomly assigned to one
Galen Erickson important to understand what the of three treatments. Treatments were:
Ryan Mass impacts of source, level, or digestibility 1) 15% corn silage and dry-rolled corn,
Terry Klopfenstein? of fiber have on BCP production. In 2) 30% corn silage with a dry-rolled/

addition, effects of adding fiber to the high-moisture corn mix, and 3) 45%
diet on the carbon to nitrogen ratio in corn silage and high-moisture corn
Daily bacterial crude protein manure, and the relationship between(Table 1). Diets were formulated similar
production was greater whe diet digestibility and nitrogen loss from previous nutrient balance experiments

higher levels of dietary fiber were manure are important. Therefore thein the feedlot 2000 Nebraska Beef
included in a finishing diet. objectives of this research were: 1) to Reporfpp. 68-71). However, 1.5% urea
determine effects of increasing dietary was included to ensure adequate DIP
corn silage and corn bran on digestibil- for optimum BCP production. Steers
Summary ity, and 2) to evaluate how BCP produc- were individually fed using continuous

tion is affected when dietary corn silage feeders with feed offered every two

Two metabolism trials evaluated the is increased in typical corn-based feed-hours. The trial consisted of three, 14-

=)

124

impact of dietary fiber source, level, lot diets. day periods with seven days as adapta-
and digestibility on daily production of tion, days eight-nine as rumen pH/VFA
bacterial crude protein. In the first trial Procedure sampling, and days 10-14 as total urine
evaluating corn silage, digestibility was and fecal collection. On days 10-14 total

unaffected while daily bacterial crude Six crossbred steers (1150 Ib) were urine was collected by abdominal fun-
protein production estimated from fitted with ruminal and duodenal cannu- nels attached to a vacuum pump; DM
urinary allantoin excretion tended lae and used in a replicated 3x3 Latin digestibility was determined by total
to be higher as corn silage replaced square digestibility trial. In Experiment fecal collection and using @, as a

corn. In the second trial digestibility
was significantly lower for the finish-

. . 7. . Table 1. Diet composition (% of DM) for Experiments 1 and 2.
ing diets containing higher levels of

dietary corn bran. Experiment 1 a  Experiment 22
Ingredient 15CS 30CS 45CS Obran 15bran  30bran
Introduction ,
Corn silage 15 30 45 15 15 15
. . Corn bran 0 0 0 0 15 30
Increasing the fiber level of a beef pyy.rglied corn 70 30 0 75 60 45
finishing diet has the potential to High-moisture comn 10 35 50 0 0 0
increase bacterial crude protein (BCP) “S/'O'aslses g g g g f—, 2
. . : upplement
produg:tlon dge to an efficiency gain Urea 1.50 1.50 1.50 1.50 1.50 1.50
associated with effective neutral deter- | inestone 1.30 1.20 1.10 1.45 1.42 1.39
gent fiber (eNDF) and rumen pH. Past  Pot. chloride 0.67 0.45 0.23 0.46 0.46 0.46
research has demonstrated a good rela- ?al'lf 8-?8 8-28 8-?8 8-?8 8-28 g-fg
- . . . allow . . . . . .
tlon_shlp between urinary allantpln ex- cr,0, 0.25 0.25 0.25 0.25 0.25 0.25
cretion and duodenal flow of purines for Trace Mineral 0.03 0.03 0.03 0.03 0.03 0.03
measuring bacterial crude protein (BCP)  Vitamin ADE 0.01 0.01 0.01 0.01 0.01 0.01
production for beef cattle growing diets $l1m62%'”'80 8-812 8-812 8-312 8-81; 8-31; 8-81;
_ ylan- . . . . . .
(2001 Nebraskq Beef Repopp. 115 NE,,, Mcal/lf 0.96 0.92 0.88 0.93 0.90 0.87
116) However it is unclear as to how NEg Mcal/lb¢ 0.65 0.63 0.60 0.63 0.60 0.58

BCP levels are affected when the per- . _ _ . _ _ _ . .

n f fiber in finishin i ig 215CS s 15% comn silage diet, 30CS is 30% corn silage diet, 45CS is 45% corn silage diet.
C? tage o h be . . SI gf dhets. S b Obran is 0 corn bran in diet, 15bran is 15% corn bran in diet, 30bran is 30% corn bran in diet.
altered, or how digestibility of the diet ¢ g yajues calculated using tabular values for ingredients.
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marker. Following collection of rumen Urinary allantoin excretion was typical twice a day feeding. Comparing
samples, pH was recorded immediately measured by the Rimini-Schryver reac- total fecal collection to chromic oxide
and samples were frozen. Feces wadion. The results of the BCP production marker, values appearto be slightly lower
collected daily, weighed and one aliquot based on allantoin excretion were com-for DM and OM digestibility with the
frozen and subsequently freeze-dried.pared to NRC prediction for BCP pro- chromic oxide method. However, the
Another aliquot was dried in a €D  duction (Table 4). Using the NRC valuesfor DM and OM excretion appear
forced air oven for DM determination. calculations, we predicted BCP by two to be consistent between methods.

In Experiment 2, the same six cross- different methods. The first method Inthe corn silage experiment, urinary
bred steers were used in a similarinvolved inputs corrected for DMI and allantoin increased (Linear P <0 .0001)
replicated 3x3 Latin square digestibility eNDF to match measured pH in Experi- withincreasing level of corn silage (Table
trial, and were randomly assigned to ment 1. The second method used actuall). Bacterial crude protein levels pre-
one of three treatments. TreatmentsDMI, but allowed the NRC to predict dicted from urinary allantoin responded
were: 1) no bran, (Obran), 2) 15% bran rumen pH from the eNDF of ingredients. similar to urinary allantoin. The 45%
(15bran), and 3) 30% (30bran) in the Corn silage NDF was 45% of DM and corn silage diet produced higher BCP
diet (Table 1). Diets were similar to eNDF was 60% of NDF. Both high- levelsthanthe 15% and 30% corn silage
previous nutrient balance feedlot moisture corn and dry-rolled corn were diets. Increasing the level of corn silage

research2002 Nebraska Beef Report, 10% NDF but 0% eNDF. in the diet has the potential to increase
pp. 54-57). The experiment consisted of microbial efficiency which is associated
three 14-day periods, with days one- Results with a increased rumen pH, this in turn
seven as adaptation, days eight-nine as can result in a greater level of BCP
rumen pH/VFA sampling, and days 10- Experiment 1 production. As corn silage increased in
14 as total fecal collection. Total urine the diet, high-moisture corn replaced

was not measured in Experiment 2, and  Increasing corn silage from 15% to dry-rolled corn. Adding high-moisture
DM and OM digestibilities were esti- 45% of dietary DM in a finishing diet corn may increase BCP production
mated only by the chromium marker resulted in alinearincrease (P <0.01) inbecause more starch fermentation
method, otherwise sampling proceduresaverage pH, but was more variable asoccurs in the rumen compared to dry-
were the same as in Experiment 1. indicated by a linear increase in pH rolled corn. Therefore, BCP production
In Experiment 1 BCP productionwas variance (P < 0.03). The pH variance with the higher silage diets may be par-
calculated through the use of a derivedwas calculated as total across day vari-tially attributable to the high-moisture
equation. Determination of BCP from ability. Mean rumen pH for all treat- corn.
urinary allantoin excretion was deter- ments was less than 6.0 (Table 2). No As with any prediction method there

mined with the following equation: differences (P > 0.19) in DMI for all are concernswith using urinary allantoin

three silage levels were observed, sug-excretion to predict BCP. Allantoin is
Ma=(Ea - (.385 x W*))/.850 gesting little prevalence of sub-acute cleared by the kidneys at a rapid rate
BCP (g/d) = ((Ma/.85) * 70 *6.25) / acidosis. Surprisingly, no differences after the hepatic oxidation of purines.
(.116 * .830 * 1000) were observed in DM digestibility or Despite this rapid clearance, there are
Where: Ma = allantoin that origi- OM digestibility, which may have been some other intermediate products (xan-
nates from microbes a result of cattle being fed smaller thine and uric acid) associated with the

(mmol/d); amounts every two hours rather than a (Continued on next page)

Ea = allantoin excreted by

the animal (mmol/d);
0.385 = mmol of allantointhat Table 2. Rumen pH, dry matter, and organic matter data (Experiment 1).

originate from 1 kg of  jten 15CS  30CS  45CS SE Linear  Quad
metabolic body wt; 757 585  5.99 .07 .01 55

0.850 =the proportion ab- pHvap 167 179 240 .02 .03 32

sorbed allantoin ex- DMI 24.5 25.2 235 64 31 19

oMI 23.4 23.9 22.3 .60 26 19

creted in the urine;
0.850 = the proportion of pu- Total Fecal Collection

. . . DM excretion Ib/d 5.0 5.3 4.7 .34 .40 .19
rine derivatives that gy gigesinility 9% 80.9 791 79.3 1.10 31 43
are allantoin; OM excretion Ib/d 4.6 4.7 4.2 34 26 28
70.0 =g of N/ mol of purine; OM digestibility % 81.5 80.3 80.5 1.21 .55 .61
6.25 =CP conversion factor; chromium Marker Method
0.116 =purine N: microbialN DM excretion Ibs/day 5.3 6.1 5.2 .33 .98 .07
ratio: DM digestibility % 78.5 75.7 76.9 1.33 44 27
. ' . o OM excretion Ibs/day 4.8 5.5 4.6 .31 .75 .10
0.830 =intestinal digestibility oM digestibility % 79.3 77.2 79.0 1.32 .87 .26
of purines.

15CS is 15% corn silage diet, 30CS is 30% corn silage diet, 45CS is 45% corn silage diet.
bTotal across day rumen pH variability.
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oxidative process of purines that can beTable 3. Rumen pH, DM and OM digestibilities (Experiment 2).

passed by the urine. However, they are atene 15CS  30CS  45CS SE Linear  Quad
;mall fraction of the total purine oxida- ;5 ;4 583 5 85 11 16 53
tion process and were, therefore, notpH vap 0.23 0.25 0.20 .04 .37 .28
analyzed in these trials. DMI 21.3 22.2 21.3 23 81 -23
oMl 20.3 21.1 20.2 22 .87 .75
Experiment 2 Total Fecal Collection
DM digestibility % 75.75 7426 7170 1.48 .05 74

OM digestibility % 77.27 75.86 73.13 1.56 .06 .69

Dry matter intake, as well as, OMI
were not affected by dietary treatment
(Table 3). However according to the
chromium marker concentration in the
feces, DM dlgeSthIhty decreased lin- Table 4. BCP estimates from duodenal purine concentration and urinary allantoin excretion.

early (P = 0.05) as corn bran increased :
from 0% to 30% of the finishing diet "™ 15CS ~ 30CS  48€S SE  Linear  Quad

bran is 0 corn bran in diet, 15bran is 15% corn bran in diet, 30bran is 30% corn bran in diet.
bTotal across day rumen pH variability.

DM. Similar to DM digestibility, OM Allantoin mmol/d 136 151 185 11 .01 .10
digestibility decreased linearly (P =0.05) BCP g/d 549 674 705 51 01 17
from 77.3 to 73.1% of OM intake. NRC°g/d 836 890 900

NRCE g/d 723 843 952

Rumen pH, although not a significant
(P = 0.16) linear increase, was numeri- #15CS is 15% com silage diet, 30CS is 30% corn silage diet, 45CS is 45% corn silage diet.
. bNRC predicted production of BCP using actual DMI, and correcting eNDF to actual pH measured.
0 0 '
C‘T""y greater for 15% and 30 /olcom bran °NRC predicted production of BCP using actual DMI without correcting rumen pH, but using assumed
diets than for 0% corn bran diet. These eNDF values for corn silage.

cattle were on automatic feeders with

feed offered every two hours. Feeding

in this manner probably decreases thepH in this study, the range in BCP pro- increase in BCP production (229 g/d).

impact that bran may have onrumen pH.duction was 64 g. This difference Furthermore, both allantoin and NRC
Our daily BCP prediction from uri- between 45% corn silage and 15% cornprediction methods of BCP suggest

nary allantoin excretionin Experiment1 silage may be higher in feedlot situa- that increasing dietary corn silage in

suggest that daily BCP production tions. Steers in this experiment were fedfinishing diets increases BCP.

increases as dietary fiber level increasesvery two hours which may minimize

(Table 4). However, the BCP predic- theimpactofincreasing eNDF with corn

tions from urinary allantoin excretion silage. When the NRC model was Kyle Vander Pol, graduate student; Galen

are lower than the values predicted byallowed to predict BCP by using eNDF Erickson, assistant professor; Ryan Mass, former

. . . . . . . researchtechnician; Terry Klopfenstein, professor,
the NRC calculations. When eNDF in of ingredients, increasing corn silage animar Science, Lincoln.
the NRC model is adjusted to measuredfrom 15% to 45% resulted in a larger

Crude Protein and Wet Corn Gluten Feed Levels
for Steam Flaked Corn Finishing Diets

Hushton Block Summary Introduction
Casey Macken
Terry Klopfenstein Data from three trials suggest Cornsteep liquor (x distiller solubles)
Rob Cooper steam-flaked corn finishing diets for and corn bran (£ solvent extracted germ
Rick Stock! yearling steers containing corn bran meal) are the primary components of

benefit from inclusion of steep liquor at wet corn gluten feed. Steep liquor has a
10% of diet DM, and indicate steam- higher energy value than dry rolled corn
Wet corn gluten feed at 20% t flaked corn finishing diets for steer or corn bran, and complements corn
30 % of diet DM optimized perfor- calves containing 20% to 30% wet corn bran in wet corn gluten feed. Wet corn
mance andincreasing CP levelsfrom gluten feed resulted in optimal per- gluten feed alleviates acidosis in dry-
13.4% to 15.0% improved perfort  formance. With 20% to 30% wet corn rolled corn finishing diets, improving
mance linearly for steers fed stean gluten feed, calves responded to CPperformance. Both steep liquor and wet
flaked corn. above 13.4% and the requirement for corn gluten feed supply degradable
CP is as high as 15.0% intake protein (DIP) as true protein and

A=)

-
[
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Table 1. Diet composition for Trial 1, 2, and 3 (% DM basis). weights taken before feeding. Final

Treatment Trial 1 Trial 2 Trial 3 weights were a single weight taken
Steep liquor: 0%  10% 20% 0% 10% — — — — before feeding and shrunk 4%. Data
Wet corn gluten feed: e - 0% 20% 30% 40% were analyzed for treatment effects
Ingredient using the mixed models procedure of
Steam-flaked comn 65 55 45 625 525 85 65 55 45 SAS.

Corn bran 20 20 20 20 20 — — — —

Steep 0 10 20 0 10 — — — — .

Wet corn gluten feed — — — — — 0 20 30 40 Trial 3

Corn silage — — — — — 10 10 10 10

Alfalfahayd ol 7 7 7 4 4 - - - - Three-hundred sixty steer calves
:\:A%tlfsnsseie uis 3 3 3 :’;‘5 2'5 - (634 + 24 Ib) were used in a finishing

Supplemerit 5 5 5 7 7 5 5 5 5 trial from Nov. 8, 2000 to April 23, 2001

(166 d) to investigate the effects of
level of wet corn gluten feed (Sweet
Bran®)and level of CP in steam-flaked
may improve performance compared to respectively. Steers were implanted with corn based diets. Treatments for this
urea. Greater requirement for DIP has Revalor-S and treated for internal and trial consisted of adding wet corn gluten
been demonstrated when feedingexternal parasites with Cydectin on day feed at 0%, 20%, 30% and 40% and CP
steam-flaked compared to dry-rolled corn 1. Initial weights were an average of two levelat 13.0%, 13.7%, and 14.4% of diet
(2001 Nebraska Beef Repopp. 54- consecutive weights taken before DM. The CP levels were achieved by
56). feeding. Final weights were calculated supplementation with urea. The combi-
The objectives of this research were using hot carcass weight divided by a nation of 40% wet corn gluten feed and
to determine the optimum level of steep common dressing percentage (62.8).13.0% CP was infeasible due to the CP
to include into yearling steer finishing Hot carcass weights and liver abscesscontent of the feed ingredients. Previous
diets based on steam-flaked corn andscores were recorded at slaughter. FatesearchZ001 Nebraska Beef Report,
cornbran, and to determine the optimumthickness at the 12rib, ribeye area, pp. 54-56) has indicated the DIP
level of wet corn gluten feed and CP to quality grade, and yield grade were requirement of steers fed steam flaked
include in steam-flaked corn finishing recorded after a 24-hour chill. Data were corn finishing diets were met by DIP

3ncludes urea, minerals, vitamins, and additives.

diets for steer calves. analyzed for linear and quadratic effectslevels of 7.1% or 9.5% of diet DM, CP
of steep level using the mixed models levels 11.9% or 14.3% of diet DM,
Procedure procedure of SAS. respectively, which corresponded to
CP levels< 13.7% of diet DM for this
Trial 1 Trial 2 trial. This, in combination with pen
availability, resulted in exclusion of the
Ninety-three yearling steers (863 Eighteen individually fed yearling 0% wet corn gluten feed with 13.0% or

66 Ib) were used in a finishing trial from steers (765+ 66 Ib) were used in an 14.4% CP treatments. Variation in CP

Sept. 27, 2000 to Jan. 9, 2001 (104 d) toindividual feeding trial from April 19, content of feed ingredients resulted in
investigate effects of level of steep 2000 to Aug. 16, 2000 (154 d) to inves- higher than anticipated CP levels.

liquor inclusion in steam-flaked corn tigate the effect of inclusion of steep in Resulting final CP levels were 13.9% for

and corn bran based diets. The steepteam-flaked corn and corn bran based0% wet corn gluten feed; 13.4%, 14.1%,

used in this trial was a combination of diets. The steep used in this trial was aand 14.8% for 20% wet corn gluten feed;

steep liquor and distillers solubles. combination of steep liquor and distiller 13.5%, 14.2%, and 14.9% for 30% wet

Treatments for this trial consisted of solubles. Treatments consisted of add-corn gluten feed; and 14.5% and 15.0%
adding steep at 0%, 10%, and 20% ofing steep at 0% or 10% of diet DM. Nine for the 40% wet corn gluten feed treat-

diet DM. Twelve pens of steers, seven orsteers were individually fed and ran- ments. Thirty-six pens of steers, 10 steers
eight steers per pen, were randomly domly allotted to each of the treatments. per pen, were randomly allotted to the

allotted to the three treatments, resulting  Diets for this trial (Table 1) were nine treatments, resulting in four repli-

in four replicates per treatment. formulated to contain a minimum of cates per treatment.

Diets for this trial (Table 1) were 13.4% CP, 0.70% Ca, 0.35% P, and Diets for this trial (Table 1) were
formulated to contain (DM basis) a 0.70%K, andincluded 28 g/ton monensin formulated to contain (DM basis) a mini-
minimum of 13.0% CP, 0.70% Ca, 0.35% and 10 g/ton tylosin. Steer intakes weremum of 0.70% Ca, 0.35% P, and 0.70%
P, and 0.70% K, and included 27 g/ton startedat 11 Ib DM/day and increased byK, and included 27 g/ton monensin and
monensin and 10 g/ton tylosin. Steers0.5 Ib DM/day to ad libitum intake. 10 g/ton tylosin. Steers were adapted to
were adapted to the final diet by using Steers were implanted with Synovex-C the final diet by using five adaptation
four adaptation diets containing alfalfa on day 1 and re-implanted with Com- diets containing corn silage at 70% (30%
hay at 45%, 35%, 25%, and 15% of DM ponent-TES on day 41. Initial weights and 40% wet corn gluten feed treatments
for three, four, seven and seven days,were an average of three consecutive (Continued on next page)
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had corn silage at 65% and 55% of diet Table 2. Effect of steep liquor on feedlot performance and carcass evaluation.

DM respectively) for three days, fol- steep liquor: 0% 10% 20% SE Linear Quadratié
0, 0, 0,
lowed by alfalfa hay at 45%, 35%, 25%, | iz weight, Ib 864 864 861 2.9 0.45 0.82
and 15% of DM for three, four, eightand Apg, Ib 3.67 4.00 3.97 0.13 0.14 0.28
seven days, respectively. Steers weréFDMlalb/day 2;3-22 2;-;3 2;-31 8-;55 8-5 8-?2
. . . eed:gain . . . . . .
vaccinated forrespiratory disease (Pyra- ' carcass weight, b~ 781 804 800 10 0.20 0.29
mid), treated for internal and external rat thickness, in 0.50 0.53 0.46 0.03 0.38 0.15
parasites (Cydectin), and implanted with g,%rbllnf " 5?2 o 5‘112 o 5?2 ) 13 ) %-g% %-222
loeye area, | . . . . . .
Synovex-S on d 1. On day 70, steersy;qj'qade 2.48 2.39 2.30 0.14 0.40 0.99
were retreated for external parasiteschoice, % 82.8 77.4 74.2 — — —

(Saber) and implanted with Revalor-S. o .

Initial weights were an average of two bmarbling score: 500 = small (low choice), 600 = modest (average choice).
consecutive weights taken before feed-“Not analyzed for effect of steep level.

ing. Final weights were calculated

using hot carcass weight divided by a

common dressing percentage (64_58)_Tab|e 3. Effect of steep liquor on feedlot performance.

Hot carcass weights and liver abscesssteep liquor: 0% 10% SE P-value
scores were recorded at slaughter. Faf o eignt. 1b 758 773 22 0.66
thickness at the 12rib, ribeye area, Final weight, Ib 1219 1226 33 0.87
quality grade, and yield grade were ADG, Ib 3.01 2.97 0.15 0.83
recorded after a 24-hour chill. Datawere E&'&'Sﬁﬁy - 209, 05 928

analyzed for linear and quadratic effects
of wet corn gluten feed level, linear and
guadratic effects of CP, linear inter-
action of wet corn gluten feed and CP, Observed numerical values for feed fashion (P < 0.05). Independent of wet
and lack of fit interactions (indicating efficiency tended to be improved with corn gluten feed level, ADG is predicted
interaction more complex than linear inclusion of steep at 10% of diet DM. to be 3.51 Ib at 13.4% CP, and to
wet corn gluten feed and CP) using the This trend is in the same direction as theincrease by 0.11 Ib for each addition

mixed models procedure of SAS. numerical differences observed in Trial 1% CP, up to 15.0%, while feed:gain is
1. Numerical differences for DMl in this predicted to be 5.78% at 13.4% CP, and
Results trial were the reverse of those observedto decrease by 0.04 for each addition
in Trial 1, suggesting this trend will not 1% CP, up to 15.0%.
Trial 1 be revealed as significantinsimilartrials ~ Net energy levels for Trial 3 (Table

with more statistical power. The results 5) were calculated from feed energy
of these two trials suggest inclusion of values. Whereas the 20% and 30% wet
steep at 10% of diet DM in steam flaked corn gluten feed levels were optimal,
i : corn and corn bran based finishing dietsand a formulated 13.0% CP level was
evaluation variables measured (Table . . . : .
: . _may be beneficial in improving feed notpossible toinclude with the 40% wet

2). However, observed numerical dif- 7.

- efficiency. corn gluten feed level, the 20% and 30%
ferences suggest hot carcass weight,

wet corn gluten feed levels were com-

ADG, and feed efficiency tended . : . .
towards quadratic patterns in res onseT”al 3 bined for nonlinear (breakpoint) analy-
to increa(ied Ievelspof stee inclupsion sis. A breakpoint of 8.6% DIP (13.8 and
: b nct " Hot carcass weight, ADG, and feed 14.0% CP for 20% and 30% wet corn
There was a numerical benefit in hot ___. . X
. efficiency (Table 4) responded to gluten feed, respectively) was deter-
carcass weight (+3%), ADG (+ 9%), and . . ) :
feed efficiency (+5%) to increasing the increasing levels of wet corn gluten feed mined for ADG, and a breakpoint of
leed e Y (F970 9 M€ i a quadratic fashion (P < 0.05). A 8.4% DIP (13.6% and 13.8% CP for
inclusion of steep from 0% to 10% of .
. linear response to wet corn gluten feed20% and 30% wet corn gluten feed,
DM. Increasing steep from 10% to 20% . ; .
; level existed for DMI (P < 0.05). Inde- respectively) was determined for
of DM, resulted in reduced ADG (-1%), fCP level ) dicted to feed-aai bolizabl X d
no benefit for hot carcass weight (0%) pendentof CP level, ADG is predicte 'to eed:gain. Meta olizable protein an
and decreased feed efficiency (-3%) "be 3.42, 3.66, 3.64, and 3.52 Ib while DIP levels for Trial 3 (Table 5) were
y o feed:gain is predicted to be 5.78, 5.64, predicted by the 2000 NRC beef model
5.72, and 5.90 for wet corn gluten feed using microbial efficiency values deter-
levels of 0%, 20%, 30%, and 40% of diet mined by balancing DIP requirements,
The inclusion of steep at 10% of diet DM, respectively. Hot carcass weight, as determined by non-linear analysis of
DM did not affect (P > 0.05) the feedlot ADG, and feed efficiency responded feed:gain against DIP for combined wet
performance parameters (Table 3).to increasing levels of CP in a linear corn gluten feed levels of 20% and 30%

The inclusion of steep at 0%, 10%, or
20% of diet DM did not affect (P > 0.05)
the feedlot performance or carcass

Trial 2
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Table 4. Effect of wet corn gluten feed and CP level on feedlot performance.

Wet corn gluten feed: 0% 20% 30% 40% SE
CP: 13.9% 13.4% 14.1% 14.8% 13.5% 14.2% 14.9% 14.5% 15.0%
Initial weight, Ib 635 635 635 632 633 633 634 634 634 1.1
ADG, Ibab 3.42 3.55 3.69 3.79 3.45 3.76 3.65 3.51 3.57 0.08
DMI, Ib/day* 19.8 20.1 20.6 21.1 20.6 21.3 20.6 20.7 20.9 0.3
Feed:gaiAP 5.80 5.65 5.60 5.56 5.97 5.66 5.66 5.90 5.85 0.10
Hot carcass weight, 3 776 792 806 815 779 812 802 786 793 8
Fat thickness, in 0.48 0.47 0.46 0.50 0.47 0.52 0.48 0.44 0.51 0.02
Marblingd 529 539 522 541 529 548 522 503 540 13
Ribeye area, 13.2 13.7 13.4 13.7 13.1 13.5 13.9 13.6 13.5 0.2
Yield grade 2.23 2.27 2.21 2.30 2.30 2.57 2.23 2.13 2.44 0.11
Choice + Prime, % 64.1 65.8 66.7 80.0 52.5 71.8 64.1 50.0 69.2 —
3Quadratic effect of wet corn gluten feed level (P < 0.05).
bLinear effect of CP level (P < 0.05).
Linear effect of wet corn gluten feed level (P < 0.05).
dMarbling score: 500 = small (low choice), 600 = modest (average choice).
eNot analyzed for effect of wet corn gluten feed or CP level.
Table 5. Predicted energy and protein levels for Trial 3.
Treatment
Wet corn gluten feed: 0% 20% 30% 40%
CP: 13.9% 13.4% 14.1% 14.8% 13.5% 14.2% 14.9% 14.5% 15.0%
NEm 1.04 1.03 1.03 1.03 1.03 1.03 1.02 1.02 1.02
NEg 0.72 0.72 0.71 0.71 0.71 0.71 0.71 0.70 0.70
Metabolizable Protein, g/day
Supplied 802 865 884 903 910 939 906 934 941
Required 745 764 784 798 749 794 779 759 767
Balance 57 101 100 105 161 145 127 175 174
Degradable Protein, g/day
Supplied 808 742 827 917 755 849 888 838 897
Required 706 754 771 788 791 816 787 809 815
Balance 102 -12 56 129 -36 33 101 29 82

of diet DM. Inadequate DIP supply was It is important to note that the effect of high requirement for CP indicated may
indicated for 20% wet corn gluten feed wet corn gluten feed on observed animalP€ explained through increased ruminal
at 13.4% CP and 30% wet corn gluten performance means should only be evalu-fermentation of steam-flaked cornwhen
feed at 13.5% CP. ated at the higher CP levels, where DIP¢ompared to dry rolled corn, and the
The NRC predictions suggest the CPwas not limiting. Predicted treatment effectiveness of wet corn gluten feed in
requirement for the 20% and 30% wet means were remarkably similar for hot raising the rumen pH of cattle fed high
corn gluten feed levels is approximately carcass weight (not shown) and ADG concentrate diets. Both increased
13.7%. There was a small response inbetween the 20% and 30% wet cornfumen fermentation and elevated pH
efficiency (Table 4) for the 20% level of gluten feed treatments. Additionally, if allow for increased bacterial activity
wet corn gluten feed when CP was wet corn gluten feed is priced lower than @nd crude protein synthesis, allowing
increased above 14.1%, but no responseorn, the lower price of wet corn gluten for improved animal performance as a
with a similar increase for the 30% wet feed may justify higher levels of inclu- "esult of increased energy availability,
corn gluten feed level. sion as the economic benefits may out-Put requiring higher levels of DIP, as
The results of this trial indicate the weigh small losses in performance. ~ observed in this trial.
level of wet corn gluten feed to include  The optimal CP level was not deter-
in steam-flaked corn based finishing mined inthistrial as responsesto supple- L _
diets to optimize ADG, feed efficiency, mental CP were linear, however, itwould Mack';:\‘s::ggai'ﬁ‘t:(':éh%rii‘;‘r‘]‘?‘tfersr;“gﬁ)’gfeii?ny
and hot carcass weight of steer calves isappear to be as high as 15.0% CP, whichygfessor, Animal Science, Lincoln; Rob Cooper,
in the order of 20% to 30% of diet DM. was the highest level evaluated. TheRick Stock, Cargill Corn Milling, Blair, Neb.
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Type of Corn Bran and Corn Processing Method in
Beef Finishing Diets

Casey Macken gluten feed. Previous work2000 factors of grain source and bran type.
Terry Klopfenstein Nebraska Beef Repogp. 61 - 62) has Grain sources were dry-rolled corn
Galen Erickson shown that the form of corn bran did not (DRC) or steam-flaked corn (SFC). Bran

Rick Stock! change the energy value in diets con-types were dry (90% DM) corn bran

sisting of dry-rolled : high-moisture corn (DRY), wet (40% DM) corn bran (WET),
(60:40 ratio). dry corn bran rehydrated to 40% mois-
Corn bran type has little effect Feed efficiency tended to improve ture (Rehy40), or dry corn bran rehy-

=

on finishing steer performance i when wet corn gluten feed was addeddrated to 60% moisture (Rehy60). Corn
either dry-rolled or steam-flaked to feedlot diets containing corn pro- bran was fed at 30% of the dietary dry
corn based finishing diets. cessed more intensively than dry- matter, replacing either DRC or SFC.
rolling (2001 Nebraska Beef Report, Dry and wet corn bran were produced
pp. 59-63). The objective of this trial fromawetmilling plantlocated in Blair,
Summary was to evaluate the effects of corn branNeb. (Cargill Inc.). Wet corn bran was
formineither dry-rolled or steam-flaked stored in a silo bag. To produce Rehy60,
A finishing trial was conducted to corn based diets on performance andsimilar moisture content as wet corn
evaluate the effects of drying corn bran carcass characteristics of finishing bran, the appropriate amount of water

on cattle performance in dry-rolled or yearling steers. was added to dry corn bran prior to
steam-flaked corn diets. The inclusion bagging. Rehydrated corn bran to 40%
of corn bran in dry-rolled or steam- Procedure moisture was produced three times
flaked corn diets negatively affected weekly with the addition of water to dry

feed conversion by 5.1% or 13.9%, Three hundred forty crossbred year- corn bran and then stored in a pile until
respectively. Within both grain ling steers (780 Ib) were stratified by used. The two control diets (NO BRAN)
sources, drying corn bran had little weight and randomly assigned to one ofhad no added bran. All diets were formu-
effect on finishing steer performance. 40 pens (10 steers/penin replication onelated to contain a minimum of 13.0%
Feeding steam-flaked corn improved and eight steers/pen in replications two, crude protein, 0.70% calcium, 0.45%
feed conversion by 17.0% comparedthree and four). Ten pens within replica- phosphorus, 0.67% potassium, 28 g/t
with feeding dry-rolled corn without tions were randomly assigned to one of Rumensin, and 10 g/t Tylan (DM basis;
the inclusion of corn bran. 10treatments. Treatments were assignedable 1). The same supplement was

based ona 2 x 4 + 2 factorial design with used in all diets at the same level, there-
Introduction

When corn gluten feed is dried, Table 1. Finishing diet compositions (100% DM basis).

the energy value is lowered 9487 Ingredient Composition,% NO BRAN BRAN
Nebraska Beef Repopp. 16 - 18). The  Dry-rolled or steam-flaked corn 78 48
exact cause of the lower energy value inBran — 30
dry corn gluten feed is not known, but oM Steep 10 10
y g ' Alfalfa hay 3.5 3.5
may be due to some type of damagesorghum silage 3.5 35
that occurs during the drying process. Dry supplement 5 5
Corn gluten feed is comprised of two Nutrient Composition
main components, corn bran and cornCrude Protein,% 13.00 13.66
steep. Drying bran allows for incorpora- D!P:% 7.6 a4l
> p. Drying p : UIP,% 5.34 4.25
tion of more corn steep when producing calcium,% 0.70 0.76
wet corn gluten feed and reduces varia-Phosphorus,% 0.51 0.44
Potassium,% 0.69 0.67

tion in dry matter content of wet corn
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Table 2. Effects of grain source and bran type on animal performance and carcass characteristics.

Treatment®
DRC SFC

NO BRAN DRY WET  Rehy40 Rehy60 NO BRAN DRY WET  Rehy40 Reyh60 SEM
Days on feed 129 129 129 129 129 129 129 129 129 129
Initial wt., Ib 780 780 782 781 778 779 778 780 779 781 2
Final wt., Itf 1268  1266'  1283le 1282e  1284de 1333 1283  120% 1289  128(He 16
DMI, Ib/day 23.8e 2549 2580 2590 267 23.4 24.6f 24 Ff 24,46t 24 He 0.6
ADG, Ib 3.74 3.76l¢  3.8glef 3. gglef 3 gxef 4.300 3.9¢ef 401 3.96f 3.g7def 0.12
Feed:gain 6.3% 6.76 6.62¢f 6.69 6.80 5.48 6.2gh  6am 6.17M 6.25h 0.12
Hot carcass wt, Ib 795 797 8ogle  gogle  goyle 840 8ogle  g1g° 813%e  go7de 10
Marbling scoré 514 488 489 490 487 512 499 524 499 502 16
Choice or above,% 58.0 51.7 49.2 51.4 43.8 62.5 54.1 60.7 52.9 46.3 8.6
Ribeye area, th 14.9 15.3 15.0 15.6 15.3 14.5 15.4 15.6 15.6 15.3 0.4
Fat thickness, in 0.42 0.42 0.41 0.41 0.44 0.43 0.45 0.45 0.46 0.45 0.04
Yield grade 2.2 2.2 2.1 2.1 2.3 2.3 2.4 2.1 2.2 2.3 0.2

3PRC = dry-rolled corn, SFC = steam-flaked corn, NO BRAN = no corn bran, DRY = dry corn bran (90% DM), WET = wet corn bran (40% DM),

Rehy40 = Rehydrated to 40% moisture corn bran, and Rehy60 = Rehydrated to 60% moisture corn bran.
bGR = grain source and BR = bran type.

®Final weight calculated as hot carcass weight divided by 0.63.

defgMeans within a row bearing unlike superscripts differ (P < 0.10).

iMarbling score: 400 = Slight 0, 450 = Slight 50, 500 = Small 0, etc.

fore, diets containing corn bran had diets. Steers fed NO BRAN had lower carcasses compared to steers fed DRY,
higher percentage levels of CP and DIP(P < 0.01) DMI than steers fed DRY, WET, Rehy40, or Rehy60. Cattle fed
due to the higher levels in corn bran WET, Rehy40, or Rehy60. Within DRC SFC diets tended to be fatter than cattle
compared to either dry-rolled or steam- diets, ADG was similar among treat- fed DRC diets, which led to higher mar-
flaked corn which it replaced. All diets ments. Daily gain in SFC diets was bling scores for steers fed SFC diets.
contained corn steep liquor with distill- increased (P < 0.10) for the steers fedThere were no significant differences in
ers solubles at 10% of the diet DM. NO BRAN compared to the those fed percentage of carcasses grading Choice
Sorghumssilage wasincludedin all diets, DRY, WET, Rehy40, or Reyh60. In or higher, ribeye area, or yield grade
including step-up diets, at 3.5% (DM SFC diets, there was no difference among treatments.
basis). Alfalfa hay was included at 3.5% between bran types for ADG. Daily  This experiment shows drying corn
(DM basis) in the final finishing diet. gain was higher (P < 0.10) for steers fedbran has minimal effect on the nutri-
Step-up diets contained 41.5%, 31.5%,SFC without bran compared to DRC tional value in either DRC or SFC diets.
21.5%, and 11.5% alfalfa hay (DM without bran. Feed efficiency was 2% higher for wet
basis) replacing the corn in each treat- Feed conversionwas better (P <0.10)bran diets compared to dry. At 30% of
ment diet. in DRC diets for those cattle fed NO the diet, this would be a 7% lower energy
Initial weights were determined by BRAN compared to the those fed DRY, value for dry bran. It is important to
the average of two consecutive early Rehy40, or Rehy60, however, cattle on note, however, that these differences
morning weights prior to feeding at the the NO BRAN treatment had similar were not statistically detected which
initiation of the trial. Steers were fed conversion to cattle fed WET. In SFC may be due to the relatively small pro-
once daily and allowed ad libitum accessdiets, steers fed NO BRAN had portion (30% DM) within the diet. The
to feed and water. Steers were implantedmproved (P < 0.10) feed conversion wetand dry bran were statistically equal.
with Synovex® PIu¥' onday 38. Cattle compared to those fed DRY, WET, Feeding SFC withnocornbranimproved
were fed for 129 days and harvested at &Rehy40, or Rehy60. Within each grain ADG and feed conversion compared to
commercial packing plant where car- source, no significant differences infeed feeding DRC with no corn bran. Corn
cass data were collected. Hot carcassonversion were detected among branbran had lower apparent energy values
weight was collected the day of harvesttypes. When the two control diets are than either SFC or DRC.
and fat, ribeye area, marbling score, andcompared, steam flaking improved
yield grade following a 24-hour chill.  efficiency by 17.0%. In DRC and SFC
diets, feeding corn bran decreased 1Ccasey Macken, research technician, Terry
Results feed efficiency by 5.1% and by 13.9%, Klopfenstein, _professt_)r, Galen Erickso_n,assistant
. professor, Animal Science, Lincoln; Rick Stock,
rESpecuvely' Cargill Inc., Blair, Neb.
Dry matter intakes (Table 2) were  Hot carcass weights were similar
lower (P < 0.01) for steers fed SFC among treatments in DRC diets. In SFC
compared to steers fed DRC corn diets, cattle fed NO BRAN had heavier
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Effects of Rumensin Level During an Acidosis
Challenge

Trey Patterson (1997 Nebraska Beef Repopp. 41), ing ration with four transition diets
Todd Milton and may also increase the risk of acido-(roughage level 45, 35, 25, 15) over a
Galen Erickson sis challenges. Since cattle on clean bunk20-day period. The final diet contained
Terry Klopfenstein programs are without feed some period63.4% high moisture corn, 21.1% dry-
Mark Blackford of time prior to feeding, delays in feed rolled corn, 7.5% ground alfalfa hay, 3%
Cal Parrott! consumption at normal times may result molasses, and 5% supplement (DM

in subsequent over-consumption of the basis). Dry matter concentration of the
diet. Such an incident may occur when diet was 76.7% 0.4% across treatments
Feeding Rumensinreducedfeed storm conditions markedly reduce in both periods. Diets were formulated
intake. Feed intake reduction wgs intake, equipment malfunctions, orman- to have a minimum of 7% degradable
greatest when 45 grams df agementmistakesoccur.Blackford etal.intake protein (approximately 12% CP),
Rumensin/ton was fed following (2000 Nebraska Beef Repopp. 55) 0.7%Ca, 0.3% P, and 0.6% K. Rumensin
imposed intake variation. showed increased Rumensin concentrawas included in the diet at 15 grams/ton
tion (45 grams/ton) in a high-moisture (treatments NOR and EXP) during the
corn finishing diet reduced time and first two transition diets, and Rumensin
Summary severity of pH below 5.6 compared to 30 was included at 30 grams/ton (treatments
grams/ton following a delayed feeding NOR and EXP) during the final two
Eighteen ruminally cannulated (acidosis challenge). Rumensin levelstransition diets and the final finishing
steers were used to determine effectgyreater than 30 grams/ton may be ben-diet. Cattle in the CON treatment never
of Rumensin level on incidence and eficial in controlling acidosis in emer- received Rumensin. Tylan was included
severity of acidosis when an acidosis gency or storm situations. in all diets at nine grams/ton (90% DM
challenge was imposed. Steersreceived The objective of this study was to basis).
a high-concentrate finishing diet con- evaluate the effects of increasing dietary  Steers were managed with a clean
taining either 0, 30, or 45 grams/ton Rumensin from 30 to 45 grams/ton dur- bunk management program (access to
Rumensin. An acidosis challenge wasing and following an imposed acidosis feed from8a.m.to 11 p.m. daily) through
created by feeding only 50% of diet challenge on ruminal pH, blood param- the transition period and while receiving

—

intake one day followed by 175% of eters, and feeding behavior. the final finishing diet. Steers were indi-
intake the next day, four hours post vidually fed diets and feed intake was
normal feeding time. Feeding Rumensin Procedure monitored continuously with feed bunks
decreased feed intake during the suspended from load cells. The amount

prechallenge, challenge and acidosis  Eighteen ruminally fistulated year- of feed in each bunk was recorded auto-
recovery phase. Compared to 30 grams/ling steers (BW = 1000 to 1050 Ib) were matically at one-minute intervals

ton, feed intake was decreased byusedinacompletely randomized designthroughout each day and stored on the
increasing Rumensin to 45 grams/ton across two periods (nine steers percomputer. The program recorded a feed
during the five days following the period). Steers were randomly allotted weight every six seconds and averaged
acidosis challenge. Other feeding to one of three dietary treatments (threethose weights for every minute. Feed
behavior and ruminal pH measure- steers per treatment in each period)calls were made every morning at 7:30
ments were similar among treatments based on Rumensin supplementationa.m. based on the amount of feed in the
in all phases of this experiment. The strategy: 1) 0 grams/ton for the entire bunkat9 p.m., 11 p.m., 1 a.m., and 7:30
imposed feed intake variation in this period (CON), 2) 30 grams/ton for the a.m. Feed was called to result in the next
experiment did not create a signifi- entire period (NOR), 3) 30 grams/ton day’s diet to be consumed by approxi-

cant acidosis challenge. prior to an acidosis challenge; changedmately 11 p.m.
to 45 grams/ton during and five days  Steers were adapted to the final fin-
Introduction following the challenge; switched back ishing diet for approximately 40 days
to 30 grams/ton for seven additional prior to initiation of the experiment. On
Clean bunk management programsdays (EXP). day 1 of the experiment, a submersible

can increase risk for subacute acidosis Steers were adapted to a final finish- pH electrode was placed in the rumen of
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each steer through the cannuBaDQO Table 1. Effects of increasing Rumensin level on feed intake and ruminal pH of steers fed a corn-
Nebraska Reportpp 55) Rumen pH based finishing diet during the prechallenge period.

readings were recorded as previously Rumensin Levél

outlined for feed intake data. Rumen |em CON NOR EXP SEM
pH was automatically recorded every roqq nays ibiday M)~ 24.9 20.6 19.4 8
six seconds and averaged for each minRrate, %/hour 26 30 28 1
ute throughout the day. On days 1t0 8, ;..

prechallenge data were collected (intake  Number/day 7.0 6.1 7.8 7
and ruminal pH). Because the steers Average size, b DM 3.9 3.9 2.9 5
were unhooked from the computer Sys- Time spent eating

tem for a period of time on day 7 of each ~ Total, min/day 492 447 497 35
period, pH and intake data collected on ~ AAverage, min/meal “ 82 o7 8
that day were not used in the analysesRuminal pH

On day 9, steers were fed only 50% of [verage > > > -
the day 8 intake in order to make steers Area<5.6 356 329 259 91

eatmore aggresswelythe followmg day' 8CON= 0 grams/ton Rumensin, NOR= 30 grams/ton Rumensin fed continuously, EXP= 30 grams/ton
On day 10 (challenge day), the steersrumensin prechallenge, 45 grams/ton Rumensin fed challenge day and for 5 days following, 30 grams/

were fed 175% of day 8 intake four hours ton Rumensin fed for the remainder of the period.

late (12 p.m ) to impose an acidosis bControl versus the average of 30 grams/ton and 45 grams/ton (P < .05).

challenge. On day 10, the dietary

Rumensin level for EXP was increased Table 2. Effects of increasing Rumensin level on feed intake and ruminal pH of steers fed a corn-
from 30 to 45 grams/ton. Days 11 to 15 based finishing diet during the challenge period.

(recovery phase—45 gram) was a recov-

ery period in which the EXP treatment

Rumensin Levél

remained on the 45 grams/ton Rumensin' ™ CON NOR EXP SEM
level. To determine if there were nega- Feelglgntakg " 243 205 904 11
. . . ay, . . . .
tive effects of swrtchlng back fr_om 4510 ot hour 12 44 68 9
30 grams/ton Rumensin, feed intake and,v| |
eals

pH data were recorded on days 1610 2277 mber/day 32 27 29 8
(recovery phase—30 gram) while the  Average size, Ib DM 15.9 13.6 18.3 2.9
EXP treatmgnt received the 30 grams/ ;. spent eating
ton Rumensin level. Total, min/day 221 194 182 51

Feed intake measurements included Average, min/meal 90 81 103 14
DM intake, rate of intake, number of Ruminal pH
meals per day, average meal size, total ﬁ\ﬂvetage ?-gg ?H ?I; -ég
- . aximum . . . .
time spent eating, and average meal once '530 ‘618 640 06
length. Ruminal pH measurements Area<5.6 365 389 370 104

mCIUd.ed average pH, are_a of pH below 8CON= 0 grams/ton Rumensin, NOR= 30 grams/ton Rumensin fed continuously, EXP= 30 grams/ton
5.6, (time below x magnitude below), Rumensin prechallenge, 45 grams/ton Rumensin fed challenge day and for 5 days following, 30 grams/

maximum pH, minimum pH, and pH ton Rumensin fed for the remainder of the period.
variance bControl versus the average of 30 grams/ton and 45 grams/ton (P < .05).

Intake and ruminal pH data were ana-
lyzed using the mixed procedure of phase using the LS MEANS procedure length were similar among treatments.

SAS. Results were divided into four with protected F-test (R 0.10). Ruminal pH, pH variance and area
phases: prechallenge (days 1 to 8, below pH 5.6 were similar among treat-
excluding day 7), challenge day ( day Results ments during the prechallenge phase.
10), recovery—45 gram (days 11 to 15),

and recovery—30 gram (days 16 to 22). Prechallenge Phase Challenge Day Phase

Prechallenge data were analyzed sepa-

rately since data were collected before Results from the prechallenge phase Results from the challenge day are
Rumensin treatments were imposed.are summarized in Table 1. Steers fedpresented in Table 2. Averaged across
Steer was the experimental unit. Obser-Rumensin consumed 20% less feedtreatments, steers consumed 146%
vations were recorded for period x phase(20.0 vs 24.9 Ib of DM) compared with more feed (31 versus 21 Ib DM) on the

x steer for intake and pH data. Contrastssteers fed the control diet containing challenge day compared with their

were used to compare CON versus NORno RumensinR < 0.05). Intake rate, average feed intake during the

and EXP, and NOR versus EXP. Treat- total number of meals, average mealprechallenge phase. During the chal-
ment means were separated within eactsize, time spent eating, and average meal (Continued on next page)
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lenge day, steers fed Rumensin con-Table 3. Effects of increasing Rumensin level on feed intake and ruminal pH of steers fed a corn-
sumed 15% less feed compared with based finishing diet during the recovery period.

their counterparts not being fed Rumensin Levél
Rumensin P < 0.05). Intake rate, total iiem CON NOR EXP SEM
r)umber of megls, average meal Size, g ntake
time spent eating, and average meal |b/day, DM 21.6 19.1 18.2 1.1
length were similar among treatments.  Rate, %/hour 18 22 26 9
Ruminal pH, pH variance and area Mmeals
belowruminal pH 5.6 were similaramong ~ Number/day b 7.1 7.0 6.5 -8
treatments. Average size, Ib DM 7.2 4.3 5.0 2.8
Time spent eating
. . Total, min/day 418 499 443 51
Acidosis Recovery Phase Average, min/meal 54 68 57 13.7
Ruminal pH
Results from the recpvery—45 gram ", erage 541 550 5.45 10
phase are presented in Table 3. Steers variance .108 121 .094 .063
fed 45 grams/ton Rumensin consumed__Area <5.6 433 386 399 104

18% less feed than those fed the controkcon= o grams/ton Rumensin, NOR= 30 grams/ton Rumensin fed continuously, EXP= 30 grams/ton
diet during the five days following the Rumensin prechallenge, 45 grams/ton Rumensin fed challenge day and for 5 days following, 30 grams/

challenge dayR < 0.05). Feed ntake frfatﬁ%”oﬁt‘é‘?%?;ﬁiﬂé°£v‘2?a;ee“l"’f"2822%2&??223'45 gramsfton (P < .05).
of the steers fed CON and EXP treat-
ments. Intake rate, number of meals,
average meal size, time spent eating, and
average meal length were similaramong
treatments. Ruminal pH, pH variance 4507 @ con NOR
and area below 5.6 were similar among
treatments. Results from the recovery—
30 gram phase showed no deleterious 350
effects of switching the EXP treatment g
back to a 30 grams/ton Rumensin after2 3007
five days on the 45 gram/ton level. = 250
The results of this experiment are in 2
contrast to previous experiments con—; 200
ducted with similar treatments. Black- = 150-
ford (2000 Nebraska Beef Repopp.
55) reported feeding Rumensin 1007
decreased ruminal pH variance and area

500

EXP

400

below 5.6 and 5.0 during the challenge %]
day. Furthermore, Blackford reported 0-
increasing the dietary concentration of Prechallenge Challenge Day Recovery, Recovery,

. 45 grams/ton 30 grams/ton
Rumensin from 30 to 45 grams/ton g g

increased average ruminal pH during Figure 1. Ruminal pH area below 5.6 for prechallenge, challenge, and recovery phases.

the five-day period following an acido-

sis challenge. In the present experiment,

increased feed consumption on the

challenge day did not appear to create aof conducting several of these experi- Additionally, ruminal pH of steers

significant acidosis challenge. Figure 1 ments, we have observed large animal-reached 7.0 or higher (Table 2) on the

summarizes the change in ruminal pH to-animal variationin how cattle respond day of the challenge, which was a result

area below 5.6 during the prechallenge,to animposed acidosis challenge despiteof being fed only 50% of their normal

challenge, and acidosis recovery phaseusing similar animals in experiments. feed intake the day prior to the challenge

The average ruminal pH during the chal- Some animals have demonstrated theand four hours late on the challenge day.

lenge day was 5.72, which was greaterability to handle large changes in feed The high ruminal pH when the animals

than the average pH during the intake without creating an acidosis were exposed to feed on the challenge

prechallenge phase. challenge. Because the steers in thisday may have provided a significant
Reasons why an acidosis challengeexperiment were exposed to only one of buffering effect to the large meals con-

did not occur in the present experimentthe three treatments, animal-to-animal sumed. In contrast to previous studies

are difficult to explain. Over the course variation would influence our results. (2000 Nebraska Beef Repopp. 55)
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where the acidosis challenge wasthe prechallenge, challenge, and acido-that may disrupt normal feeding
imposed after a 14 day adaptation tosis recovery periods. When fed at 45 behavior.
respective diets, cattle in the presentgrams/ton for five days following the
study were on the finishing diets 40 days imposed intake variation, the decrease
prior to imposed acidosis challenge. It in feed intake was greater than that ob- ~ 'Trey Patterson, former graduate student;
is not clear what effects time on feed served with feeding 30 grams/ton. The T°dd Milton, adjunct professor; Galen Erickson,
in) h the incidence andreduction in feed intake with increased oo o professor; Terry Klopfenstein, professor;

(Rum?nsm) _as Qn s . >+ Mark Blackford, former graduate student, Animal
severity of acidosis when a challenge isdietary Rumensin would be a positive science, Lincoln; Cal Parrott, Elanco Animal
imposed. aspect of controlling acidosis when Health, Greenfield, Ind.

Rumensin, fed at either 30 or 45 feedlot cattle exhibit aggressive con-
grams/ton, decreased feed intake duringsumption patterns following an event

The Effects of Marination and Cook Cycles on
High and Low pH Beef Muscles

Ryan Baumert and physical properties ofthe muscles ofmuscles was purchased from the
Roger Mandigo the chuck and round have been studiedConAgra Beef Company at Grand
in recent years. These studies have proisland, Neb. and shipped to the Univer-
’ duced information that will be valuable sity of Nebraska Loeffel Meat Lab.
for the development of value-added External fat and heavy external connec-
beef products. Success of an enhancedive tissue were removed from the four
and marinated beef product will lie with  muscle groups. Muscles were then sec-
the muscle characteristics and ingredi-tioned into approximately four pound
ents used in the marinade. Ingredientsroasts and assigned to treatments. Roasts
such as phosphates increase the watewere injected with a marinade solution
Summary retention of meat products. Increasing containing water, salt, flavorings and
the water retention of the meat helps toeither 0, 0.25, or 0.5% phosphate. Roasts
Infraspinatus and Serratus ven- hold the natural water of the meat andwere pumped to approximately 10%
tralis, the muscles of the high pH added marinade solution, to produce aabove green weight and placed in a
group, had lower shear force values juicy cooked product. Therefore, the vacuum sealable bag. The remaining
and higher sensory analysis scores forobjectives of this project were to portion of solutionfora 12% pickup was
tenderness, juiciness and overall increase precooked roast beef palat-added to the bag. Bags were vacuum
acceptability than low pH muscles ability and consistency by targeting sealed and double bagged with the sec-
(Deep pectoral and Biceps femoris). pH differences in specific chuck and ond bag having no vacuum. Treatments
Increasing the phosphate level in the round muscles and evaluating high were tumbled for 30 minutes. Roasts

Muscles of the chuck and roun
vary in pH. Muscles with high pH
values can be used more effectively
in amarination system than muscles
with low pH values.

marination system increased moisture and low humidity cookery systems. were cooked in either a high humidity
content of the cooked roast and sen- oven (100% RH) or low humidity oven
sory juiciness scores and decreased Procedures (33% RH) to an endpoint internal tem-
the cooking loss of the roasts. Low perature of 14% or 160F. The roasts

humidity cookery had higher sensory  This study examined four muscles were then cooled overnight and the fol-
juiciness, tenderness and acceptability (Infraspinatus, Serratus ventralis, Deeplowing day weights were taken for deter-
scores and lower cooking losses thanpectoral, Biceps femoris), three phos- mination of cooking loss and samples
high humidity cookery. The Infraspina- phate levels (0%, 0.25%, 0.5%), two were taken for chemical and physical
tus and Serratus ventralis are recom- cooking humidity levels (high and low), testing.

mended for use in a marination systemand two endpoint internal temperatures Proximate composition was con-

with low humidity cookery. (14CF and 16€F). The Infraspinatus ducted to determine moisture, fat, ash,
and Serratus ventralis were categorizedand protein content of the samples. Total
Introduction as high pH muscles (pH >5.75) and thecollagen content was determined by

Deep pectoral and Biceps femoris wereanalyzing the hydroxyproline amount

With the growing popularity of categorized as low pH muscles (pH (mg of collagen/g) in the samples of

ready-to-eat food, enhanced (injected)<5.75). 144 roasts were marinated andsample. A 1-inch thick sample was taken

beef products will be produced on a cooked in three production days. from each cooled roast for analysis of
larger scale in coming years. Chemical Boxed beef containing the specified (Continued on next page)
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tenderness using Warner-Bratzler shearTable 1. Initial pH of raw muscles.

force. The pH of the raw and cooked Initial pH

roasts was determined for initial cate- Muscle Mean (S.D.)

gorization and change in pH. Eight con- |nfraspinatus 5.80 (0.207)

sumer taste panels consisting ofgerratus \;entTaIiS 5.5822‘9 %8322;
: eep pectoral . .

approximately 30 faculty, staff, gradu- Biceps femoris i (0.060)

at? anq undergradu.ate students of thc"*’l\/leans with different superscripts are different (P< 0.001).
university (each session) were conducted

to look at tenderness, juiciness, and

overall a'CCEDtab"'Fy ofthe sample roagts. Table 2. Cooked meat pH affected by treatments.
An 8-Point Hedonic scale was used with
a score of 8 being extremely desirable 1 ..inent

Cooked meat pH

d f1 bei ly und Mean D)
a,n a score o e_mg eXt,reme yun e_Infraspina'[us 6.068 (0.177)
sirable. Each panelist received a plate ofserratus ventralis 6.07 (0.104)
six samples (1" x .5" x .25") to compare Deep pectoral 5.97 (0.071)
at each session. Biceps femoris 5.95 (0.081)
Statistical analyses of the data were0:0% phosphate 5.98 (0.104)
. 0.25% phosphate 6.02 (0.105)
performed to study the fixed effects and ( 5o, phosphate 6.05 (0.107)
mtgracUons at P<.0.05. This was doneHigh humidity 6.03 (0.104)
using the Proc Mixed and LS Means Low humidity 5.99 (0.109)
procedure of SAS. 140°F 599 (0.100)
160°F 6.03 (0.113)

Results abvleans with different superscripts are different (P< 0.01)

cdMeans with different superscripts are different (P< 0.05)

Data collected for pH on the raw
muscles showed significant differences
between the muscles within the pH cat-
egories (Table 1). High pH muscles

Table 3. Cooking losses of sample roasts affected by treatments.

Cooking loss (%)

(Infraspinatus, Serratus ventralis) had Ireatment Mean (S.D.)
significantly higher pH values (P<0.001) 0-0% phosphate 28.17 (4.64)
han the low pH muscles (Deep pectoral 0.25% phosphate 22.63 (5.39)
than p p pectoral, g 59, phosphate 2352 (6.31)
B|ceps_ femoris). These dgta support in- High humidity 26.73 (5.54)
formation reported in the literature. The Low humidity 22.82 (5.82)
pH of the cooked muscles was signifi- 140 22,58 (5.01)
cantly affected by muscle, phosphate 160°F 26.94 (6.01)

level, humidity level, and end point 2Means with different superscripts are different (P< 0.0001)
internal temperature (Table 2). The cdvieans with different superscripts are different (P<0 .001)

differences between muscles remained

similar to those observed with the initial

pH of the raw muscles. By increasing the
phosphate level in the product, the pH

Table 4. Warner-Bratzler shear force values for individual muscles.

Pounds of Force

rose slightly but significantly (P< 0.05). Muscle Mean (SD.)
Increasing the humidity level during Infraspinatus 3.68 (0.405)

. ; . Serratus ventralis 4.98 (0.464)
cookmg slightly ra|sed.the. pH (P<0.01), Deep pectoral 12.06 (1.590)
as did the 16® endpoint internal tem- Biceps femoris 7.2¢ (0.936)
perature (P< 0.05). abedvieans with different superscripts are different (P< 0.01)

Cooking loss of roasts was affected
by phosphate level, humidity level, and 14®F end point internal temperature muscles within and between pH cate-
endpointinternal temperature (Table 3). (P< 0.0001). gories (P<0.0001). Low humidity cook-
Increasing the phosphate level reduced Thetendernessvaluesdeterminedbyery revealed significantly higher
cooking loss significantly between 0% the Warner-Bratzler shear force testtenderness scores than the high
and 0.25% (P< 0.0001). There was a(Table 4) indicated significant differ- humidity cookery (P< 0.001). Sensory
decrease in cooking loss at the 0.5%ences between muscles within andjuiciness scores (Table 5) were signifi-
level, but it was not significantly differ- between pH categories (P< 0.01). Ten-cantly affected by muscle, phosphate
ent from the 0.25% level. The low derness scores (Table 5) collected durlevel, humidity level, and end point
humidity cookery had significantly ing the taste panel sessions alsointernal temperature (P< 0.0001). High
lower cooking loss (P<0.001), as did the showed significant differences between pH muscles were significantly juicier
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Table 5. Sensory analysis scores affected by different treatments. than low pH muscles. Increasing the
phosphate level increased juiciness
scores. Significantly higher scores for
Treatment Mean (S.D) Mean (S.D) Mean (S.D) the low humidity and 146 end point

temperature were observed. Sensory

Juiciness Tenderness Acceptability

Infraspinatus 5.3%  (1.40) 5.7 (1.45) 5.482 (1.48) i

Serratus ventralis 5.5 (1.50) 549  (1.65) 5.2 (1.64) a.ccefptab”lty (Table 5) of .the roasts was

Deep pectoral 498 (1.82) 41%  (1.82) 432 (1.75) significantly higher for high pH mus-

Biceps femoris 479 (1.63) 454  (1.83) 459 (1.82) cles (P<0.0001) and low humidity
hoson (wL61) Lo1) 179 cookery (P<0.001).

0.0% phosphate 492 1.61 4.88 1.91 472 (1.79 ;

0.25% phosphate 526 (1.44) 5.06 (1.79) 4,97 (1.70) The results of this study show thatan

0.5% phosphate 586 (1.54) 501  (1.79) 499 (L73) acceptable e.nhf':\nced beef product can

be produced if high pH muscles, such as

High humidity 5.04  (1.55) 4.8¢  (1.81) 477 (L.73) the Infraspinatus and Serratus ventralis,

Low humidity 53P (152 5106 (1.84) 5.02 (1.76) are marinated with a 0.25% phosphate

140°F 537  (1.49) 504 (1.84) 498 (L74) Ievel. gnd cooked to 14B in a Iow.

160°F 4989  (1.57) 492 (1.82) 481 (1.74) humidity cookery system. This will

allow the beef industry to help recapture

abedvieans with different superscripts are different (P< .0001). value being lost in the chuck and round.

efMeans with different superscripts are different (P< .001)
Means with no superscripts are not significantly different.

1Ryan Baumert, graduate student, Roger
Mandigo, professor, Animal Science, Lincoln.

Factors Influencing Color Development in Beef

Kevin Kirchofer Lightness was highly variable, while was followed by measurementofL*, a*,
Chris Calkins ultimate a* and b* can be accurately and b* with a colorimeter. These are
Dennis Burson predicted after 9-12 minutes. points within a three-dimensional color
Kent Eskridge space which objectively define a spe-
Dana Hansort Introduction cific color. They indicate lightness (L*),

redness (a*), and yellowness (b*). Color
Implementing carcass sorting sys- was determined with a HunterLab
tems which use an objective measure-Miniscar™™ XE Plus Tristimulus colo-
ment of muscle color to augment current rimeter with a 1-inch port, using illumi-
USDA quality grade measurements nate A and 19 standard observer.
requires the accurate prediction of Carcasseswere selectedfromtwo slaugh-
ultimate (90 min) color. In commercial ter facilities with different carcass chill-
slaughter facilities, an estimate of ulti- ing lengths prior to grading (plant A,
Summary mate muscle color must be determined24 hour and plant B, 42-48 hour), result-
while muscle color is still developing. A ing in different internal loin tempera-
Use of color in an objective beef determination of factors which influ- tures (40F and 34F, respectively). A
carcass grading system would require ence color development (bloom) over total of 59 carcasses were studied at
accurate color measurement soon time in beef is therefore required. plant A, and 39 carcasses at plant B. A
after ribbing. Color development of The objectives of this study were to second set of carcass data (n=20) was
118 beef carcasses was followed withdetermine effects of chilling time, fat also collected at plant A after an
a portable colorimeter in two commer- thickness, and carcass weight on beefextended, 48 hour weekend chill period.
cial slaughter facilities with different color developmentandtodetermine how This extra chill time resulted in lower
(24 and 42-48 hour) chill periods quickly afterribbing ultimate color could internal loin temperatures (39).
before grading. Redness (a*) and be predicted in carcasses varying in Carcass selection was based on a

Color development over time in
beef carcasses is affected by chill
length, fat thickness and hot carcass
weight. Ultimate color can be accu-
rately predicted after 9-12 minutes.

yellowness (b*) were estimated with a quality grade. grid which included hot carcass weight
negative exponential growth model. (<700 Ib or >800 Ib), 1®2rib fat thick-
Linear regression models were used to Procedure ness (<0.4 in or >0.7 in), and quality
predict lightness (L*). Color develop- grade (Select, low Choice, or upper 2/3
ment was influenced by chill time, fat  The time course of color develop- Choice). The right sides of the tagged
thickness, and hot carcass weight. ment (bloom) in ribbed beef carcasses (Continued on next page)
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carcasses were ribbed normally, while 35
left sides were unribbed. Carcass mar- Color Trait=e(1-exp®*ime)+a,
bling scores were determined by USDA
quality graders after a normal bloom .
period (10-20 min). Carcasses were then
railed off in groups of 10 and left sides
were ribbed at one minute intervals by
plant personnel until all ten carcasses
within the set were ribbed. Color mea- 20
surements were determined0, 3,6, 9, 12, b=Slope
15, 20, 30, 45, 60, and 90 minutes after
ribbing. Two color measurements were
averaged, one on each end of therib-face
surface of théongissimusCarcass 12 10
rib fat thicknesses measurements were 1 10 20 30 40 50 60 70 80 90
measured by University of Nebraska Time (min)
personnel with a fat probe, and internal
loin temperatures were determined
using a small diameter thermocouple
attached to a digital thermometer.

; 36

As meat pigments absorb oxygen from

the air, meat becomes lighter, redder, 34 e
and yellower (less blue). A negative //‘///(
exponential growth model was used 32 e — *
(Figure 1) to describe the time course of A/‘//.//

changes in a* and b* for each individual 30

animal. (Inthe case of L*, the non-linear - /M

regression model had a poor fit and a ®

30

25

Rise

Color Trait
o

ag=Intercept

Figure 1. The negative exponential growth model used to define meat color changes after ribbing.

linear model was fit.) Then, we evalu- 26 ] )

ated the effects of chill time, carcass ) >~ Plant A (24 h chill
weight, fat thickness, and quality grade 24 ] —=—Plant A (48 h chill)

on the characteristics of the curves: ——Plant B (48 h chill)
intercept at time 0, shape (slope) of the 22

response curve, and the ultimate color

(asymptote). An estimate of goodness of 20 0 1 10 >0 30 20 50 60 70 80 90

fit (approximate R of the predicted
model with actual raw data was calcu-
lated from correlation analysis. This Plant differences in a* color development
approach allowed us to predict the color

development curve; therefore, color

Time (min)

measurements taken at a known time 38

after ribbing can be used to predict ulti- 36

mate color characteristics. 34 _ o
The variation in each color character- 32 e *

istic decreased as meat pigments

bloomed. In an attempt to determine the 30
earliest appropriate time for color mea- 281 e Lo Wt (700 Ib)
surement, variation in a* and b* mea- 26
surements over time was plotted. An 24 —a— Hi Wt (800 Ib)
arbitrary value of 10% more than baseline -
variation was used to suggest the 20

shortest bloom time needed to obtain
reliable results.

0 1 10 20 30 40 50 60 70 80 90
Time (min)
Weight differences in a* color development

Figure 2. Plant and weight differences in a* color development.

2002 Nebraska Beef Repeft Page 80



35 ing rate of the lean, as lean tissue deep
within the interior of a heavy carcass
cools more slowly during the chill
30 s . ! period. Increased muscle temperature

- ' during the pH fall leading to rigor may
T * resultin alower ultimate pH, which may
25 give heavier carcasses greater redness

values.
Meat plant and 12rib fat thickness
also significantly (P<0.05) affected b*
—®— Plant A (48 h chill) color development; increased ultimate
b* values were predicted in the 48 hour
chill period versus the 24 hour chill. As
with a* values, electrical stimulation and
increased chill periods may lead to
10 increased ultimate b* values.

0 1 10 20 30 40 50 60 70 80 90 Carcass fat thickness also significantly
(P<0.05) affected b*. A fat thickness
above 0.7 in, compared with a fat thick-
Plant differences in b* color development ness less than 0.4 in, increased ultimate
(90 minute) b* values. Increases in exte-
rior carcass fat can also elevate lean
tissue temperature during the pH fall,
increasing measured b* values.

30 Although equations predicting L*
M . were significantly affected by plant and
%’f/‘ plant-quality grade interactions, the pre-
25 dictive accuracy of all equations was
/ never higher than 16%, indicating an
inability to properly predict L* over
Ft (0.7 in) time.
~— £ (0.4in) These results indicate that color
15 development can be influenced by a
variety of carcass traits and plant opera-
tion procedures. This suggests use of
0 1 10 20 30 40 50 60 70 80 90 color in an objective grading system
would need to take these intrinsic and
extrinsic factors into account, greatly
Fat thickness differences in b* color development adding to the challenges associated with
the application of such technology under
Figure 3. Meat plant and fat thickness differences in b* color development. commercial conditions.

Inherent in color assessment is the
variability in color measurements with-
in a carcass shortly after exposure to

Results with an increase in chill length, or in oxygen. To minimize the variability in
heavier weight carcasses. color measurements within a carcass,

The slopes for the nonlinear models  Differences in the standard operating and to choose the earliest possible time
of a* and b* the slopes were unaffected practices may have resulted inincreasedo make proper color assessment, an
by plant chilltimes. However, plantchill a*values for plant A (48 hour chill). One equation was created to show variation
time and hot carcass weight significantly noted difference in operating practices in color measurements over time. Both
(P<0.005) affected a* color develop- was the use of low voltage electrical a* and b* exhibited variability shortly
ment (riseqt) overtime (Figures 2and 3, stimulation (42 V, 21 second duration) after ribbing, 48% and 38% higher than
respectively). A significant (P<0.001) in plant A. ultimate color variation, respectively.
increase inthe redness of meatwilloccur  Increased carcass weight affects cool-

b*

—— i
20 Plant A (24 h chill)

! —+— Plant B (48 h chill)

Time (min)

35

b*

20

10

Time (min)

(Continued on next page)

Page 81 —2002 Nebraska Beef Report



6.5
= & = Plant A (24 h chill)
6 Plant A (48 h chill)
*2 - — = Plant B (48 h chill)
é 5N
g s|%
g { N
4.5 \ \_e‘
4] ,"\
3.5
0 1 10 20 30 40 50 60 70 80 9(1
Time (min)
The variation in a* measurement due to plant
7.5
7
L = % = Plant A (24 h chill)
6.5“"‘ Plant A (48 h chill)
)
k= 4 —a = Plant B (48 h chill)
c
N
= \,
g 55 LN
©
> \k’_
5
45
4% 20 60 80

Time (min)

The variation in b* measurement due to plant

Figure 4. The variation in a* and b* measurement due to plant.

Using Lean
Color and
Marbling Score
to Sort Beef
Carcasses Iinto
Tenderness
Groups

Kevin Kirchofer
Chris Calkins
Dana Hansort

Muscle color measurements,
either alone, or in conjunction with
marbling scores, were no morg
effective than marbling aloneto so
carcasses into tenderness groups.

—

Summary

Beef carcasses (n=290) were used
to determine the effectiveness of
color (L* - lightness; a* - redness; b* -
yellowness) measured at least 90
minutes after ribbing and marbling

The variability in color quickly dropped made 9-12 minutes after ribbing. Coldr called by USDA graders to sort beef
below 10% over the variability in ulti- development, however, is influenced dy carcasses into one of three tender-
mate color (90 min) assessment after 12a variety of carcass and plant operatifigness groups. Equations using any

minutes for a* and 9 minutes for b* procedures, making it difficult to usg

(Figure 4). This suggests that a* and b* color in an objective grading system. |

color assessment can be made after nine-
12 minutes of bloom.

Conclusion
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IKevin Kirchofer, graduate student; Dan
Hanson, graduate student; Chris Calkin
professor, Animal Science, Lincoln; Denni
. . . Burson, associate professor, Animal Scienge,
If time is closely monitored, beef Lincoln; Kent Eskridge, professor, Biometry

color assessment for a* and b* can beLincoln.

t

combination of marbling and color
were no more effective in sorting beef
carcasses into tenderness groups
than marbling alone. None of the
tough carcasses were correctly classi-
fied. Adding color to marbling does
not improve effectiveness of sorting
beef carcasses into tenderness groups.

Introduction
Consumers rate tenderness as an

important palatability trait affecting
overall satisfaction of beef. Several



Table 1. The relationship of muscle color
and marbling score, alone and
in conjunction, to shear force value.

researchers have correlated measurea final internal temperature of 1%8
ment of muscle color with meat tender- Steaks were cooled for two hours &f64
ness, and have used color to sort beebefore removal of eight cores (1/2 in.
carcasses into palatability groups. diameter) parallel to the longitudinal axis

Coefficient of
Determination

Trait

This research was conducted to of the muscle fibers. An average of the R2X 100
create a sorting system based on objecpeak shear force of 8 sheared cores was, 05
tive color measurements and marbling calculated for each strip. a* 2.9
to sort beef carcasses into tenderness Tenderness was predicted usingb* 15
groups in a commercial slaughter facil- equations that contained a*, b*, and mg:g:mg Seare 129
ity in Nebraska. marbling score, alone orin combination. Marbling and b* 12.3

Tenderness groups were based onMarbling, a* and b* 13.7
Complete Modél 16.6

Procedure shear force: tender (<8.5 Ib), intermedi-
ate (8.5-10.0 Ib), and tough (>10.0 Ib). aComplete modelincludes all possible interactions.
This study used 290 beef strip loins
selected from three quality grades
(Select, low Choice, and upper 2/3 bling, and a combination of muscle color
Choice). University of Nebraska per-  Marbling score was the best single- and marbling were used to predict beef
sonnel collected beef strip loins at atrait predictor of beef tenderness, tenderness categories (Tables 2, 3, and
commercial slaughter facility. A selec- explaining 12% of the variation in ten- 4). Carcasses were sorted into tender
tion grid involving 90-minute L* color derness (Table 1). Color measurementg<8.5 Ib), intermediate (8.5-10.01b), and
measurements made on thé' 1 sur-  (L*, a*, and b*) by themselves explained tough (>10.0 Ib) groups. Applying this
face of beef carcasses with a Hunterlittle (.6%, 2.9%, and 1.5%, respectively) classification method to actual Warner-
Miniscarm™ Plus XE colorimeter (1-inch of the variation in shear force values. Bratzler shear force values, 63.1% ofthe
port) and quality grade (marbling score, Taken together, marbling, a*, and b* carcasses (183 of 290) were tender,
called by a USDA grader) was used to were able to explain 13.7% of the varia- 22.5% (65 of 290) were intermediate in
select loins. Upper 2/3 Choice and low tion in beef tenderness. With the most tenderness, and 14.5% (42 of 290) were
Choice had 2 selection cells with L*>44 complex model, which contained sig- tough. When carcasses were classified
and L*<44. The Select quality grade was nificant interactions of color measure- into the predicted tenderness categories
divided into high (marbling scores ments (a* and b*) and marbling, just usinga*andb* measurements (Table 2),
Slight®) and low Select (marbling 16.6% of the variability in beef tender- 159 of 183 were correctly identified as
scores< Slight) and involved carcasses ness was explained: tender, 14 of 65 were correctly identi-
with L*<44, >47, and between 44 and Shear Force = 13.79-.31(b%)+.03 (a%) fied as intermediate, and none of _the 4.2
47. . , (b*)-.03(a*)?-.18(marbling) (a*)+.01 tpugh carcasses were correctly. identi-
Color traits measured were L* (light- (marbling)(a*} fied. Of the 238 carcasses predicted to
ness), a* (redness) and b* (yellowness), be tender, 51 were actually intermediate
which are points used to objectively where marbling was coded as intenderness, and 28 were tough. Said
define any color in a three-dimensional 4.00=Slight’ and 5.00=SmaN. (Continued on next page)
color space. The colorimeter was cali-
brated against a white plate using
illuminant A and 10standard observer.
The beef strip loins were labeled,
vacuum packaged, boxed, and then
shipped to the University of Nebraska,

Results Muscle color measurements, mar-

Table 2. Actual versus predicted tenderness of beef carcasses utilizing muscle color measurements
(a* and b*).

Actual Shear Force Category

Tender Intermediate Tough

where they were allowed to age a total Predicted Shear Force Category (<8.51b) (8.5-10.0 Ib) (>10.01b) Total

of nine days post-mortem at®B4 After ~ Tender Number 159 51 28 238

aging, the strip loins were frozen % of those predicted tender 66.8 21.4 11.8

(-14.8F) for further storage. The frozen % of total correctly predicted 54.8

loins were allowed to temper for a total Intermediate  Number 23 14 14 51

of 24 hours at 3¥ before being cutinto % of those predicted intermediate  45.1 27.5 27.5

1-inch thick strip steaks on a band saw. % of total correctly predicted 4.8

The first steak from each loin was Tough Number 1 0 0 1

wrapped and frozen until itwas analyzed % of those predicted tough 100 0 0

for tenderness (Warner-Bratzler shear % of total correctly predicted 0

force). 0Totalc 183 65 42 290
% of 63.1 22.4 14.5

Steaks were thawed at °B4for 24
hours and cooked to an internal tem-

3Predicted tenderness model (Shear force, Ib = 13.41 - .33 (a*) + .18 (b*)).
bTotal number of predicted carcasses in each classification.

perature of 10%, turned, and cooked to <Total number and percent of total of actual carcasses in each classification.
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Table 3. Actual versus predicted tenderness of beef carcasses utilizing marbling scores.

Actual Shear Force Category

Tender Intermediate  Tough
Predicted Shear Force Category (<8.5Ib) (8.5-10.0 Ib) (>10.0 Ib)  Total
Tender Number 145 41 24 210
% of those predicted tender 69.0 19.5 11.4
% of total correctly predicted 50.0
Intermediate  Number 38 24 18 80
% of those predicted intermediate  47.5 30.0 22.5
% of total correctly predicted 8.3
Tough Number 0 0 0 0
% of those predicted tough 0 0 0
% of total correctly predicted 0
Totalf 183 65 42 290
% of total 63.1 22.4 14.5

3Predicted tenderness model (Shear force, Ib = 12.42 - .75 (marbling)), where Slight 0 = 400.
bTotal number of predicted carcasses in each classification.

CTotal number and percent of total of actual carcasses in each classification.

Table 4. Actual versus predicted tenderness of beef carcasses utilizing marbling scores and color

measurements.

Actual Shear Force Category

Tender Intermediate  Tough
Predicted Shear Force Category (<8.5Ib) (8.5-10.0 Ib) (>10.0 Ib)  Total
Tender Number 138 35 18 191
% of those predicted tender 72.3 18.3 9.4
% of total correctly predicted 47.6
Intermediate  Number 45 30 24 99
% of those predicted intermediate  45.5 30.3 24.2
% of total correctly predicted 10.3
Tough Number 0 0 0 0
% of those predicted tough 0 0 0
% of total correctly predicted 0
Totalf 183 65 42 290
% of total 63.1 22.4 14.5

another way, just 2/3 of the carcasses
predicted to be tender actually were

tender. Clearly, the use of color alone is
ineffective in sorting beef carcasses into
tenderness categories.

When marbling was used to predict
tenderness categories, 145 tender, 24
intermediate, and no tough carcasses
were correctly identified (Table 3). For
those 210 carcasses predicted to be
tender, just 69% actually were tender;
41 were intermediate and 24 were tough,
indicating marbling alone was notagood
predictor of shear force in the popula-
tion of carcasses studied in this research.

Combining marbling and color mea-
surements did not substantially improve
classification of carcasses into tender-
ness categories, in that 138 of 290 tender
carcasses, 30 of 65 intermediate, and no
tough carcasses were correctly sorted
(Table 3). Of the 191 predicted to be in
the tender category, 72% actually were
tender; 35 were intermediate in tender-
ness and 18 were tough. It appears sort-
ing carcasses on the basis of color and
marbling is generally unsuccessful.

These data suggest color was not
effective at finding tough carcasses, as
tough carcasses were never predicted to
be tough. At best, a small percentage of
tough carcasses were predicted to be
intermediate in toughness — clearly not
an acceptable sorting tool.

In this experiment, beef carcasses
were all from one slaughter facility in
Nebraska, and were very similar in car-
cass traits, making it difficult to create a
system to sort beef carcasses into ten-
derness groups. This would suggest
that individual slaughter facilities
which handle carcasses of similar traits

Predicted tenderness model (Shear force, Ib = 15.00 - .70 (marbling) - .22 (a*) + .13 (b*)), where Slig’q@y not benefit from a carcass sorting

0 = 400.

bTotal number of predicted carcasses in each classification.

CTotal number and percent of total of actual carcasses in each classification.
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system of this nature.

1Kevin Kirchofer, graduate student, Lincoln;
Dana Hanson, graduate student, Lincoln; Chris
Calkins, professor, Animal Science, Lincoln.



Use of Sodium Citrate to Enhance Tenderness and
Palatability of Pre-Rigor Beef Muscles

Christian Perversi Introduction had been previously randomly assigned
Chris Calkins to one of the four treatments). They were
Jesus Velazcb Glycolytic inhibition diminishes post-  then left to chill in the carcass cooler

rigor pH decline by preventing the for- for 24 hours. Unpumped, control limbs
mation of lactic acid from anaerobic were left on the carcasses. Muscle pH
Pre-rigor muscles pumped wit degradation of glycogen within the was measured immediately prior to
a400 mM solution of sodium citrat muscle during rigor mortis. Injection of pumping and 24 hours post mortem.
were almost always more tender muscles with glycolytic inhibitors en- Steaks (1-inch thick) were removed
than controls when evaluate hanced beef tenderness and palatabilityafter 24 hours from thénfraspinatus
objectively (Warner-Bratzlershear despite causing substantial contractionSupraspinatusand Triceps brachii
force) and subjectively (taste panel). by injecting and tumbling of pre-rigor muscles and randomly assigned eitherto
muscles2000 Beef Reponp, 80). Inthe  be frozen immediately or aged for six
experiment reported here, skeletal moredays. Samples of each muscle were
Summary restraint was maintained for 24 hours to placed with random number identifi-
help stop the muscles from shortening. cation in a retail display for five con-
The objective of this project was to  Knowledge of the appropriate con- secutive days with daily subjective
evaluate the response in tendernesscentration of sodium citrate, the glyco- (performed by a trained operator) and
and consumer acceptability of three lytic inhibitor that makes pre-rigor beef objective color evaluation (performed
muscles from the chuck that were more tender, can help make the musclesvith a HunterLab MiniScan XE Plus
pumped pre-rigor with different con- from the chuck more valuable to the colorimeter with a 1-inch port), and
centrations of sodium citrate solutions consumer and the industry. The objec- microbial growth determination at entry
to inhibit glycolysis, while maintain- tive of this study was to determine if and exit times of the retail display case.
ing skeletal restraint for 24 hours. Con- sodium citrate in different solutions is A consumer taste panel (30-35 par-
trols were left on carcass, while the effective in enhancing tenderness andticipants) evaluated palatability (juici-
other three treatments had the thoracic consumer acceptability of beef when ness, tenderness, connective tissue
limb removed and muscles pumpedinjected pre-rigor and with 24 hour amount, and flavor desirability) on

post-mortem to 10% of their weight skeletal restraint of the muscles. InfraspinatusandTriceps brachisteaks

with solutions of 0 mM, 200 mM or 400 using 9-point hedonic scales (1 being
mM sodium citrate. Although tender- Procedure very undesirable and 9 being very
ness ratings were not always statisti- desirable) for each trait. Warner-Bratzler

cally different (comparing controls vs. Steers (n=14) were slaughtered andshear force values were determined on
400 mM solution), there was a clear thoraciclimbswere removed and pumped0.5 inch-diameter cores from steaks that
trend showing higher concentrations (within two hr post-mortem) to 10% of were broiled to an internal temperature
of sodium citrate make beef more ten-muscle weight with water, 200 mM or

der and acceptable to consumers. 400 mM sodium citrate solutions (they (Continued on next page)
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of 158 F on Farberware Open Hearth Table 1. Shear force (measured in Ib) and sensory ratings of steaks treated with sodium citrate.

electrical grills and then cooled. Infraspinatus Triceps brachii Supraspinatus
Trait Treatmerit dayl day7 dayl day7 day 1 day 7
Results
Shear Control 7.9%  7.70¢ 8.1 7.9¢ 1152 105F
o ) , Force 0mM 8.7F 8.34 9.97 9.7¢/ 11.26 10.78
Significantly higher pH’'s were 200 mM 7.885c 6.86°¢ 847 7.85% 8.99 843
obtained through the glycolytic inhibi- 400 mM 730 614 78F 680 8.60 887
tion when measured 24 hours post-Tenderness Control B9 55 4T AF
mortem (5.79 and 5.80 for the 200 mM (zJorEM y 55(; g-sfb gg; ?1'51;
. . m Ac . .Qre .
and 4OQ mM sodium citrate treated steaks 200 mM 5h 5@ 5% 5
respectively vs. 5.67 and 5.76 for the | Control 53 4 .
avor ontro| 2e . . .
untreated steaks a_nd the ones pumpeg 0 mM 5G 4T 16 45
with water, respectively). 200 mM 5% 54 520 49
Treatment with 400 mM sodium cit- 400 mM 5.8¢ 5.4 53 52

rate improved shear force values overacontrol means these muscles were left unpumped on the carcass; 0 mM means these steaks were pumped
the controls at day 1 and day 7 for all with water; 200 mM and 400 mM means these steaks were pumped with 200 mM and 400 mM solutions

mUSCIe_S except thErlceps brachiand g];"s#\cl)lglelljrzg ?At{ﬁgeégﬁggg:milxwithin each trait with different superscripts differ significantly (P < 0.05).
Infraspinatuson day 1 (Table 1). Ten- +Control versus 400 mM differ significantly at P < 0.10.

derness ratings followed the same

trend, except for tHefraspinatusCon-

nective tissue amount, flavor and juici- Table 2. Visual color of steaks treated with sodium citrate.

ness of the 400 mM citrate treated-steaks

. . - Day Control 0 mM 200 mM 400mM
(InfraspinatusindTriceps brachjiwere 5 s o - g
rated as more desirable (P < 0.10) than 1 3 3p 2.0pe 4
the controls at day 1 and day 7 (data not 2 4. 3.» 4.1 4.3
shown). Characteristics of steaks treated 2 3-1’; g-‘z‘: i-ﬁ ig
with 200 mM sodium citrate were usu- 5 ab 33 a1 4P

ally between the controls and the 400
mM concentration. Pumping with
water was generally detrimental to ten-
derness and palatability. These data

indicate that a 400 mM sodium citrate

solution may be applied to pre-rigor beef Table 3. L* Values of steaks treated with sodium citrate.
muscles (constrained from contraction)

ab.cdveans within the same row with different superscripts are significantly different (P < 0.05).
A 5 point scale was used; 1= Pale cherry red, 3= Bright cherry red, 5= Dark purple red.

o Muscle Control/carc Control/water 200mM NaCit  400mM NacCit
to enhance tenderness and palatability. <p .67 568 355 n31e
Steak_s; trea_ted with 200 mM or 409 Ssp 38 .80 39 4% 3660 36.02
mM sodium citrate were about 1 unit TBR 36.99 42.0¢ 38.9F 34.92

darker than Con.trOIS for the first or-1e or ab.c.qeans within the same row with different superscripts are significantly different (P < 0.05)
two days of retail storage , respectively, |Sp =Infraspinatus SSP =Supraspinatusand TBR =Triceps brachii

when visually rated on a 5-point scale
(Table 2). No differences were observed
during additional retail storage. Objec-
tive assessment of lightness (L*) revealed Table 4. a* Values of steaks treated with sodium citrate.

that Supraspinatusand Triceps Day Control/carc  Control/water 200mM NaCit ~ 400mM NaCit
brachii treated with sodium citrate 0 26.64 27 47 23,99 2394
were darker than their controls (Table 1 23.28 24.56 23.44b 23.3%
3). Similar to visual evaluation, differ- g gé%g éi-ég %-égﬂ éé-gg

. . , . . .
ences in degree of redness (a*) and 1 1864 20.69 20.1% 19.87
yellowness (b*) that existed on the 5 18.79 20.32 20.8G 19.730

initial day of retail display rapidly dis-
appeared (Tables 4 and 5).

abMleans within the same row with different superscripts are significantly different (P < 0.05)
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Table 5. b* Values of steaks treated with sodium citrate. The handling required to inject
200 mM 400 mM muscles increased the initial microbial
Day Control Water Sodium Citrate  Sodium Citrate counts over the untouched controls.
The increase in microbial numbers that

8 ig'gg ﬁ'ii %?gb %'igb naturally occurs during retail storage
2 18.99 21.32 19.72 18.5% was similar for the controls and muscles
3 18.92 21.08 19.22 18.84 injected with 400 mM sodium citrate
4 17.97 20.33 18.79 18.2% (P > .10)
5 18.90 20.37 19.9@P 19.34b e

abgveans within the same row with different superscripts are significantly different (P < 0.05) Conclusion

These data indicate that treatment of
pre-rigor beef muscle with 400 mM

Table 6. Logarithmic Microbiological Growth Values. sodium citrate results in meat that is

200 mM 400 mM more tender and flavorful, but is darker
Day Control 0 mM Sodium Citrate  Sodium Citrate in color.
day 0 2.08 2.5 2.58 2.7
day 5 3.59 5.7¢¢ 5.45 5.10
difference 1.5¢ 3.21 2.8¢ 2.40" 1Christian Perversi, graduate student;

Chris Calkins, professor, Animal Science, Lincoln;
abMeans within the same row with different superscripts are significantly different (P < 0.05) - note thesys Velazco, Instituto Tecnoldgico de Estudios
main effect of treatment was not Signiﬁcant (P < 010) Superiores de Monterrey, Monterrey, México.
cdMleans within the same row with different superscripts are significantly different (P < 0.05)

* 400 mM differs from control (P < 0.10)

Oral Dosage with NutroCAL™ (Calcium
Propionate) to Enhance Beef Tenderness

Dana Hanson Introduction prior to slaughter also elevated muscle
Chris Calkins calcium content, increased calpain
Johnny Horton? Beef tenderness is one of the mostactivity, and accelerated postmortem

important sensory characteristics to aging. Clearly the strategy of manipu-
consumers. Concern about the consisdating muscle calcium prior to slaughter
Oral drenching with Nutro- tency and quality of beef has led to a has potential to enhance product quality.
CAL™ (calcium propionate) prior]  variety of research strategies toimprove As a rich source of readily absorb-
toslaughtertendstoincrease muscle beef tenderness. Knowledge of mecha-able calcium, NutroCAI™ may be well
calcium and enhance tenderness|of nisms by which beefimprovesintender- suited to such an application. The objec-

beef strip loin steaks. ness offers the opportunity to develop tive of this research was to determine if
strategies to control and enhance theorally drenching cattle with NutroCAM
Summary aging process. would elevate serum calcium levels,

Calcium-dependent proteolytic thereby enhancing muscle calcium
Oral dosage of market-weight beef enzymes (calpains) increase the ten-levels and improving beef tenderness.
steers with NutroCAI™ (a source of derness of beef during aging. Their
calcium propionate) tends to increase requirement of calcium for activity Procedure
strip loin calcium and enhance ten- offers an opportunity to enhance beef
derness after a 14 to 21 day aging tenderization through elevation of cal-  Market-weight crossbred cattle
period. No responses were observed incium in the body. Prior research has (n=42) were randomly assigned to one
the eye of round or the chuck tender. demonstrated that cattle orally admin- of three treatments: oral drenching with
The time course for serum and muscleistered a solution high in calcium and 1 L water, 1 L of 4.27 M calcium chlo-
calcium response appears to be highlyglucose precursors prior to slaughterride, or 2.5 L of NutroCAIM (300 g/L of
variable and different from calcium have elevated blood calcium and serumH,0) sufficient to deliver 150 g of cal-
chloride drenching. glucose. Administration of a gel high in cium. Frequent mixing of the solution
calcium propionate three to six hours (Continued on next page)
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was required to maintain NutroCAL Table 1. Least square means for blood serum calcium level, muscle calcium concentration
. . . and sarcomere length for strip steaks, eyes of round, and chuck tenders from cattle
m_ S_USpenSIOH', DrenChmg occurred drenched with calcium chloride or calcium propionate just prior to slaughter.

within 35-125 minutes of slaughter us-

ing a veterinary stomach pump with a
flexible metal hose. Cattle were not pro- Trait Control  Calcium Chloride  Calcium lvs2 lvs3

Contrast P-values

vided access to water between the time @ @ Propionate (3)

of drenching and slaughter. Blood Ser/llm calcium,

document total serum calcium. gl ip Calldum'“g/g 28.4¢ 6.09 30.04+5.86 38.11+5.86 848 258

. . trip steal AQ 6. .04+ 5. 11+ 5. . .

_Animals were harvested in a tra- goo ot oing 6.86+ 30  6.74+ 30 6.56+ .30 766 480

ditional fashion. Strip loins, eyes of chuck tender 5.24+ .17 5.64+ .17 5.49+ .17 107 310

round, and chuck tenders were obtaineds, .omere lengthym

24 hours post-mortem, shipped to the strip steak 1.84 .09 1.80+ .09 1.87+ .09 778 756

university meat laboratory and aged atEye of round 1.70+ .03 1.69+ .03 1.71+ .03 .906 .748

Chuck tender 1.68+ .07 1.52+ .07 1.62+ .07 114 511

36°F. Two days post-mortem, muscles
were cut into portions and samples
were obtained for determination of
muscle calcium. The muscle portions Table 2. Warner-Bratzler shear force values

(Ib) of strip steak, eyes of round, and chuck

were vacuum packaged and frozen at tender steaks from cattle drenched with calcium chloride or calcium propionate
periodic intervals (day 2, 5, 7, 14, 21) just prior to slaughter.
for theLongissimugstrip loin) and the Contrast P-values
semitendinosugeye of round) mus- Trait Control Calcium Chloride Calcium lvs2 1vs3
cles and at day 2, 5, and 7 for the chuck (1) ®) Propionate (3)
tender §upraspinatuys Prior to cook- Strip steak
ing, muscle portions were tempered 2 11.26+ 0.59 10.79+ 0.59 11.17+ 0.59 .583 .909
for 24 hours at 3& and cut into 1-inch 5 9.16+ 0.51 9.54+0.51 8.50+ 0.51 -602 -368

- 9.23+0.44 8.70+ 0.44 8.26+ 0.44 419 141
thick steaks. Steaks were thawed for |, 8.28+ 0.40 8.41+ 0.40 7.36 + 0.40 ‘811 105
24 hours and cooked on tabletop elec- 21 7.25+ 0.46 7.56+ 0.46 6.39+ 0.46 658 191
tric broilers to 158 . They were Eye of round
allowed to cool 24 hours at ¥ and 2 11.23+ 055  10.18+ 0.55 11.41+ 0.55 189 829
then 1/2-inch cores were removed, par- 5 g-gii 82; g-égi 8-2; 519-0823 0(-)3;7 -égi -ggg

. . S 91+ 0. 63+ 0. 20+ 0. . .

allel to the long axis of fiber direction. 9.36+ 0.33 9.23+ 0.33 10,09+ 0.33 779 118
Cores (6-8 per steak) were sheared using 21 9.74+ 0.42 9.69+ 0.42 10.64+ 0.42 .950 134
a Warner-Bra_tzIer shear .attachme.nt t0 huck tender
an Instron Universal Testing Machine. 2 11.83+ 0.51 12.40+ 0.51 11.83+ .0.51 436 .993

Atomic absorption Spectropho_ 5 10.97+ 0.62 11.65+ 0.62 11.41+ 0.62 443 .613

10.42+ 0.46 11.39+ 0.46 11,54+ 0.46 .148 .088

tometry was used to determine calcium
content of previously frozen blood
serum and frozen, powdered muscle
samples. Muscle sampleswere immersed

in glutaraldehyde so sarcomere lengthNutroCAL™ treatment and the control. of the three treatments and each of
could be determined using the laser dif- Previous research in our laboratory hasthe muscles. Several issues are immedi-

fraction method. shown drenching with calcium chloride ately apparent. First, strip loin muscles
caused a transient increase in serumappear to have about five times more
Results calcium —we showed animmediate rise calcium than do the round or chuck

in serum calcium, peaking within 30 - 90 muscles that were studied. This trend is
None of the responses variables minutes and then rapidly falling off. consistentwith data published in USDA
were significant for the overall effect of From these results, one might concludeHandbook 8-13 concerning nutrient
treatment. However, given the initial that the serum calcium response ofcomposition of beef. The reasons for
intent to compare specific treatments, an animal to an oral dosage of differential calcium concentrations
results are presented to gain insightNutroCAL™ follows a different time among muscles are not known. Perhaps
into the trends. The calcium chloride course. the transport mechanism is different
treatment elevated serum calcium levels It is through the elevation of muscle among the muscles. Perhaps there is
above the control (P=.101); they were calcium concentration that enhanced greater blood supply and vasculariza-
also significantly higher than enzyme activity (andthustenderization) tion of the strip loin, thereby offering
NutroCAL™ (Table 1). Surprisingly, would be expected. Table 1 shows thegreater opportunity for calcium to be
there was no difference between themuscle calcium concentration for each taken up. At this point, it is not possible
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12 correlation was .47 overall (P < 0.05),
11.5 suggesting muscles with more calcium
11 L experience a greater improvement in
S 1055 ‘\ shear force than muscles with low levels
8 10 \\‘\ of calcium.
2 \‘\\\\_ There was one treatment effect for
fg“ At shear force of the chuck tender on day 7
; 65 \ ______ (Table 2). Differencesinthe eye of round
y '8 T~ RS were observed only after 21 days of
o R aging and do not favor the NutroCAL
g 72 ~_ — treatment. Given the failure of any of the
g 7 treatments to elevate calcium concen-
6.5 s tration within either of these two muscles,
6 ---a--.Control— -e— - Calcium Chloride—e— Calcium Propionate Fhese dlffere.nces can be considered
5.5 inconsequential.
5 : : : One concern was that elevation of

Figure 1. Warner-Bratzler shear force (WBS) values over time for longissimus muscle from
steers treated with calcium chloride or calcium propionate prior to slaughter.

to say with certainty that the extra cal- subsequently incorporated into the strip

1
15 20 25
Days of Aging

ciumwithin the muscle is actually within  loin muscle.

the muscle cell, rather than within the

extracellular space.

muscle calcium would support contrac-
tion of muscle during the rigor process,
thereby reducing tenderness. Table 1
shows that there were no differences in
sarcomere length among the treatments,
suggesting that this strategy to enhance
tenderness is not detrimental to muscle
shortening.

Conclusions

Shear force (tenderness) measure-

ments taken during the postmortem Taken together, the results from this
The second obvious trend is the aging of steaks from each of the threeresearch suggest that drenching with

numerically higher value (by about muscles are presented in Table 2. AgainNutroCAL™ tends to increase calcium
25%) for muscle calcium in the strip the animal-to-animal variation meantthat content in the strip loin, with a resulting
loins from cattle drenched with thetrends were not consistent enoughtaendency for enhanced tenderness,
NutroCAL™. There was large animal- be significant. Nevertheless, there is aespecially with aging. No trends were
to-animal variation in muscle calcium clear trend for strip steaks from animals observed for the muscles that were
levels, especially within the treated with NutroCAI to be more studied from the chuck and the round.
NutroCAL™-drenched animals. Itwould tender, particularly after aging. To bet- These data suggest subtle differences
be useful to understand the reason forter view this relationship, the data for in calcium localization and concentra-
this variation. It does appear there is strip steaks are plotted in Figure 1. Thistion may influence tenderness, and
something within NutroCAI™ that trend is consistent with the hypothesis drenching with NutroCAIM can influ-
seems to facilitate muscle calcium that elevated muscle calcium would ence these factors.
uptake, but it is difficult to determine increase proteolysis, which would occur
from these data if it is time sensitive, as during aging. Further evidence for this
was observed with serum calcium. Per-was obtained by correlating muscle cal-
haps the reason serum calcium levelscium content to response to aging (theCalkins, professor, Animal Science, Lincoln;
. Johnny Horton, technical services, Kemin
were lower for the NutroCAL" treat-  change in shear force from day 2 to daynqystries, Des Moines, lowa.
ment is because that calcium was beingl4) across all treatments combined. The

1Dana Hanson, graduate student; Chris
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Effect of Conjugated Linoleic Acid
on Insulin Sensitivity

Kim Hargrave Procedure insulin/g of body weight were injected
Jess Miner intraperitoneally and plasma glucose was

Twenty-seven high heat loss (MH) measured at 0, 30, 60, 90, and 120 min
. . . and 27 low heat loss (ML), 9-wk-old post-injection (day O of recovery). Three

The ability of insulin to control| 516 mice consumed a 7% soy oil con-days later, 18 ofthe mice were killed and
blood glucose is lost when mice ¢ giet (Control) or the control dietwith serum, epidymal fat pads and livers were
consume conjugated linoleic acid 104 CLA replacing soy oil (CLA) ad collected. Body composition was also
(CLA). libitum, or the control diet at~65% of ad determined by x-ray densitometry. Re-
libitum (Restricted) for 9 wk. The re- maining mice were then provided free
stricted intake treatment was used toaccess to the control diet and allowed 32
determine if reduced insulin sensitivity days of recovery. They then underwent
caused by CLA was due to loss of body another insulin tolerance test and were
fatness. The mice were then subjected tdilled three days later.
aninsulintolerance testwhereby 0.5 mU

o8

Summary

Mice were fed a mixture of conju-
gated linoleic acid isomers (CLA) for
nine weeks and then underwent an
insulin tolerance test. CLA was then
removed from the diet and a second
insulin tolerance test was con-
ducted following five weeks of recov-
ery. CLA consumption impaired glu-
cose response to insulin. When CLA
was removed from the diet, insulin
sensitivity of a low heat-loss genetic
mouse line returned to normal. How-
ever, mice of a high heat-loss line
remained insulin resistant for at 0
least 32 days. 1 4 7 10 13

Week of CLA supplementation

SEM = 0.15

Feed intake, g/day

Intr tion
oductio Figure 1. Effect of selection line and dietary treatment on feed intake. MH mice consumed more

] ) ) ) feed P < 0.01) throughout, regardless of treatment. Prior to wk 9, restricted mice
Conjugated linoleic acid (CLA) pro- consumed less feedP(< 0.01). Filled symbols indicate MH mice and open symbols
vides several health benefits in areas of indicate ML mice. Circles represent the control diet, squares represent the restricted
cancer. cardiovascular disease and body intake, and triangles represent the CLA diet. The arrow indicates when all mice were

. offered free access to the control diet.
composition. However, there may be an
adverse effect of CLA supplementation.
A Japanese laboratory has reported in- #
creased plasmainsulin concentration and
impaired glucose response to insulin in
CLA-fed mice. This development of in-
sulin resistance with CLA supplementa-
tion may overshadow its antiobesity
benefit. We hypothesized that if dietary
CLA does impair insulin action, this 20 1
detrimental effect will disappear when 15 N
CLA is removed from the diet. There- 0 1 2 3 4 5 6 7 8 9 10 11 12 13 14
fore the objective of our study was to

determine the effect of temporary CLA - 5 Effect of selection d dietary treatment on bodv weiaht. The onlv sianificant
; : ;- Figure 2. Effect of selection line and dietary treatment on body weight. The only significan
supp_lgmentatlon and re”?o""’." oninsulin effect through wk 9 was reducedR < 0.01) body weight in feed restricted mice. After
sensm\{ny._A _Second objective WaS.'[O wk 9, previously restricted mice outgained all others but mice previously fed CLA
determine if this CLA effect was consis- were heaviest at wk 14. Filled symbols indicate MH mice and open symbols indicate
tent between two selection lines of mice ML mice. Circles represent the control diet, squares represent the restricted intake,

. . . and triangles represent the CLA diet. The arrow indicates when all mice were offered
that differ in metabolic rate. free access to the control diet ad libitum.

SEM = 0.82
35 +

30

25 1

Body weight, g

Weeks of CLA supplementation
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Figure 3. Effect of selection line and dietary treatment on body fat, wk 9 (d O recovery).
“Means differ from control within selection line (P < 0.10). **Means differ from con-
trol within selection line (P < 0.05). Error bars represent SEM.
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Figure 4. Effect of selection line and dietary treatment on body fat, wk 14 (35 d recovery).
No effects of treatment or selection line were detected. Error bars represent SEM.
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Figure 6. Effect of selection line and dietary treatment on glucose response to insulin, wk 14
(32 days of recovery). Filled symbols indicate MH mice and open symbols indicate
ML mice. Circles represent the control diet, squares represent the restricted intake,
and triangles represent the CLA diet.

Results

Feed intake was greater in MH mice
than in ML mice P < 0.01; Figure 1).
Body weight was reduce® < 0.01) in
feed intake-restricted mice through wk
9. Following removal of CLA from the
diet, MH mice previously fed CLA were
the heaviest (Figure 2). There was a
reduction P < 0.05) of body fat in MH
mice fed CLA vs the MH controls at day
0 of recovery (Figure 3). There was also
atrend for areductiof< 0.10) of body
fat in MH mice with restricted intakes
and ML mice fed CLA vs their respec-
tive controls. Following 32 days of re-
covery there were no differences in body
fat between either selection line or any of
the dietary treatments (Figure 4).

Mice fed CLA experienced a lesser
drop in blood glucose when injected
withinsulin, indicating insulin resistance
relative to mice not fed CLA (Figure 5).
At 11 days after termination of CLA
feeding (recovery) the ML mice exhib-
ited insulin sensitivities not different than
controls while MH mice remained insu-
linresistant (data not shown). At 32 days
after termination of CLA feeding the
ML mice exhibited normal insulin sensi-
tivity but the MH mice remained insulin
resistant (Figure 6). Therefore, the ef-
fect of CLA on insulin sensitivity does
not appear to depend on body fatness.

In conclusion, CLA supplementation
did cause insulin resistance. The im-
paired insulin sensitivity effect of CLA
may limit its role in treatment of human
obesity or as a livestock feed additive. It
is not known which isomer(s) of CLA
are responsible for the insulin resistance.
However, the sensitivity to CLA seemed
to be greater in the MH mice regarding
both insulin sensitivity and a loss of
body fatness. Because it is known that
the C18:2 d10,12 CLA isomer causes
the change in body fatness, we can spec-
ulate that it may be this isomer that
reduces insulin sensitivity 2002
Nebraska Beef Reporpp. 92-93).
Ruminant products do not contain a
relevant amount of C18:2 d10,12 CLA
and therefore would not be expected to
impact either obesity or insulin sensi-
tivity by a CLA-dependent mechanism.

1Kim Hargrave, graduate student; Jess Miner,
assistant professor, Animal Science, Lincoln.
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Influence on Body Fat of Linoleic Acid Isomers

Kim Hargrave 9/11), while commercially synthesized  Control purified diet with 7%
Kristin Nollette CLA products usually contain relatively soy oil
Merlyn Nielsen equal amounts of C18:210,12 (CLA Pair-Fed control diet at intake of
Jess Minet 10/12) and CLA 9/11 as well as smaller CLA Mix
guantities of other isomers. The diverse CLAMix 2% CLA Mix and 5%
benefits of CLA may depend on differ- soy oil

A conjugated isomer of linoleic

) ) o 0 o
acid, C18:2A10,12, caused body ent isomers. Therefore c;]grhflrst objec- CLA9/11 0.82% CLA 53/11 ISO'|
fat depletion when fed to mice. The tive was to (_jetermlne which isomer(s) mer and 6.18% soy oi
L ' are responsible for the loss of body fat CLA 10/12 0.88% CLA 10/12 iso-

effectwas greaterinmicefedessen- .~ ~ . .
in mice. mer and 6.12% soy oil

tial fatty acid (linoleic/linolenic)

deficient diets. Arachidonic acid (C2045,8,11,14)

is synthesized in animals from dietary
linoleic acid. Similarly, CLA 10/12 can
Summary be metabolized to C20:4\5,8,12,14.
This product of CLA metabolism coul
In two studies mice were fed diets antagonize the normal production of
containing either a mixture of, or prostaglandins from arachidonic acid
individual conjugated linoleic acid and therefore, mice fed a diet deficient
(CLA) isomers in the presence or in linoleic acid, and thus arachidonic
absence of essential fatty acids. Miceacid, may be especially sensitive to the  Eighty newly weaned male mice were
fed the C18:2A10,12 CLA isomer antiobesity effect of dietary CLA. Our fed either a control diet (7% soy oil) or
lost as much body fat as those fed asecond objective was to compare thean essential fatty acid deficient
mixture of isomers. This effect was noteffect of CLA in dietary essential fatty (EFAD) diet (7% coconut oil) for 6

Feed intake and body weight were
measured daily. After five days the mice
were killed and retroperitoneal (RP) fat

pads were removed and weighed. Body
d :
fatwas determined on carcasses by ether
extraction.

Experiment 2

caused by the C18:2A9,11 isomer acid-adequate and -deficient diets. weeks. Henceforth, half of each group
(predominant in beef) or by restricted of mice was supplemented with 0.5%
feed intake. The loss was much greater Procedure CLA, replacing either soy or coconut
in mice consuming an essential fatty oil, for two weeks. Then the mice were
acid deficient diet versus a control Experiment 1 killed. RP fat pads, epidymal fat pads,

diet. This supports our hypothesis
that for CLA to deplete body fat, it
must first be metabolized in a manner
similar to linoleic acid. Furthermore,
we suggest that the loss of body fat
may be mediated by metabolism of
CLA to an isomer of arachidonic acid.

and livers were removed and weighed.
Carcass fat was determined by ether
extraction.

Seventy-two mixed sex mice were
allotted to one of five rations (each 7%
fat) for five days:

6 -
) Control
Introduction 2 5 CLA9/11
g
Conjugated Ilnolglc aqd (QLA) is a g 4 CLA 10/12
group of isomers of linoleic acid (C18:2 3 CLA Mix
A9,12), some of Wh!Ch are produced @ 3 Pair-Fed
naturally and deposited in the fat of * *
ruminant animals. CLA consumption 2 : : : : : .
has health benefits regarding cancer, 0 1 2 3 4 5
cardiovascular disease and body com- Days of CLA Supplementation

pOS'“Q”- The prgdomlnant natura”y Figure 1. Effect of CLA Mix or individual isomers on feed intake (Experiment 1). *CLA 10/12,
occurring isomer is C1829,11 (CLA CLA Mix, and Pair-Fed differ from Control ( P < 0.001).
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35

Experiment 2
> Supplementation of CLA reduced
£ 34 CLA 9/11 (P < 0.05) both feed intake and body
T weight in the final two weeks of the
; study. CLA reducedR < 0.001) RP

8 33 Control (49%) and epidymal (19%) fat pad
CLA 10/12 weights when added to the control diet.

SE =09 CLA Mix Furthermore, CLA reduced total body

32 : : : : Pair-Fed fat by 27% (Figure 4). The EFAD diet
1 2 3 4 5 alone had no effect on feed intake, body

Days of CLA Supplelmentation weight, or body fat. However, when

Figure 2. Effect of CLA Mix or individual isomers on BW (Experiment 1). No effect on QLA was fe,d to ,mlce deficient in essen-
BW was detected. tial fatty acids, its effects were greatly

amplified P <0.0001); a 73% reduction
20 inRP,57% in epidymal, and 66% in total
body fat (Figure 4).
abc In conclusion, CLA 10/12 is respon-
T be sible for the loss of body fat observed
L .‘E. when mice are fed a mixture of CLA
T isomers. This loss of body fat may be
10 mediated through metabolism of CLA
toanisomer of arachidonic acid. Arachi-
donic acid is a precursor to the series
2 prostaglandins, which have a multi-
tude of actions in the body. Therefore,
inhibition of the conversion of arachi-
donic acid to prostaglandin, or the pro-
duction of prostaglandin-like mole-
cules from CLA could explain the varied
benefits of CLA. Essential fatty acids
25 (linoleic and linolenic) partially protect
against the full effect of CLA, possibly

F»

15

HA 8

FH

Body Fat, %

Pair-Fed
CLA 10/12

Control
CLA Mix
CLA 9/11

0 1
Dietary Treatment

Figure 3. Effect of CLA Mix or individual isomers on body fat (Experiment 1). @8°Means
with different superscripts differ (P < 0.05).

a
a
20 I I via competition foracommon metabolic
b path.
5 - Although ruminant-derived food
L‘FE‘" 159 i products contain mainly the CLA 9/11
2 isomer, which does not appear to have
@ 104 ¢ any antiobesity effect, it is known that
T the CLA in beef and milk provides other
5] 5 health benefits such as mitigation of
£ . < | «3 several cancers. CLA 9/11 can be
0 O O w | w4+ . metabolized similarly to CLA 10/12,
Dietary Treatment forming a C20:4A5,8,11,13 isomer of

arachidonic acid. Therefore the health
benefits of CLA, other than loss of
body fat, may also be acting through
this pathway.

Figure 4. Effect of essential fatty acid deficiency (EFAD) and CLA supplementation on body
fat (Experiment 2). @Means with different superscripts differ (P < 0.0001).

Results day 2 (Figure 1). However body weight
. was not fslffected by diet in this short IKim Hargrave, graduate student; Kristin
Experiment 1 period (Figure 2). After 5 days of CLA nollette, undergraduate student; Merlyn Nielsen,
. supplementation there was a 20% lossprofessor, Animal Science, Lincoln; Jess
Feed intake was reducd@h(0.00l) f body fat i ice fed the Miner, assistant professor, Animal Science,
L ; (P < 0.05) of body fat in mice fed the
in mice fed CLA Mix and CLA 10/12 as . . Lincoln.
) . , CLA Mix and CLA 10/12 isomer com-
well as the Pair-Fed mice, starting on . .
pared to Control mice (Figure 3).
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Evaluation of Calcium Propionate as a Nutrient
to Prevent Dark Cutting Beef

Juan Garza normal pH for beef. Muscle pH does cose-6-phosphate levels were determined
Dana Hanson not decline in meat from stressed ani- using an amyloglucosidase assay, and
Kevin Kirchofer mals because of low glycogen levels, lactate levels were determined using a
Chris Calkins causing a dark color and a high pH. lactate dehydrogenase assay.
Johnny Horton? When NutroCAL™ was fed to dairy Glucose was determined using the

cattle, serum insulin and blood glu- Sigma Glucose Trinder Kit and insulin
cose levels increased. Both of thesewas determined using the DSL-1600
Dietary feeding of calcium pro{  conditions are favorable for muscle Insulin Radio-immunoassay Kit.
pionate (NutroCA[) as a nutri- glycogenesis and may increase the After biopsies and blood were
tional supplementwas unsuccessful concentration of glycogen inside the obtained on day 0, the animals were
in the prevention of dark cutting muscle. Our study was conducted to artificially stressed by subcutaneous

beef. evaluate feeding of calcium propionate injection of 6 mg of epinephrine per
(NutroCAL™) to prevent the dark cut- 100 Ib of live weight. The dose was
ting condition in beef. equally divided in two parts and applied
Summary five hours apart. After the last injec-

Procedure tion, 1.0 Ib of NutroCAMM (calcium
The objective of the study was to propionate) was placed into the rumen
evaluate the ability of calcium propi- Fistulated, Angus crossbred steersthrough the fistula in an effort to pro-

onate to prevent the dark cutting con- (h=14) were randomly assigned to onevide calcium propionate to the animal
dition in beef. Angus crossbred steersof two treatments, the control or 0.25 Ib immediately after stress. Biopsies
(n=14) were assigned to two treat- of NutroCAL™ (calcium propionate) were conducted after training by a
ments: control and 0.25 Ib of calcium mixed with a diet that consisted of dry veterinarian and under the approval of
propionate (NutroCAIM per day for rolled corn, wet corn gluten, alfalfa and the Institute Animal Care and Use
14 days prior to (and 12 days after) limestone (77.5% DM, 13.3% CP). Committee.

the application of artificial stress with Steers were fed 80% afd libitum to

epinephrine at day 0. Biopsies of the ensure complete intake of the Results

longissimus muscle and blood samplesNutroCAL™. The steers were under

were obtained at days —2, 0, 1, 3, 6 andthis treatment 14 days prior to the first  Day —2 biopsies were taken to indi-
9. Calcium propionate had no effect biopsy and during the 12 days that cate initial muscle glycogen levels.
on muscle glycogen content, extent ofbiopsies were performed. The animals Unfortunately, the sampling methods
glycogen depletion, or glycogen were keptin individual pens with water were not performed consistently, result-

repletion rates. ad libitum ing in excessive blood and fatty tissue in
Biopsies were performed along the the samples. As a result, the glycogen
Introduction longissimusnuscle using a biopsy needle levels were exceptionally low and were

on days -2, 0, 1, 3, 6 and 9; with day 0 not credible. These results were exclud-
Dark cutting beef is caused by total being the day of stress. The skin in theed from the analysis. Subsequent sam-
or partial depletion of muscle glycogen incision area was anesthetized with apling periods yielded biopsies of
prior to slaughter. The depletion prima- subcutaneous injection of lidocaine. much higher quality; essentially all
rily occurs when the animal suffers stress. Following surgery, incisions were treated muscle with little, if any, fatty tissue and
Dark cutting beef has an undesirable with penicillin to minimize the risk of (or) excess blood.
color to consumers, a different flavor infection and one or two sutures were  Figure 1 presents the estimated
profile and a shorter shelf life (more made. Blood samples for insulin and amount of glycogen in muscle during
rapid microbial spoilage). These char- glucose measurements were obtainedhe course of the study. No significant
acteristics decrease the value of thefrom the jugular vein immediately prior differences were found in muscle glyco-
beef, causing an economic loss for theto biopsy. During the course of the study, gen content between the control and
producer. Inthe carcass of an unstressedix sites (3/side) along tHengissimus the NutroCAL™-fed steers at any sam-
animal, muscle glycogen will be con- muscle in the region of the loin were pling period, indicating a failure of cal-
verted to lactic acid, and cause a musclerandomized for day of sampling. cium propionate to enhance muscle
pH decline from 7.0 to about 5.6 —the ~ Muscle glycogen, glucose, and glu- glycogen content, minimize glycogen
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Estimated Glycogen in the Muscle although they were slightly lower than

80 expected. This could be related to pre-
£ ) | . be .
5 703 3 vious stress of the animal in the holding
5 60!“ pens or to the stress generated by the
é% 50 N / initial biopsy procedure on day —2.
ET ol -~ # - Control Reports in the literature indicate stress
S5 20 ®— Treatment  created during the biopsy procedure is
g = 20 fairly low. The fact that the animals did
ol 10 replenish muscle glycogen stores during
o the biopsy sequence is evidence that

minimal stress was experienced.
Previous research indicated glyco-
gen values above 60-65 mmole/kg were
Figure 1. Estimated glycogen levels in the muscle pre and post stress. The first injection of neededto preventdark cutting. The reple-
epinephrine for artificial stress was applied after the day 0 biopsies were obtained. tion rates for redeposition of muscle
glycogen were not different (Figure 1)
between the two treatments (P > 0.05).
Blood Glucose Levels These data suggest that to avoid being

0 1 2 3 4 5 6 7 8 9
Days

900 considered a dark cutter, animals require
800 8 days or more to replace sufficient
= 700 AP — muscle glycogen lost as a consequence
> 600 ) of significant stress. Unfortunately, the
Tg' 500 - - # - Control extent of glycogen depletion caused by
g 400 —®—Treatment common stresses, rather than injection
& 300 of epinephrine, are not well character-
200 ized, so it is impossible to know how
100 much recovery time is needed.
S — > 3 2 5 6 7 8 o9 Similar patterns of blood glucose

changes were observed for the two

treatments (Figure 2). There was a
Figure 2. Glucose levels in the blood pre and post stress. The first injection of epinephrine for gradual decline up to three days follow-
artificial stress was applied after the day 0 biopsies were obtained. ing stress, followed by a leveling off

period. Feed intake (which was not

Days

Blood Insulin Levels monitored) would likely have followed
1.20 the same pattern.
1,000‘. A Insulin levels fluctuate hourly within
/ the blood. It is not clear if the higher
£ 0.80+A- level of insulin noted in the control cattle
Ej / \‘ \ et 1 .. + - Control on day 0 is a consequence of sampling
c 060 EEREE e w_Treatment  timeoratrue treatmenteffect (Figure 3).
2 0.40 The fluctuations of insulin levels are
- comparable in magnitude to the normal
0.20 changes in cattle under normal condi-
tions. The increase in blood insulin that
00— 7 & & - s o occurred after the 1.0 Ib of NutroCAL

was placed directly into the rumen

through the fistula was apparently not

big enough to produce a change in the

muscle glycogen or blood glucose levels

and it may be due to other factors like

loss as a consequence of stress, and/or The readings on day O were taken feeding time.

hasten the repletion of glycogen stores inprior to the application of epinephrine

muscle. The figure also shows that theand so indicate baseline levels of mus-

use of epinephrine to produce artificial cle glycogen. These values are in line  Juan Garza, Dana Hanson, and Kevin

stressin steers was an appropriate methowith a muscle glycogen survey con- Kirchofer, graduate students; Chris Calkins,
. professor, Animal Science, Lincoln. Johnny

because the glycogen levels decreaseducted by our laboratory the previous ygrion. technical services, Kemin Industries,

significantly in all 14 animals. year Q001 Beef Reporfp. 109-110), Des Moines, lowa.

Days

Figure 3. Insulin levels in the blood pre and post stress. The first injection of epinephrine
for artificial stress was applied after the day O biopsies were obtained.
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