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SUMMARY

Onehunded andforty four
crossbred yearling steers (8091bs)
were used to evaluae the effects of
liquid organic trace minerals on
performance and carcass
characteristics of feedlot steers. Cattle
were stratified by weight and assigned
within weight stratification groupto
two treatments. Treatments were: 1)
inorganic trace mineral control (CON)
providing 100, 40, and 15 mg of
elemental zinc, manganese, and
coppe pe kg diet dry matter from
zinc sulfate, manganese sulfate, and
coppe sulfate, respectively and . 2)
organic trace mineral (L1Q) tha
provided 40, 20, and 10 mg of
elementa zinc, manganese, and
coppe per kg of diet dry matter from
ZinMet brand zinc methionine,
ManMet brand manganese
methionine, and CuBet brand coppe
betaing respectively. Steerswere
harvested after d 1390f the
experiment. Live weight (LW) was
not effected (P > 0.25) by treatment.
Finished weight was similar (P > 0.25)
between CON and LIQ treatments
(1282and 1273Ib, respectively).
Averagedaly gan (ADG) differences
assodated with treatment were not
significant (P > 0.25). ADG fromday
1 throughharvest were 3.73 and 3.64
Ib per head per day for the CON and
L1Q treatments, respectively.
Treatment was not asignificant (P >
0.25) source of variationfor dry
matter intake (DMI). Treatment had
no effect (P > 0.20) onfeed to gain or
gain to feed ratio. Carcass
characteristics were smilar across
treatments. Inthecurrent study, cattle

fed lower concentrationsof organic
trace minerals achieved similar
performance as cattle fed inorganic
trace mineras at traditiond dietary
concentrations Feeding lower
congentration of trace minerals may
result in less excretion of excess
minerasinto the environment.
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INTRODUCTION

Current coppe, manganese, and
zinc requirements listed by the
Nationd Research Coundl for
finishing steers are 10, 20,and 30
mg/kg of diet dry matter, respectively
(NRC, 1996) A 2000survey of
conailting nutritionists reveal ed that
the most common coppe, manganese,
and zinc conaentrationsin finishing
diets were 20, 50, and 40 mg/kg,
respectively (Galyean and Gleghom,
2002) Thissame survey listed
maximum congentrationsin finishing
diets as 20, 80, and 150mg/kg coppe,
manganese, and zinc, respectively. In
addition, mog of the Galyean and
Gleghom (2002)survey respondants
did notrecommend the use of organic
sources of coppe, manganese, or zinc.

The objectives of this research
were to study the effects of providing
yearling steers with organic coppe,
manganese, and zinc at lower
concentrationsfor each element than
what are typically recommended by
conalting nutritionists when
inorganic trace minerals are used.

MATERIALS AND METHODS

Onehunded and eighty nine
crossbred yearling steers, average pay
weight of 8091b, arrived at Colorado
Beef in Lamar, Coloradoon
November 29, 2005 Steers were
immediately trailed to the processing
barn at Colorado Beef, individudly
identified with uniqudy numbered ear
tags andindividudly weighed. Steers
had ad libitum access to long-stemmed

grass hay and water overnight The
following morning steers were trailed
to the Southeast Colorado Research
Center (SECRC) for additiond
processing, randonization to
treatment, and sorting. Processing
procedures induded administration of
a Component TE-Simplant®,
vaccinaion with Bovishield 42,
treating for internd and externd
parasites with ProMectin B pour-on,
and application of avisud ear tag.

Steers were ranked by weight and
individuds tha were beyondplusor
minustwo standard deviationsfrom
the mean weightwere eliminaed from
further consderationfor the study.
Remaining 168 steers were assighed a
randomnumber from 1 to 1000udng
therandomnumber fundionin
Microsoft Excel 2000, Twenty four
steers with thelowest random
numbers were eliminaed fromthe
study redudng the nunber of
remaining steersto 144 Thel44
eligible steers were ranked by weight
For each successive set of two steers,
theindividud with thelowest random
nunmber was assignal to the control
treatment (CON) andthe steer with
thehighest randomnunbe was
assigne to theliquid organic trace
mineral treatment (L1Q). This process
was repeated for each successive
group of two steersuntil al steers
were assigne to treatment.

Two specific treatments were
usd in this study. The CON
treatment provided 100, 40, and 15 mg
of elemental zinc, manganese, and
coppe pe kg diet dry matter from
zinc sulfate, manganese sulfate, and
coppe sulfate, respectively. TheLIQ
treatment provided 40, 20, and 10 mg
of elemental zinc, manganese, and
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coppe per kg of diet dry matter from
ZinMet brand zinc methioning,
ManMet brand manganese
methionine, and CuBet brand coppe
betaine respectively.

All dietstha were used for the
trial areshown in Table 1. All diets
were typically fed twice daly and
were manufactured immediately prior
to feeding utilizing the stationary
mixer inthemill at the SECRC. Tap
water was addel to control dietsto
equdize dry matter content between
treatments. Finishing diets were
formulated, on a dry matter basis, to
provide 135% crudeprotein, 4%
crudeprotein equivalent from non
protein nitrogen, 6% neutral detergent
fiber fromtheforagefraction of the
diet, 0.7% calcium, 0.7% patassium,
0.25% magnesium, 0.25% salt, 1.5
ppmioding 0.2 ppmselenium, 1650
IU pe Ibvitamin A, 1651U pe |b
vitamin E, 30 g per ton Rumensn, and
109 pe ton Tylan. Thetrace minera
supplements used for thediets are
shown in Table 2.

Net energy requirements for
maintenance (NEm) and gain (NEg)
for each pen of steersandfor the
overall average steer were calculated
usng equaionsfor medium framed
steer calves published by NRC (1984)
Theaverage NEm and NEg content
derived fromthe diet was calculated
from overall average peformance and
average requirements for NEm and
NEg usng equaionspublished by
Owenset a. (1989. TheNEm and
NEg contents derived fromthe diet for
each individud pen was aso
caculated. Overall averageME
derived fromthediet and ME derived
fromthediet for each pen were
calculated from NEm and NEg values
usng ne energy equaions(NRC,
1984) Energy recovery for each pen,
expressed as a percentage of the
averageoveral calculated diet ME
concentration, was computed by
dividing pen ME by average ME and
multiplying theresult by 100

Steers were harvested at the Swift
Plant at Dumas Texas after 139days
ontrial. Approximately 25% of the
daily feed allowance was added to the
pm feeding ontheday before harvest

allowing steers to consume some feed
themorning of harvest. Routine
carcass data were collected by the
Cattlemen(3 Carcass Data Collection
Service®. Duringthe afternoonof
havest, steer harvest order was
recorded and individud steer ear tag
numbers were matched with carcass
identification nunmbers. Liver abscess
daawere aso recorded ontheday of
harvest. Indvidud carcass daawere
collected by experienced personné
after the carcasses chilled
approximately 36 hr. Fat depth was
measured and preliminary yield grades
were assigned. Pigmentation
impressionsof each ribeye were
recorded for later measurement with a
planimeter. Kidney, heart, and pdvic
(KPH) fat were estimated. Carcass
marbling and maturity were recorded
as called by the USDA grading
service.

Cumulative feedyard performance
and carcass data were evaluaed usng
mixed modd procedures appropriate
for arandonized block design (Littell
et a., 1998and SAS, 2001) Pens
were consdered as experimental units
for al dataevaluaed. All variablesin
themodds were consdered as class
variables. USDA quality grade
USDA vyield grade liver abscess, and
dak cutter datawere evaluaed as
categorical daausngthe GLIMMIX
macro of PROC MIXED and as
described by Littell et a. (2000.

RESULTS AND DISCUSSION

Feedlot paformance daa are
summarized in Table 3. Average
starting weightwas 763and 7661b for
the CON and LIQ treatments,
respectively. Live weightwas not
affected by treatment (P > 0.47).
Finished weight was similar (P > 0.44)
for the CON and LIQ treatments
(1282and 1273 respectively).
Differencesin averagedaily gan
assodated with treatment (P > 0.45)
were notsignificant. Averagedaly
gainsfromday 1 throughhavest were
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3.73and 3.64 b per head per day for
the CON and LIQ treatments,
respectively. Treatment (P> 0.42)
was not a significant source of
variation for dry matter intake.
Treatment had no effect on feed to
gan (P>0.94) organtofeed (P>
0.73)ratio. Metabolizable energy
recovered fromthe diets, expressed as
a percentage of tha recovered by the
average steer in thetrial, was not
affected (P > 0.80) by treatment and
averaged 10008 and 99.88%for the
CON and L1Q treatments,
respectively.

There were nodifferences for any
of the carcasstraits examined in this
study (Table 4). Carcass weight,
dressing percentage, yield grade, and
qudity gradewas similar for both
CON and L1Q treatments. Liver
abscess rate was not different for the
CON and L1Q treatments.

IMPLICATIONS

It has been demondrated tha zinc
(Rojas et d., 1995)and coppe
(Nockels et d., 1993)from organic
sources are more available to cattle
than zinc or coppe from inorganic
sources. Althoughthere was no
comparison with lower amourts of
inorganic trace minerals, data from
this study demongrate tha feedyard
performance and carcass merit
observed for steersfed lower
coneentrationsof organic trace
minerals were similar to tha observed
for steersfed highe concentrationsof
inorganic trace minerals. These
results may have important
environmental implications Feeding
lower concentrationsof trace minerals
may result in less excretion of excess
minerals into the environment without
compromising performance.
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Table 1. As-fed ingredient compostion of the diets used for GAP0508

Diet
Starter Step-one Step-two Finish

Item?® Control Liqud Control Liqud  Control Liquid  Control Liquid
Flaked comn 24324 23482 37930 37885 53626 53668 63697 63753
Alfdfahay 11779 11779 11779 11779 11779 11779

Corn silage 56820 56814 42768 42763 25560 25556 25332 25330
CccDS’ 3.115 3.115 3.443 3442 3.858 3.858 3.844 3.843
Yellow grease 0.617 0.617 2076 2076 2412 2412
Soybean mea® 2.168 3.819 1.110 2.049 0.940 0.805 1744
Liquid TM 0475 0.525 0.588 0.586
TM pre-mix 0.828 0.915 1.008 1.023

Water 0.450 0.498 0.558 0.555
Supplement 0516 0516 0.940 0.940 1535 1535 2.332 2332

®Percentage of as-fed.

*Condensed com distiller® solubles.
°52% crudeprotein, dry matter basis.



Table 2. As-fed ingredient compostionfor thetrace mineral supplements used for GAP0508

Ingredient Control Liquid
Soybean meal” 9434086

Water 89.69982
Minera Oil 2.00039

Zincsulfate, 355% Zinc 1.88899

Zinc methionine, 10%Zinc 4.65894
Coppe sulfate, 25.4% Coppe 0.39480

Coppe betaine, 5.8% Coppe 2.00816
Manganese sulfate, 32.5% Manganese 0.82478

Manganese methionine, 8.7% Manganese 267755
EDDI, 795% lodine 0.01270 0.02198
Sodium selenite, 6% Selenium 0.02248 0.03882
Cobdt sulfate, 33% Cobdt 0.00293 0.00529
Vitamin A & D premix, 454M 1U/Ib 0.02443 0.04235
Vitamin E premix, 22,7001U/lb 0.48764 0.84708
®Percentage of as-fed.

®52% crudeprotein, dry matter basis.

Table 3. Effect of trace minera treatment on feedlot performance

Treatment

Item Control Liquid SEM P Value
Initial weight 763 766

Finished weight 1282 1273 6.221b 04794
Averagedaly gan 3.73 3.64 0.121b 04578
Averagedaly dry matter intake 2066 2023 0.371b 0.4279
Feed to ganratio 5.72 5.73 0.18 09411
Gain to feed ratio 0.1822 0.1806 0.0052 0.7342
Metabolizable energy recovery 10008 99.88 .0156 0.8804

Table 4. Effect of trace mineral treatment on carcass characteristics.

Treatment

Item Control Liquid SEM Prob.> F
Hot carcass weight, Ib 815 809 8.98 0.6467
Dressing percent 6353 6356 017 0.9073
Fat depth, inches 057 0.60 0.02 0.3052
Ribeye area, sq. in. 1339 1340 0.19 0.9666
KPH, % 1.96 193 0.02 0.2910
Yield grade, units 3.13 3.18 0.09 0.7151
USDA Y G distribution

YGlandYG2 3857 3571 0.7454

YG3 4852 5147 0.7296

YG4 1286 1286 1.0000
Marbling score, units 4.07 4.09 0.13 0.9200
USDA QG distribution

Choice and Prime 4847 5296 0.6191

Select 5153 4704 06184
Liver abscessrate 1116 1244 0.7442

Marbling score units: Small °° = 4.00, Modest ° = 5.00



