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Effect of Trace Mineral Supplementation at NRC or Industry Concentrations with or Without
Growth Implants on Feedlot Performance

Trace minerals are essential for skeletal growth and muscle accretion. Over the last several years,
the beef industry has been genetically selecting for maximum growth (through the use of growth
EPDs). As a result, the type of cattle being fed today have more growth potential than cattle fed
years ago which might increase trace mineral requirements. However, trace mineral feeding
recommendations for cattle have changed little in the past 40 years when comparing suggested
requirements from the 1976 vs. the 2016 Beef Cattle NRC.'? Current 2016 NRC recommendations
for trace minerals will prevent deficiency, but may not optimize performance. A 2015 survey of
consulting feedlot nutritionists found that trace minerals are often fed at concentrations 25-300%
greater than NRC recommendations (Table 1).2 In the survey, the majority of the consulting
nutritionists considered only the partial value of the trace mineral concentrations in the basal diet or
did not consider trace minerals in the basal diet when formulating diets for feedlot cattle. Thus, the
recommended trace mineral concentrations in this survey were expressed as the concentration of
added minerals rather than the concentration of total trace minerals provided in the diet.

Table 1. Trace mineral recommendations (ppm) in finishing cattle diets reported by NRC
and consulting feedlot nutritionists.

Trace mineral, ppm NRC? Survey Mean® Survey Mode®
Copper 10 17 20

Zinc 30 87.3 100
Manganese 20 47.9 50
Selenium 0.10 0.24 0.30
Cobalt 0.15 0.82 0.20
lodine 0.50 0.73 0.50

aRecommendations from 2016 Beef NRC expressed as concentration of total minerals.
bRecommendations from survey expressed as concentration of added minerals.

Growth promoting Implants are routinely used in the finishing phase of beef production to improve
animal performance and feed efficiency. Data collected during the USDA’s National Animal Health
Monitoring System’s Feedlot 2011 study showed that about 94% of heifers and steers were
implanted at least once in the feedyard.* Research has shown that implanting in the feedlot on
average increases average daily gain (ADG) by 16 to 20% and improves feed conversion by 6 to
14% compared with non-implanted controls with the greatest improvements in performance seen
with combination implants.>6

Due to these changes in cattle growth potential, lowa State University research evaluated the effects
of trace mineral supplementation on the growth and carcass characteristics of feedlot cattle
receiving or not receiving implants.” This trial used 72 Angus-cross steers (initial weight = 854 Ib)
blocked by body weight (12 pens with 6 steers per pen) fed 124 days. Steers were either not
implanted or were implanted with Component® TE-IS (contains 16 mg of estradiol, 80 mg of
trenbolone acetate and 29 mg of tylosin tartrate; Elanco Animal Health) on day 0 and reimplanted on
day 56 with Component® TE-200 (contains 20 mg of estradiol, 200 mg of trenbolone acetate and 29
mg of tylosin tartrate; Elanco Animal Health). Within implant treatments, the steers were assigned to
one of three trace mineral treatments: 1) No supplemental trace minerals (Control), 2) NRC
recommendations, or 3) Feedlot consultant recommendations (used most frequently reported
concentration from survey, mode, expressed as concentration of total minerals). All supplemental
trace minerals were provided from inorganic sources.



The effects of growth implants and trace mineral supplementation on feedlot performance and
carcass characteristics are shown in Tables 2 and 3, respectively. There were no implant x trace
mineral supplementation interactions for any of the feedlot performance measures or hot carcass
weight. However, there were implant x trace mineral supplementation interactions for ribeye area (P
=0.02) and yield grade (P = 0.01). Since, these interactions did not affect the overall results, |
chose to show only the main effect means for the implant and trace mineral treatments in these
tables.

As was expected, the use of growth implants increased (P < 0.001) final body weight (BW), ADG,
dry matter intake (DMI), and hot carcass weight by 10.4, 35.6, 11.9, and 11.8%, respectively. In
addition, feed efficiency was improved (P < 0.001) by 18.0%.

Table 2. Effect of growth implant on performance and carcass characteristics of feedlot steers.

Item No Implant Implant P-value

Feedlot Performance
Initial BW, Ib 854 856 0.70
Final BW, Ib 1230 1359 0.001
ADG, Ib 2.98 4.04 0.001
DM, Ib/day 20.84 23.33 0.001
Feed/Gain 7.13 5.85 0.001

Carcass Traits
Hot Carcass Weight, Ib 789 882 <0.001
Dressing percent 64.4 64.9 0.35
Fat thickness, in. 0.59 0.54 0.18
Rib-eye area, sq. in. 12.4 13.60 <0.001
Yield Grade 3.51 3.30 0.12
Marbling Score? 523 503 0.53

aMarbling scores: slight: 300, small: 400, modest: 500, moderate: 600.

DMI was approximately 7 to 8% greater for steers fed supplemental trace minerals (P = 0.004;
21.02, 22.46, and 22.78 Ib/day, for controls, NRC, and survey treatments, respectively). As a result,
ADG tended (P = 0.07) to be approximately 6 to 9% greater for steers fed supplemental trace
minerals. In addition, hot carcass weight was greater (P = 0.03) with trace mineral supplementation
where steers fed the survey recommendations yielded heavier carcasses than control steers (822,
830, and 855 Ib for controls, NRC, and survey treatments, respectively).

Table 3. Effect of trace mineral supplementation on performance and carcass characteristics of feedlot

steers.

Item Control NRC Survey P-value

Feedlot Performance
Initial BW, Ib 857 856 853 0.84
Final BW, Ib 1287 1289 1309 0.56
ADG, Ib 3.34 3.55 3.65 0.07
DMI, Ib/day 21.02 22.46 22.78 0.004
Feed/Gain 6.58 6.55 6.34 0.62

Carcass Traits
HCW, Ib 822 830 855 0.03
Dressing percent 64.0 64.7 65.4 0.14
Fat thickness, in. 0.53 0.55 0.63 0.14
Rib-eye area, sq. in. 13.15 12.90 12.90 0.57
Yield Grade 3.22 3.34 3.67 0.02
Marbling Score? 490 532 517 0.56

a8Marbling scores: slight: 300, small: 400, modest: 500, moderate: 600.

In conclusion, these researchers concluded that growth implants remain a good return on
investment and that a growth response due to trace minerals was observed regardless of implant
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administration. Furthermore, the results suggest that current NRC trace mineral recommendations
may not be adequate to optimize the performance of feedlot cattle.
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