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Abstract:
Experiment 1 evaluated the effects of supplementary mineral form on performance and hepatic trace
mineral status in beef heifers consuming antagonists. Experiment 2 provided additional information on
the effects of supplementary mineral form on performance and hepatic trace mineral status in beef
heifers consuming antagonists and reared in drylot conditions. In each experiment, thirty yearling,
Angus x Hereford heifers were randomly assigned to 1 of 5 treatments that were 1) basal supplement
with no additional Cu or Zn (CON), 2) 25 ppm Cu and 50 ppm Zn as 50% organic complex, 50%
sulfate form (2-Way), 3) same levels of Cu and Zn but as 50% organic complex, 25% sulfate and 25%
oxide (3-Way), 4) same levels of Cu and Zn all in sulfate form (LoSulf), or 5) 50 ppm Cu and 100 ppm
Zn in sulfate form (HiSulf). All heifers were individually fed daily the Cu antagonists Mo (10 ppm), S
(3,000 ppm) and Fe (500 ppm). In Experiments 1 and 2, CON heifers had less (P < .05) hepatic Cu
when compared to supplemented heifers from d 25 through d 100. In Experiment 1, HiSulf heifers had
greater (P < .05) hepatic Cu from d 50 through d 100 when compared to 2-Way, 3-Way and LoSulf
heifers. By d 100, hepatic accumulation of Mo was similar (P > .10) for CON and HiSulf heifers. In
both Experiments, 3-Way heifers had accumulated less (P < .05) hepatic Mo than all other treatments
by d 100. In Experiment 2, Mo accumulation was greater (P < .05) over time for CON heifers than for
supplemented heifers. In Experiment 3, sixty Angus x Hereford heifers were used to evaluate the
effects of supplementary mineral form on performance and hepatic trace mineral status in beef heifers
previously consuming antagonists. For 77 d heifers were individually fed on an alternate day basis
treatment supplements that were 1) CON 2) 2-Way, or 3) AllSulf (same as LoSulf in Experiments 1
and 2). From d 50 through d 75, heifers consuming the CON treatment accumulated less (P < .05)
hepatic Cu than supplemented heifers.

At d 75, 2-Way heifers had less (P < .05) hepatic Mo than CON heifers and tended (P = .08) to have
less hepatic Mo than AllSulf heifers. The data from Experiments 1 and 2 suggest forms of
supplementary trace minerals interact differently in the presence of dietary antagonists and it appears a
combination of inorganic and organic Cu and Zn including complex, sulfate and oxide forms may be
used strategically to limit hepatic accumulation of Mo while conserving hepatic Cu. Results from
Experiment 3 suggest supplementing trace minerals to incoming feedlot cattle previously consuming
dietary mineral antagonists replenishes lost mineral stores more effectively than no supplementation. A
combination of complex and sulfate Cu and Zn may decrease hepatic residence time of Mo in beef
cattle. 
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