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SUMMARY/ABSTRACT:  

The importance of mineral nutrition for beef cattle has been extensively studied, however, the 
mineral nutrition and mineral requirements of pre-weaned calves, has not been studied at the 
same extent. It has been recently demonstrated (Ranches et al., 2021) that calves supplemented 
with trace minerals prior to weaning, fail to maintain adequate mineral status at weaning, when 
supplemented at levels above the current recommendation (NRC, 2016). Therefore the current 
study, aims to evaluate trace mineral supplementation of calves prior to weaning.  

OBJECTIVES:  

The objective of this study is to evaluate mineral status at weaning and subsequent performance 
of calves supplemented prior to weaning, with limit-fed supplements fortified with trace minerals 
(Cu, Se, and Zn) at the NRC (2016) recommendation or above the current NRC (2016) 
recommendation.  

PROCEDURES:  

A two-year study was conducted at Eastern Oregon Agriculture Research Center (EOARC – Burns, 
OR). A simplified study timeline is present in Figure 1.  

Study procedures were similar in both years. Approximately 84 days prior to weaning, 24 
calves/year were randomly assigned to one of two treatments: (1) Control; trace mineral 
supplementation was provided based on current guidelines of nutrient requirements for beef 
cattle (NRC, 2016); and (2) Super-nutritious (super); trace mineral supplementation was provided 
above the current guidelines of nutrient requirements for beef cattle (NRC, 2016).  At the 
beginning of the study body weight, liver and blood samples were collected from all calves.  

During the 84 days prior to weaning, calves  were kept in 2 pastures with their dams, with free 
access to white stock salt and water. Every Monday, Wednesday, and Friday calves were brought 



to individual pens and were individually supplemented with respective treatments.  In order to 
calculate supplement intake any supplement refusal was collected and weighed.  

On d 84 (weaning), body weight, blood, and liver samples were collected from all calves. 
Immediately after weaning calves were moved to individual pens where they had access to 
ground hay and a grain-based supplement. During the post-weaning phase, blood samples to 
access the acute phase proteins (haptoglobin and ceruloplasmin) and cortisol, were collected on 
days 85, 87, 88, 91, 95, and 99. Additional body weights were collected on days 99 and at the end 
of the study d 121.  

Figure 1. Simplified study timeline 

 

SIGNIFICANT ACCOMPLISHMENTS: 
 
All proposed fieldwork for the two years of the study was completed in November 2021. We are 
currently summarizing intake data from mineral supplementation and intake data during the 
post-weaning phase, as well as data related to animal performance. Additionally, we are in 
process to begin the analysis of blood samples collected in both years of the study. After the 
conclusion of all laboratory work, we will analyze the complete data set, write a manuscript and 
submit to the Journal of Animal Sciences.  

Partial Results (DRAFT)  

In the current study calves assigned to both treatments successfully maintain adequate mineral 
status until weaning, regardless of level of trace mineral supplementation.  
Initial body weight of calves tended (P = 0.08) to be greater for calves assigned to Control 
treatment when compared to calves assigned to Super treatment. Therefore initial body weight 
was used as a covariate for the other variables related to body weight.  No treatment differences 
(P ≥ 0.31) were observed for weaning weight, body weight at d15 post-weaning or final body 
weight.  



As per study design, no treatment differences (P ≥ 0.69) were observed for initial liver 
concentration of Se, Cu, and Zn.  No treatment differences (P = 0.54) were observed for liver Se 
concentration at weaning. A year effect (P < 0.0001) and a tendency for treatment x year effect 
(P = 0.09) was observed for liver Cu concentration at weaning.  In year 2 but not in year 1, calves 
assigned to Super treatment tended to have greater liver Cu concentration than calves assigned 
to Control treatment.  Similarly, a year effect (P < 0.0001) and a tendency for treatment x year 
effect (P = 0.09) was observed for liver Zn concentration at weaning.  In year 1 but not in year 2, 
calves assigned to Control treatment had greater liver Zn concentration than calves assigned to 
Super treatment.  A year effect (P < 0.0001) and a tendency for treatment x year effect (P = 0.07) 
was observed for Zn change, which was calculated by the difference between initial liver Zn 
concentration minus the liver Zn concentration at weaning. Interestingly, in year 1 calves 
assigned to Control treatment has a positive change in liver Zn concentration when compared to 
calves assigned to Super treatment. No treatment differences (P ≥ 0.46) were observed for 
changes in liver Se and Cu concentration.  
 
In summary, no changes in performance were observed when supplementing different levels of 
trace mineral to pre-weaned calves. Except for Cu, it does not seem that supplementation of 
trace minerals above the current recommendation leads to improved mineral status. 
Additionally, trace mineral status is highly correlated to trace mineral intake, which still needs to 
be evaluate for this study and will add important information to these findings.  
 
Table 1. Body weight change and mineral status of heifers supplemented with trace mineral 
prior to weaning. 

    Treatments     
Item Year8 Control Super SEM P-value 

Initial BW (lb)1  406 391 7.65 0.08 
Weaning BW (lb)1  600 598 10.8 0.71 

d15 BW (lb)2  616 613 11.9 0.68 
Final BW (lb)1   620 613 9.80 0.31 

Pre-weaning ADG (lb)3  2.33 2.28 0.115 0.42 
 Post-weaning ADG (lb)4   0.905 0.764 0.162 0.23 

Initial Se mg/kg)5  1.09 1.13 0.086 0.69 
Initial Cu (mg/kg)5  120 122 12.2 0.90 
Initial Zn (mg/kg)5   209 213 17.3 0.80 

Weaning Se (mg/kg) 6  1.07 1.00 0.077 0.54 
Weaning Cu (mg/kg)6  Year 1 67 53 16.4 0.09 

 Year 2 127 167   

Weaning Zn (mg/kg)6  Year 1 193 135 13.4 0.09 
  Year 2 159 135     

Se Change (mg/kg) 7  -0.02 -0.13 0.105 0.46 



Cu Change (mg/kg)7  -22 -12 12.4 0.54 
Zn Change (mg/kg) 7 Year 1 23 -30 12.6 0.07 

  Year 2 -113 -100     
1 Initial, weaning, and final body weights  are full body weights collected in two consecutive days. Therefore, data is 
presented as an average of both weights. Initial body weight was used as a covariate for all body weight variables.  
2 Body weight on d15 was collected as a single full body weight 15 days after weaning.   
3 Pre-weaning average daily gain was calculated using initial body weight minus weaning body weight divided by 84 
days.  
4 Post-weaning average daily gain was calculated for the post-weaning phase, using the weaning body weight minus 
final body weight and then divided by 21 days.  
5 Initial liver samples were collected on d0 of the study to evaluate mineral status of calves. Adequate mineral status 
are reported by the Michigan State University  Veterinary Diagnostic Laboratory as Cu: 40 – 650 mg/kg; Se: 0.60 – 
3.30 mg/kg; Zn: 90-500 mg/kg.   
6 A second liver sample was collected at weaning to evaluate mineral status of calves.  
7 Change in mineral status was calculated using the initial liver mineral concentrations minus the liver mineral 
concentrations at weaning.  
8 Effects of year (P < 0.0001) and treatment x year were observed for Weaning Cu and Zn, and for Zn Change. P-
values provided in the table are reflective of treatment x year. 
 
BENEFITS & IMPACT: This study will be part master’s thesis to be completed during Fall 2023.  
 
ADDITIONAL FUNDING RECEIVED DURING PROJECT TERM: No additional funding was received.  
 
FUTURE FUNDING POSSIBILITIES: At the conclusion of this study, funding will be sought with 
private companies to explored different mineral sources (hydroxychloride, sulfate, and organic) 
for calves prior to weaning.  
 


