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IMPACT OF MACRO MINE
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BALANCE STUDIES WITH MACROMINERALS 

The classical method for evaluating nutrient utilization in livestock is a balance study which 
compares inputs and outputs for that nutrient.  Researchers carefully measure nutrient intake 
from feed and water, assess nutrient content in milk, quantify nutrient excretion in feces and 
urine, then calculate the balance by subtracting milk, urinary and fecal losses from intake.  A 
positive balance means the animal is adding to body reserves, growing, and/or using nutrients for 
a developing fetus while a negative balance means the animal is drawing down body reserves for 
that particular nutrient.  Example nutrient balance data are shown in Table 1 from dairy feeding 
trials with the four macrominerals and are discussed below. 
 
Table 1.  Example nutrient balance studies for calcium, potassium, magnesium, and 
sodium. 
Study and treatments ----------------------------------Nutrient Balance Categories------------------------------ 

Taylor et al., 2009 Ca Intake (g) Milk Ca (g) Fecal Ca (g) Urinary Ca (g) Balance (g) 
0.52% Ca 125 48 88 0.6 -11 
0.78% Ca 191 49 139 0.5 +2 
1.03% Ca 248 49 168 0.9 +30 

      
Fisher et al., 1994 K Intake (g) Milk K (g) Fecal K (g) Urinary K (g) Balance (g) 

1.60% K 368 52 55 209 +40 
3.13% K 745 52 63 631 -78 
4.57% K 1019 46 70 672 +125 

      
Holtenius et al., 2008 Mg Intake (g) Milk Mg (g) Fecal Mg (g) Urinary Mg (g) Balance (g) 

0.19% Mg 30 2 23 4 +2 
0.43% Mg 71 2 54 7 +8 

      
Rauch et al., 2012 Na Intake (g) Milk Na (g) Fecal Na (g) Remainder (g)  

0.3% Na 84 15 22 47  
0.5% Na 143 15 33 95  

 
 
Calcium (Ca).  Taylor et al., 2009 recently compared diets varying in Ca concentration (0.52%, 
0.78% and 1.03% of dry matter) to early lactation cows.  Calcium content was altered by 
increasing the level of limestone mineral in the diet.  Dry matter intake did not differ between 
diets but daily Ca intake increased from 125 grams/cow with the 0.52% Ca diet to 248 
grams/cow with 1.03% Ca diet.  Milk yield and Ca excreted in milk (48 to 49 grams) did not 
differ between diets.  The primary route of Ca excretion is in feces.  Absorption of dietary Ca in 
the intestine is a tightly controlled process and varies in part due to demand for Ca.  Digestibility 
of Ca is typically low, ranging from 15 to 35% of the consumed Ca.  In this study, Ca excretion 
in feces ranged from 88 to 168 grams/day and digestibility ranged from 26.5 to 30.8% of 
consumed Ca.   Urinary excretion of Ca was less than 1 gram per day across the three diets.   
Overall, early lactation cows on the 0.52% diet had a negative Ca balance and were drawing Ca 
reserves from bone while the other two diets had positive balances and were adding to Ca 
reserves.  
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Analyze water supplies.  Livestock water supplies typically have a very low concentration of 
macrominerals (see Table 4) and provide only a few grams of each mineral per day under normal 
water consumption rates (Socha et al., 2009; Castillo et al., 2007; Castillo et al., 2013).  
However, “worst case” water supplies can provide 50% or more of the animal’s daily 
requirements for that nutrient (Table 4).  Ration adjustments may be required if the livestock 
water supply has high mineral content.  See Beede (2006) for a thorough discussion on water 
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Avoid free choice feeding of mineral.  Supplemental salt and phosphorus minerals are 
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Avoid overfeeding Na and K to keep DCAD in the appropriate range and reduce mineral 

https://www.msu.edu/~beede/Water_WDMC_2008_Beede_SolBadProblems.pdf
https://www.msu.edu/~beede/dairycattlewaterandnutrition.pdf
http://tristatedairy.osu.edu/Beede%20paper.pdf
http://ucce.ucdavis.edu/files/repositoryfiles/ca6102p90-69405.pdf
http://groundwater.ucdavis.edu/files/136450.pdf
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http://www.cals.arizona.edu/ans/swnmc/Proceedings/2008/06Krause_08.pdf
http://anrcatalog.ucdavis.edu/Details.aspx?itemNo=8277
http://anrcatalog.ucdavis.edu/Details.aspx?itemNo=8278
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