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Data Overload, 
Decision Paralysis??
• Low Ca
• High Ca + 25-OH-D3
• High Mg
• Low DCAD
• Ca binders
• P binders
• MgO dusting
• MgSO4 via water
• Include R2’s?
• Do nothing…
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Advanced Nutrition In Action training program 3

The zone of effective intent

(Source: Tipler, 2010)
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What Does Winning Look Like?
• Reduce the incidence of clinical and sub-clinical milk fever and the metabolic 

diseases often associated with it, target <1%

• Support optimum DMI through understanding HOT, ME and MP requirements, pro-
actively managing BCS losses to be less than 0.6 of 1 BCS

• Reduce the number of days in milk (DIM) required to realise cows achieving 90% of 
peak milk solids production, creating longer peaks with reduced metabolic stress

• Increased milk protein yields

• Continued improvements to 6 week in calf rates (aiming for >75%) via managing 
BCS loss, rumen and immune dysfunction. Knock on effect is reduced empty rates 
<10% at 10 weeks within seasonal calving herds

• Environmental sustainability- ration balancing that reduces methane and urinary 
Nitrogen output per kg MS produced (intensity)

• Attain optimal operating profit for the production system (economic farm surplus 
before interest, principal, tax and personal drawings)
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What do we mean by “establishing a successful lactation”?

• Live calf is delivered and 150g IgG is consumed in the first 2 
hours of life

• Cow does not suffer ill-health, commonly experienced 
during and immediately following calving

• Cows steadily increase DMI and milk solids production to 
achieve early peak lactation targets with minimal BCS 
losses

• Cow fertile and cycling BEFORE mating start date



Effect of Calcium on milk fever risk

Recommendation for transition diet is

0.4 – 0.8% per kg DM
From “Transition Cow 
Management”, published by 
Dairy Australia, 2010



Effect of Magnesium on milk fever risk

Rec. for transition diet: > 0.45% Mg/kg DM From “Transition Cow 
Management”, published by 
Dairy Australia, 2010



Effect of Phosphorus on milk fever risk

Rec. for transition diet: < 0.4% P/kg DM
From “Transition Cow 
Management”, published by 
Dairy Australia, 2010



Effect of DCAD on milk fever risk

Any decrease in DCAD will reduce milk fever risk!!

From “Transition Cow 
Management”, published by 
Dairy Australia, 2010
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Phosphorus (P) 
essential for 
growth and health
• Phosphorus is important for;
• Bone growth/integrity
• CHO metabolism (insulin) and 

fueling cells (ATP)
• Fat/lipid production
• Cell membrane integrity
• Reproduction and fetal growth
• Milk Production
• Immune system 
• PO4 buffer systems (saliva, 

blood)
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Phosphorus Stores
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Sources: Cohen 1978 ; Witt and Owens 1983 ; Durand and Komisarczuk 1987 ; Karn 2000 ; Bravo et al. 2003 ; 
Satter et al. 2005 ; Goselink et al. 2015 ; Grünberg et al. 2019
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Weaner Steers with ration P @ 0.9g/kg DM vs 2.4g/kg DM (5 months)
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So, why all the 
interest in P during 
transition??

Acute and sub-
acute deficiencies
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P Deficient “Crawlers” – Why?

P soil application has reduced 
significantly, pasture P levels 
reducing from >5g/kg DM to 2.5 –
3.5g/kg DM + antagonists…

Low P forage crop (beet, maize 
silage etc.) and supplement 
(tapioca, soy hulls) usage has 
increased

1,25-OH2-D3 required for 
intestinal absorption of both Ca 
and P, can be limited during 
winter months…

P requirements high during late 
gestation, freshening and peak 
milk periods – do we meet the 
requirements of high producing 
cows in the herd??
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confidentialIngredient Total P (%) Digestible P PIG (%) Digestible P Poultry
(%)

Digestible P Ruminants

(%)

Monosodium Phosphate 25.5 22.9     (90%) 22.7   (89%) 22.7   (89%)

Monocalcium Phosphate 22.7 20.3     (89%) 19.5   (86%) 19.5   (86%)

MonoDical Phosphate 21.3 16.6      (78%) 16.8  (78%) 16.8  (78%)

Dicalcium Phosphate 18.0 13.1     (73%) 14.1   (78%) 14.1   (78%)

Tricalcium Phosphate 18.0 10.0      (55%) 10.0   (55%) 10.0   (55%)

Wheat 12% 0.32 0.11     (34%) 0.12   (37%) 0.22 (70%*)

Sorghum 0.28 0.08    (29%) 0.08  (29%) 0.16 (58%*)

Barley 11% 0.30 0.10     (33%) 0.11   (37%) 0.21 (70%*)

Soybean 47% 0.75 0.25     (33%) 0.27  (36%) 0.52 (69%*)

Canola Meal 36% 0.93 0.28     (30%) 0.34  (37%) 0.56 (60%*)

Millmix/run 1.00 0.30     (30%) 0.37  (37%) 0.68 (68%*)

Field Peas 0.38 0.17     (45%) 0.16  (42%) 0.33 (87%*)

Lupins 0.30 0.14     (47%) 0.15  (50%) 0.29 (97%*)

Premier Atlas 2016

* Assuming natural rumen phytase hydrolyses 50% of phytate and grains
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Organic P digestibility is 
related to rumen function!
Soluble P required…



confidential

Comparison of 
different  
Phosphorus 
sources (INRA, 
Premier Atlas 
2016)
* Ileal Digestibility 

Ingredient Total P 
%

Amount of 
Digestible P 

%*

P 
Digestibility 

Pigs 
%

Citric Acid 
Solubility 

P Solubility 
in water

Monosodium 
Phosphate
(MSP)

25.5 23.0 90 >98% >95%

Monocalcium 
Phosphate
(MCP) 

22-22.7 20.3 75-89 85-95% 75-95%

Mono Dicalcium 
Phosphate
(MDCP) 

21.3 16.6 65-78 80-95% 50-85%

Dicalcium 
Phosphate (DCP)

18 13.1 55-72 70-90% 8-20%

Tricalcium 
Phosphate (TCP)
(70% of what’s 
sold as DCP)

(16)18 10.0 42-55 40-80% <1%



confidential

The Other Side of the Dice – Excess in Transition
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Phosphorus Binders

• Sodium aluminum silicate when first 
introduced was thought to be a Ca binder… 
then this was published

2323W Effects of 3 different prepartum diets on 
dry matter intake, beta-hydroxybutyrate, and 
mineral concentrations in multiparous Holstein 
cows. W. Frizzarini*1, J. Diniz2, A. Vang1, P. 
Monteiro1, and L. Hernandez1, 1University of 
Wisconsin, Madison,WI, 2Federal University of 
Minas Gerais, Belo Horizonte, MG, Brazil.
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Hernandez et al 2022
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SAS Focus On FGF23 (peptide hormone, P↓, FGF23↓, 1-25 D↑)

From Hoffman and Martin
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When To Apply?

• Start with knowing the level of P in the proposed 
pre-calving ration…

• If P > 2.5g/kg DM and DCAD strategies cannot be 
implemented, it may provide a suitable alternative 
(10g SAS/1g ration P)

• Be aware of some limitations, the Hernandez study 
showed decreased DMI and increased BHB… so 
you will want to address those via your fresh cow 
ration

• Min. blood P @ 0.30mmol/L - monitor
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Don’t Forget 
Dr. Lance 

Baumgard…
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Immune activation acutely causes hypocalcaemia…



© Zinpro Corporation

Moving from 9 – 20ppm Manganese 
(amino acid ligand) within 60ppm total
• 729 Cows stratified by previous lactation 305 d ME 
(multiparous only) and parity; randomly assigned to one of 
two treatments:

• 51 ppm supplemental Mn from MnSO4 plus 9 ppm 
supplemental Mn from organic Mn (n = 356)

• 40 ppm supplemental Mn from MnSO4 plus 20 ppm 
supplemental Mn from organic Mn (n = 373)

• Cows on treatment from -30 to 200 DIM



© Zinpro Corporation

MILK FEVER RISK REDUCED

a   300 mg of Mn from MnSO4 (Mn9; n = 356 cows) or manganese amino acid complex 
(Mn20; n = 373 cows) administered orally via mixing with 50 mL of molasses to 
achieve 9 ppm and 20 ppm Mn from organic-Mn for Mn9 and Mn20, respectively

z Treatment effect, P = 0.09
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1. Mn required for Ca resorption

2. Pre-fresh Fe near 500 ppm

3. Mn essential for immune 

function50% reduction in milk fever risk 

when cows were fed 20 vs 9 ppm 
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Osteoclasts (modified macrophages):

1. Help release Ca from bone

2. Require Mn
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Summary

Measure and monitor herd P status via blood/liver sampling and ration ingredient testing throughout the 
season

Correct for deficiencies during lactation and don’t ignore the dry period, especially if utilising winter crops

Not all P supplements are the same, request water solubility data and consider the value of 25-OH-D3
supplements to support homeostasis

SAS products provide an alternative when pre-calving ration P is higher, but it isn’t possible to implement –
DCAD strategies

Don’t forget that all cows experience some level of inflammation during transition, the first line of defence 
is epithelial integrity - gut, uterus, mammary (Ca, Zn, Mn etc.) and moderating rumen pH to limit LPS 
generation… then be supportive of immune function
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