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Effects of positive and negative dietary cation-anion difference in close-up Holstein
heifers on performance, blood metabolites and immunoglobulin of colostrum
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ABSTRACT
Supplementing anionic salts to make negative DCAD in close-up heifers’ diets is still a challenging topic in
formulation of dairy cattle rations. Twelve close-up Holstein heifers (21 + 7 d expected to calving date) were fed
individually and allocated to two treatments of 6 animals each. Experimental treatments were; 1) positive DCAD with
level of +165 meqg/kg basis on dry matter; and 2) negative DCAD with the level of -85 meqg/kg basis on dry matter.
Dry matter intake (DMI), milk yield and composition, colostrum yield and its immunoglobulins content and some
blood metabolites (pre- and post-partum) were evaluated. The results show that DMI was similar between treatments.
The blood pH was lesser in negative-DCAD fed heifers. Among blood metabolites, only Ca was increased in
negative-DCAD fed heifers. Colostrum and milk yield and milk composition, colostrum concentrations of IgM and
IgA were similar between treatments. However, serum and colostrum concentrations of 1gG were slightly increased
in negative-DCAD fed heifers; a further research should be carried out to elaborate on the effects of using negative-
DCAD rations in close-up heifers exposed to stressful conditions.

Keywords: Anionic salts, colostrum immunity, dietary cation— anion difference.
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Table 1. The percentages of feed ingredients (DM
basis) and nutritive value of the experimental diets

Ingredients Treatments
P-DCAD N-DCAD

Alfalfa Hay 30 30
Corn silage 13 13
Wheat straw 4.7 47
Barely grain 30 30
Wheat bran 9 9
Soybean meal 12 12
Vit-Min Premix? 13 0
Anionic salt supplement® 0 13
Chemical analysis (g/kg DM)

Net energy*, Mcal/kg 151 151
Crude protein®, % DM 14.5 14.5
Neutral detergent fiber*, % DM 36.4 36.4
Calcium*, % DM 0.8 0.8
Phosphorus®, % DM 0.4 0.4
Sodium®*, % DM 0.10 0.10
Potassium*, % DM 1.2 1.2
Chlorine*, % DM 0.34 0.88
Sulfur*, % DM 0.19 0.30
Copper’, mg/kg 18.5 18.5
Iron*, mg/kg 135 135
Manganese4, mg/kg 44 44
Zinc*, mg/kg 72 72
DCAD, Meq/kg +165 -85

1. Treatments were; P-DCAD; positive dietary cation-antion difference
equal to + 165 meg/kg; N-DCA: negative dietary cation-anion difference
equal to -85 meg/kg.

2. Min-Vit premix contained per kilogram of supplement; 1.000.000 IU
vitamin A, 3.000 IU vitamin E, 500.000 IU vitamin D3, 2000 mg Cu,
3000 mg Fe, 1500 mg Mn, 3000 mg Zn, 40 g Mg, 30 mg Co, 100 mg Se,
110gCa, 50gP.

3. Anionic salt supplement contained per kilogram of supplement;
1.000.000 U vitamin A, 3.000 IU vitamin E, 500.000 IU vitamin Ds,
2000 mg Cu, 3000 mg Fe, 1500 mg Mn, 3000 mg Zn, 40 g Mg, 30 mg
Co, 100 mg Se, 110 g Ca, 50 g P, 30.000 mg S, and 110.000 mg Cl.

4. Values calculated based on NRC 2001.

5. Values are measured in laboratory based on chemical analysis.
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Table 3. Effect of positive or negative dietary DCAD
in close-up Holstein heifers on pre- and post-partum
intake, milk yield and composition, body condition
score changes and placenta expelled out
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Table 2. The percentages of feed ingredients (DM
basis) and nutritive value of the postpartum diet

Treatments" P
Item P- N- SEM Val;e
DCAD DCAD

Prepartum DMI, kg/d 1137 1019 0.74 0.18
Psotpartum DM, kg/d 16.76 1727 069 0.38
Milk yield, kg/d 24.7 256 092 034
BCS changes 0.60 051 013 0.63
Fat, % 4.09 398 019 071
Protein, % 3.15 321 003 014
Fat yield, kg/d 101 101 001 098
Protein yield, kg/d 0.778 0821 0.02 024
Placenta c_axpelled out, hour 11.40 820 118 009
after calving
Calf birth weight, kg 35.80 3710 126 0.46

1. Treatments were; P-DCAD; positive dietary cation-antion
difference equal to +165 meg/kg DM; N-DCA: negative dietary
cation-anion difference equal to -85 meg/kg DM.
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Ingredients Postpartum diet

Alfalfa Hay 20
Corn silage 14
Barely grain 39
Wheat bran 4.5
Soybean meal 20
White salt 0.5
Sodium bicarbonate 0.6
Vit-Min Premix* 1.4
Chemical analysis (g/kg DM)

Net energy, Mcal/kg 1.71
Crude protein, % DM 16.9
Neutral detergent fiber, % DM 30.2
Calcium, % DM 0.8
Phosphorus, % DM 04
Sodium, % DM 0.19
Potassium, % DM 1.48
Chlorine, % DM 0.29
Sulfur, % DM 0.17
Copper, mg/kg 21.2
Iron, mg/kg 152
Manganese, mg/kg 53
Zinc, mg/kg 83
DCAD, Meg/kg +273

1. Min-Vit premix for fresh heifers contained per kilogram of
supplement 1500.000 1U vitamin A, 6.000 IU vitamin E, 600.000 1U
vitamin D3, 3000 mg Cu, 3000 mg Fe, 2000 mg Mn, 4000 mg Zn, 40
g Mg, 20 g Na, 50 mg Co, 120 mg Se, 90 g Ca and 60 g P.
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Table 4. Effect of positive or negative dietary DCAD in close-up Holstein heifers on colostrum volume and its individual (Ig
M, Ig A, and Ig G) and total immunoglobulin concentration

Treatments®
Item P-DCAD N-DCAD SEM P-value

Colostrum volume, L/d 9.26 9.64 0.50 0.63
Total Ig, mg/ml 145.30 158.95 0.34 0.06
Individual immunoglobulins, mg/ml

Immunoglobulin M 217 1.82 0.18 0.23
Immunoglobulin A 2.61 2.63 0.15 0.94
Immunoglobulin G 1405 154.5° 0.35 0.02

1. Treatments were; P-DCAD; positive dietary cation-antion difference equal to + 165 meg/kg DM; N-DCA: negative dietary cation-anion difference

equal to -85 meg/kg DM.
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Table 5. Effect of positive or negative dietary DCAD in close-up Holstein heifers on blood pH, metabolites, Ca and P
concentrations and liver enzymes in pre- and post-partum

Treatments
Item P-DCAD N-DCAD SEM P-value

Prepartum

Blood pH 7.64° 7.43° 0.05 0.02
Glucose, mg/di 57.5 56.4 491 0.88
NEFA, mmol/l 1.86 121 0.26 0.15
BHB, mmol/l 0.77 0.56 0.10 0.26
Total protein, mg/dl 6.57 6.46 0.21 0.78
Albumin, mg/di 4.43 4.14 0.30 0.55
Triglyceride, mg/dl 24.0 23.12 3.96 0.89
Cholesterol, mg/dl 116.8 114.2 13.9 0.90
Ca, mg/dl 9.75 10.70 0.45 0.21
P, mg/dl 6.37 5.64 0.52 0.41
AST, U/l 1114 102.2 3.10 0.12
ALT, 1U/l 25.45 23.52 2.52 0.75
Immunoglobulin G, mg/ml 22.93 27.18 2.15 0.23
Postpartum

Blood pH 747 7.31 0.06 0.17
Glucose, mg/dl 52.0 47.6 3.08 0.38
NEFA, mmol/l 1.95 1.77 0.14 0.42
BHB, mmol/l 0.83 0.58 0.06 0.08
Total protein, mg/dl 7.23 6.67 0.29 0.22
Albumin, mg/di 4.46 4.40 0.56 0.93
Triglyceride, mg/dl 27.80 24.40 2.64 0.42
Cholesterol, mg/dl 0.96 94.5 7.92 0.89
Ca, mg/dl 8.16" 9.22% 0.33 0.05
P, mg/di 4.66 4.26 0.57 0.67
AST, U/l 78.38 83.72 6.60 0.72
ALT, 1U/l 22.85 21.84 3.96 0.87
Immunoglobulin G, mg/ml 19.08 22.60 1.18 0.07

1. Treatments were; P-DCAD; positive dietary cation-antion difference equal to + 165 meg/kg DM; N-DCA: negative dietary cation-anion difference

equal to -85 meg/kg DM.
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1. Intracellular calcium stores
2. Peripheral blood mononuclear cells
3. Mastectomy
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