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ABSTRACT

We used 263 Holstein repeat breeder dairy cows (193+58 DIM) based on randomized complete design. Animals in
control group (no supplementation), groups 2 and 3 supplemented with 2,244 mg of zinc, 295.5 mg copper and 480
mg manganese either inorganic trace minerals (ITM) and chelated (glycinates) trace minerals (CTM) sources,
respectively. Supplemental minerals were fed daily as a top dress. All cows were inseminated according to Double-
Ovsynch protocol. Super oxide dismutase concentration tended to have higher in CTM and ITM treatments than in
control group (P=0.09). Progesterone concentration at day 11 after artificial insemination was higher in CTM and
ITM treatments than in control group (P<0.05). Cows in CTM and ITM treatments tended to have greater odds of
becoming pregnant at first and cumulative (first and second service) than cows in control group (P=0.1 and P=0.13
respectively). According to the results of this study, diets supplemented above National Research Council (NRC,
2001) requirments for zinc, copper and manganese in repeat breeding cows, improved fertility.
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Table 1. The ingredients of experimental treatments®
(based on % DM)

Experimental treatments

Ingredient Control ITM  CTM
Alfalfa hay 10 10 10
Corn silage 25 25 25
Dried sugar beet pulp 2 2 2
Wheat straw 2.3 23 2.3
Ground, dry barley grain 25 25 25
Ground, dry corn grain 10 10 10
Cottonseed, whole with lint 33 33 33
Soybean meal, solvent 8.2 8.2 8.2
Extruded full-fat soybean 2 2 2
Canola meal 2.2 2.2 2.2
Meat meal 4 4 4
Fat Powder 15 15 15
Urea 0.5 0.5 0.5
Magnesium oxide 0.3 0.3 0.3
Calcium Carbonate 0.85 0.85 0.85
Calcium phosphate-Di 0.3 0.3 0.3
Salt 0.4 0.4 0.4
Sodium bicarbonate 1.3 1.3 1.3
Vitamin premix? 0.25 025 025
Mineral premix*® 0.25 0.25 025
Bentonite 0.3 0.3 0.3
Methionine 0.05 0.05 0.05
Zinc sulfate - 0.027 -
Manganese sulfate - 0.005 -
Copper sulfate - 0.004 -
Zinc-Glycinate - - 0.033
Manganese -Glycinate - - 0.007
Copper-Glycinate - - 0.005
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1. Experimental treatments were control group (no supplementation);

ITM: Inorganic trace minerals (Sulfate) Zn, Mn and Cu; CTM: Chelated
trace minerals (Glycinate) Zn, Mn and Cu.

el Sose g anelig JeSo XY
2,000,000 IU of vitamin A/kg, 550,000 IU of vitamin D/kg, and 4,000 1U
of vitamin E/kg 220 mg of Co/kg, 11,000 mg of Cu/kg, 360 mg of I/kg,
22,500 mg of Mn/kg, 100 mg of Se/kg, 24,000 mg of Zn/kg.

bl G les oliand oS 5 Y oo
Table 2. The chemical composition of experimental

treatments®

. L Experimental treatments
Chemical composition Control ™ TV
NEL (Mcal/kg) 1.6 1.6 1.6
Crude protein (%DM) 16 16 16
RDP (% DM) 10.4 104 104
RUP (% DM) 5.6 5.6 5.6
NDF (% DM) 29.5 295 295
ADF (% DM) 20.3 203 203
NFC (% DM) 423 42.3 423
EE (% DM) 55 55 5.5
Ca (% DM) 0.95 0.95 0.95
P (% DM) 0.55 0.55 0.55
Mg (% DM) 0.3 0.3 0.3
S (% DM) 0.22 0.22 0.22
Zn (mg/kg) 69 154 154
Mn (mg/kg) 60 79 79
Cu (mg/kg) 16.5 39 39
DCAD +255 +255 +255
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1. Experimental treatments were control group (no supplementation);
ITM: Inorganic trace minerals (Sulfate) Zn, Mn and Cu ; CTM:
Chelated trace minerals (Glycinate) Zn, Mn and Cu.
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1. Aspartate aminotransferase
2. Alkaline phosphatase

3. Superoxide dismutase

4. Logistic regression
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Table 3. The effects of experimental treatments on plasma Zn, Mn and Cu consentertions, Ceruloplasmin, ALP, AST,
SOD, MUN and SCC.

Items

Experimental treatreatments

Control IT™M CTM  SEM™  P-value
Zn, Plasma, (pg/ml) 1.57 1.64 1.72 0.14 0.8
Cu, Plasma, (pg/ml) 1.06 1.10 1.15 0.05 0.69
Mn, Plasma, (ng/ml) 155 153 16.4 2.07 0.22
Ceruloplasmin, (mg/L) 204.8 210.5 215 10 0.6
Superoxide dismutase (U/L) 1211 1241 127.8 3.05 0.09
Total antioxidant capacity (U/L) 171 1.82 1.88 0.08 0.12
Alkaline phosphatase (U/L) 122 1159 105.9 8.8 0.18
Aspartate aminotransferase (U/L) 96.8 93.2 85.9 6 0.19
SCC, 10%mL 3775 3135%® 1729° 595 0.04
MUN, mg/dI 14.82 14.25 14.7 0.43 0.40
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Experimental treatments were control group (no supplementation); ITM: Inorganic trace minerals (Sulfate) Zn, Mn and Cu; CTM: Chelated trace

minerals (Glycinate) Zn, Mn and Cu.

a, b) There was a significant difference between treatments in each row (P<0.05).

*: Standard error of means.
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Table 4. The effect of experimental treatments on progesterone consentration, odds ratio and reproductive performance of
dairy cows as affected by type of trace mineral supplementation

Items Experimental treatments
Control I™ CT™M SEM™ _ P-value
Total no, cows 88 86 89
Conception rate at 1st service (%) 22.7 (20) 33.7 (29) 37(33) 0.05 0.1
Odds ratio (95% ClI) Reference - 2 (1.04-3.87) - 0.04
Reference 1.16 (0.62-2.15) - - 0.65
Cumulative conception rate at 1st and 2nd service (%) 29.5 (26) 40.7 (35) 43.8 (39) 0.06 0.13
Odds ratio (95% ClI) Reference - 1.86 (1-3.46) - 0.05
Reference 1.63 (0.87-3.06) - - 0.12
Pregnancy loss between 32 and 60 d after Al, % 11.2 (3/27) 8.4 (3/36) 4.9 (2/141) 0.04 0.6
(no. not pregnant at
60 d/ no. pregnant at 32 d)
Progesterone (ng/ml)
At 5 day after artificial insemination 0.86 0.95 1.20 0.19 0.14
At 11 day after artificial insemination 3.28" 347 4.2° 0.28 0.04
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Experimental treatments were control group (no supplementation); ITM: Inorganic trace minerals (Sulfate) Zn, Mn and Cu; CTM: Chelated trace

minerals (Glycinate) Zn, Mn and Cu.

a, b: There was a significant difference between treatments in each row (P<0.05).

*: Standard error of means.
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1. Pregnancies per insemination
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