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Table 1. Chemical composition and components of diet

Ingredient (%DM)

Barley 4.5
Corn 6
Wheat bran 5
Soybean meal 4.5
Alfalfa hay 22
Wheat straw 44
Corn silage 12
Mineral and vitamin premix for ewe 2
Chemical composition (%DM)

Organic matter 93.8
Crude protein 9.6
Ether extract 1.72
Neutral detergent fiber 53.2
Acid detergent fiber 32.0
Non-fiber carbohydrates 26.0
Ash 6.15
Metabolizable energy (Mcal/Kg DM) 2.18
Calcium 0.76
Phosphorus 0.31
Sulfur 0.53
Zinc (mg/kg DM) 23.4
Copper (mg/kg DM) 5.79
Molybdenum (mg/kg DM) 0.14

* Each kilogram of premix contains: 200,000 IU of vitamin A, 40,000 IU of vitamin D3, 4,000 IU of vitamin E, 600 mg of
manganese, 600 mg of zinc, 10 mg of Selenium, 200 g of calcium, 20 g of phosphorus, 10 mg of cobalt, 10 mg of iodine, 2 g of
magnesium, 500 g of sodium and 200 mg of antioxidants.
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Table 2. Effect of slow-release copper bolus on serum copper, zinc and iron concentrations (mg/L) and
ceruloplasmin concentration (mg/dL) in Lori Bakhtiari ewes
Blood parameters

Item Copper Zinc Iron Ceruloplasmin
Treatment

Control 0.693° 0.872 1.758 9.676°

2 mg copper per day 0.8312 0.899 1.640 11.805%

4 mg copper per day 0.8292 0.864 1.512 12.472%
SEM 0.0340 0.0243 0.0660 0.3744
Day

-60 0.626° 0.754° 1.456° 9.388°

10 0.806* 0.8932 1.6328 12.0212

60 0.8322 0.917* 1.725% 11.4522
SEM 0.0371 0.0265 0.0720 0.4084
P-value

Treatment 0.0123 0.3585 0.1326 0.0351

Day 0.0231 0.0026 0.0334 0.0007

Tretment* Day 0.1943 0.1580 0.3663 0.0890

b Means in each column with different superscripts are significantly different (P<0.05).
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Table 3. Effect of slow-release copper bolus on hematocrit percentage, white blood cell count (x10°/mm?), red blood
cell count (x103/mm?), and hemoglobin concentration (g/dL) in Lori Bakhtiari ewes

Hematology parameters

Item Hematocrit ~ White blood cell Red blood cell Hemoglobin
Treatment

Control 26.79 11.04° 3.68 9.28

2 mg copper per day 27.52 13.43? 3.76 9.58

4 mg copper per day 26.79 13.982 3.86 9.82
SEM 0.9203 0.9881 0.1384 0.2789
Day

10 27.02 12.57 3.64 9.24

60 28.02 12.99 3.89 9.88
SEM 0.7512 0.8066 0.1130 0.2276
P-value

Treatment 0.7992 0.0158 0.8971 0.4456

Day 0.4303 0.8453 0.1573 0.1065

TreatmentxDay 0.5733 0.9281 0.6321 0.4485

b Means in each column with different superscripts are significantly different (P<0.05).
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Table 4. Average daily milk yield and some milk components of ewes receiving different levels of copper in the
form of slow-release bolus

Treatment

ftem Control 2 mg copper perday 4 mg copper per day SEM  P-value
Milk yield (Kg/d) 0.420°¢ 0.568° 0.634* 0.0191  0.0001
Milk composition

Fat (%) 5.720° 4.896% 4.364° 0.3256  0.0368
Fat (g/d) 23.762 27.884 27.729 1.8555  0.2451
Protein (%) 6.438 5.888 6.446 0.2586  0.2561
Protein (g/d) 26.946° 33.460° 40.708* 1.5679  0.0002
Solids Not Fat (%) 12.036 11.882 11.682 0.2526  0.6223
Solids Not Fat (g/d) 50.290°¢ 66.326° 75.4052 2.2291  0.0001
Zinc (mg/L) 4.907 6.571 5.343 0.6763  0.2384
Copper (mg/L) 0.167° 0.231* 0.236* 0.0150 0.0167
Iron (mg/L) 0.668 0.641 0.698 0.0832  0.8820

a¢ Means in each row with different superscripts are significantly different (P<0.05).
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Abstract

To investigate the milk yield and composition and some blood parameters of pregnant ewes receiving a slow-release
bolus of copper, 120 Lori-Bakhtiari pregnant ewes (in their third and fourth parities with a body condition score of 3
to 3.5) were divided into three groups of 40 heads each in a completely randomized design. Treatments included: 1)
control ewes (5.79 mg copper per kg of dry matter); 2) ewes receiving two milligrams of copper per day (one bolus),
and 3) ewes receiving four milligrams of copper per day (tow boluses). On the first day, days 10 and 60 postpartum,
blood samples were taken from the ewes. Serum copper concentration, serum ceruloplasmin concentration, and white
blood cell count were significantly higher in ewes receiving one or two copper bolus than in the control group
(P<0.05). Milk production, protein content, and percentage of non-fat milk solids were significantly higher in ewes
receiving two copper bolus than in other treatments (P<0.05). Also, ewes receiving one copper bolus had significantly
higher milk production, protein content, and percentage of non-fat milk solids than the control treatment (P<0.05).
The percentage of milk fat in the control group was higher than ewes receiving two slow-release copper bolus
(P<0.05). Milk copper concentration in ewes receiving one or two copper boluses was higher than in the control
treatment (P<0.05). In general, both levels of copper improved milk production and some blood parameters, but the
use of two boluses is recommended for higher milk production.
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