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Abstract

Selenium, as an essential dietary trace element, has an important biological role in the
health and growth performance of cows and dairy cows. The purpose of this study was
to investigate the effects of replacing mineral selenium supplement with nano selenium
particles in the feeding of suckling calves and its impacts on the growth performance
and skeletal structure of suckling calves. The number of 32 newborn Holstein calves
with an average body weight of 37.85 * 4.35 kg in the form of a completely randomized
design with 4 treatments (eight calves in each treatment) for 83 days according to the
supplemental consumption of milk or drinking water with sources different selenium
were placed. Treatments include: 1) inorganic selenium: providing 0.3 mg of selenium
per kilogram of dry matter with sodium selenite, 2) low level of nano selenium:
providing 0.15 mg of selenium per kilogram of dry matter with nanoparticles prepared
from selenium, 3) Medium level of nano-selenium: providing 0.3 mg of selenium per
kilogram of dry matter with nanoparticles prepared from selenium, 4) High level of
nano-selenium: providing 0.45 mg of selenium per kilogram of dry matter with
nanoparticles prepared from selenium. . The results showed that supplementing milk
with selenium nanoparticles did not affect the performance of calves during the pre-
weaning period, but significantly improved it after weaning compared to calves fed
sodium selenite. So the daily gain and feed efficiency in the second period increased
secondarily (p < 0.01) and the medium level was the highest
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Table 1. Ingredients and chemical composition (percent dry matter) of the experimental starter used in

feeding Holstein calves

Item Value
Ingredient

Alfalfa hay, chopped 10.0
Barley grain, ground 4.50
Corn grain, cracked 45.0
Wheat bran 6.93
Soybean meal, 45% CP 24.3
Corn gluten meal 2.70
Fat powder 0.90
Calcium carbonate 1.35
Dicalcium phosphate 0.18
Sodium bicarbonate 0.90
Sodium chloride 0.45
Bentonite powder 0.45
Toxin binder 0.27
Magnesium oxide 0.27
Vitamin and mineral mix* 1.80
Nutrient composition [% of DM ]

DM [% as fed] 90.0
Crude protein 20.2
NDF 16.9
Ether extract 3.80
Ash 5.60
Calcium? 1.12
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Phosphorus’ 0.54
Se, mg/kg of DM 0.22
ME [Mcal/kg]® 2.98
ey A o dls Yoo 0Dl s Ll s sl Veeee A s Ml dlg A (sl JaSo p SLS a0

f;kﬁl"‘f’. gaﬁ}fp_f\“ ‘&If;'/\o gﬁ@fﬁ‘“' ‘("’ff" €)§£' ﬂ)jwa—é €J§Y. RS 6"5_\ g(..:.,.15p§\~~ <f§~°p§° cE
LA WL}W(CNCPS)O_\WkJJ; U.AJB wﬁ)ﬂ)d)b“};ﬁwﬂ aJLCWJLJY v rﬁul:»/\' I (’;Y LC,.!LS
1: Each kilogram of the supplement contains: 800,000 IU of vitamin A, 100,000 IU of vitamin D, 2,000 IU of vitamin

E, 5 g of Mn, 100 g of Ca, 6 g of Zn, 20 g of P, 40 g of Mg, 30 g of Na, 0.15 g of Fe, 20 g of S, 40 mg of Co, 2 g of
Cu, and 80 mg of 1. 2 Calculated using the Cornell Net Carbohydrate and Protein System, version 6.5 (CNCPS).
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Table 2. Effect of different sources of selenium on starter consumption, daily weight gain, feed efficiency
and digestibility of nutrients in Holstein calves

Selenit Nano selenium . . .
Sodium Low Medium High SEM Linear Quadratic Cubic

Total dry matter intake, gr per day
Before weaning 1223 1255 1266 1136 77.56  0.48 0.31 0.73

Item

(days 3 to 65)
After weaning
(days 66 t0 83) 2263 2312 2278 2295 2465 057 051 0.23
The whole period 1743 1784 1772 1716 4502 081 091 0.61
(days 3 to 83)

Average Daily gain, gr per day
Before weaning

(days 3 to 65) 485 524 516 423 56.62 0.45 0.25 0.88
After weaning b . . A

(days 66 to 83) 970 1068 1089 998° 2229 0.30 <0.01 0.73
The whole period

(days 3 to 83) 728 796 803 711 36.97 0.79 0.04 0.83
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Body weight, kg

Primary (day 3) 38.62 40 38 365 141 019 032 0.55
Weaning (day 65) 68.25 72 695 6231 408 028 019 0.93
Final (day 83) 8571 9123 8911 80.28 435 035  0.11 0.96
Feed efficiency

azf;gg‘;‘f%g')”g 0.39 042 040 036 031 05 0.28 0.90
(Ad;t)e,; ‘évgi‘gigg) 043  046® 048° 043 0009 045 <001  0.34
(Td';ey;"’g‘:(')eg)md 041 044 044 040 0018 070 006 088

plids ladle S 55 mle) ASUl ) glaamial b 55 oo 5L 56T o
Table 3. Effect of nano selenium on parameters of skeletal growth (cm) in Holstein dairy calves

Item Ssgéfg:; Low Nanl?ﬂzzlﬁjnr:]um High SEM Linear  Quadratic  Cubic
body length
Day 28 66.1° 69.1°  67.6°  64.6° 0981  0.18 0.01 0.49
Day 42 71.1 71.5 71.4 68.2  1.290 0.14 0.18 0.68
Day 56 74.1%® 75.1° 75.1° 72.1°  0.845 0.12 0.02 0.58
Day 65 74.9% 77.6° 76.5° 73.3°  0.965 0.18 0.01 0.74
Day 83 76.3° 79.2% 80.1° 75.8°  1.185 0.87 0.01 0.54
Heart girth
Day 28 84.5® 87.7° 86.1° 80.7°  1.547 0.07 <0.01 0.87
Day 42 90.0° 91.1° 90.0° 85.1 1.368 <0.01 0.03 0.80
Day 56 915 93.2 94.4 90.3  1.962 0.76 0.15 0.58
Dai/l 65 93® 98.8° 96.6° 918" 1.977 0.50 0.01 0.57
Day 83 96.7° 102.7*  107.1* 959" 2.989 0.88 0.01 0.31
Withers height
Day 28 79.9% 82° 81° 77.6°  0.961 0.08 0.01 0.86
Day 42 83.8° 84.3 842  80.7° 1.051 0.05 0.07 0.58
Day 56 87.3° 88.3° 87.4%4 829" 0923 0.01 0.01 0.9
Day 65 88.9% 89.5% 88.2°  84.6° 0938 <001 0.03 0.94
Day 83 91.5° 91.9° 96.6° 89.9" 1.169 0.99 <0.01 <0.01
Hip height
Day 28 81.9%" 84.1° 83 81.3° 0.909 047 0.03 0.50
Day 42 85.8% 86.6° 86.3° 835" 0.925 0.09 0.06 0.71
Day 56 88.8° 90.3° 89.3°  85.8° 0.875 0.01 <0.01 0.98
Day 65 90.4° 90.8° 89.4*  86.4° 0762 <0.001 0.03 0.96
Day 83 91.5%® 90.9° 093.8° 89.8° 0.955 0.63 0.09 0.01
Hip width
Day 28 23.6™ 24.82 241®  23.0° 0.315 0.08 <0.01 0.38
Day 42 24.9%® 25.6° 24.9% 243" 0.406 0.17 0.11 0.42
Day 56 25.4° 26.4°2 26.4%  25.4* 0.350 0.93 0.01 0.90
Day 65 26.6™ 27.8° 27.1%*  258° 0349  0.04 <0.01 0.35
Day 83 28" 29.8 30.4°% 28.1°  0.460 0.68 <0.01 0.46
Pin width
Day 28 80.1° 81.9° 80.6° 76.6° 0742 <0.01 <0.01 0.94
Day 42 83.1°% 83.7° 82.9°  80.0° 0.946 0.02 0.07 0.89
Day 56 85.9% 87.8 86.5°  83.1" 0.942 0.02 <0.01 0.78
Day 65 87.9% 88.2% 86.4°  83.4b 0.725 0.01 002 0.73
Day 83 88.9% 90.4° 87.9"  86.3° 0734 <001 0.04 0.14
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