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Table 1. Ingredients and chemical composition of starter diet

Sz o3le doys (433 6 5= (515!
(%Dry matter) Ingredients (%)
HE
40.00 T
Barley grain
22,80 o Ol b il
' Ground corn grain
34.20 e S
' Soybean meal
050 it e
Dicalcium phosphate
1.00 e e
Mineral- vitamin permix
0.50 plab S
Salt
1.00 [N gy 3 3
Oyster powder
(Kis 03be Lo )3) @l:.a._\..‘.‘, S 5
Chemical composition
L_g.\i.?; [ Lﬂ
91.24 ’
Dry matter
21.32 o o
Crude protein
6.60 e
Ash
0.52 V”Js
Calcium
0.53 -
Phosphorus
1923 L ey g3 53 gl GU
' Neutral detergent fiber
736 Sl oy 5 53 Jsleal G
' Acid detergent fiber
205 (eSS 2 SIS dslin 416 55,
Metabolizable energy (Mcal/kg)
134 (558 5 s JSK) s, sl el (550
Net energy for growth (Mcal/kg)
208 (SIS 5 s JSK) (A ) sl (55

Net energy for maintenance (Mcal/kg)

Yoor il el g o Mol d-ly Sim V0r D3 el s o Ml dmly Opkes SOCA sl g Juls ool — Gdas oSl p SHLS a0
— Mg ST 1S AenST 0 ST oAl g S V4 e S S YNt Dl S e S B SlaeST ST Ml Aol
(ajf Vo :(..:WJS Qw}w T;V.' o Qw}w 26;\” HEED)

1. Mineral- vitamin composition (per Kg): 10° IU Vitamin A, 15x10* IU Vitamin D3, 2000 IU Vitamin E, 0.4 g

Antioxidant, 71 g Sodium bicarbonate, 19 g Magnesium sulfate, 3 g Ferrous sulfate, 2 g Manganese oxide, 3 g
Zinc sulfate, 0.3 g Copper sulfate, 0.1 g Calcium sulfate.

M
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Table 2. Effect of probiotic supplementation, vitamin E+ selenium and their combination on performance
traits (kg) of dairy calves

boles
ozl Treatments
ck—u
Is S . | oals s L s + ) ol 3y40
Sols s S pmlw + s u—-ﬂ :J.. ,.yy.bg ol Sz ALt ltem
P-value - Probiotic with Vitamin E + L o
EM Selenium Vitamin E ~ Probiotic  Control
+ Selenium
Jel O3
0.59 2.07 35.83 38.33 3433 3583 e
Initial weight
0.48 3.04 69.00 66.00 67.67 62.5 e
Final weight
JS &35 Al
0.18 2.63 33.17 27.67 33.33 26.67 , _
Total weight gain
W5, Oy il sl
0.18 0.04 0.592 0.494 0.595 0.476 020 Sd
Daily weight gain
P
0.84 3.77 72.21 68.45 69.59 67.73 S5 Sl S
Total feed intake
Daily «l35, S, 5 o
084 006 1.29 1.22 1.24 121 Y elo bt Srae
feed intake
0.09 0.15 2.50% 2.50% 2.14° 2.66° Sl bds s

Feed conversion ratio

P<+/v0) ol La‘;,;;«l.:»wjb‘;‘.u Mt sy 0L Casy e s alial Gy >

Means in a row with different superscripts are significant at (p<0.05)
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Table 3. Effect of probiotic supplementation, vitamin E+ selenium and their combination on skeletal growth

indices (cm) of dairy calves

b les
Treatments

o3 o o el b S ) o R TS sy

P-value b gl +! il Sz dals The d_a Y Item
SEM Probiotic with 5g T after birth
'\'7_t'° Ic VI‘E" Vitamin E + Probiotic ~ Control
Itamin e+ .
Selenium Selenium

0.008 0.58 36.257 36.83° 34.67° 37.83° Initial
0.006 0.49 36.50™ 37.67%® 35.50° 38.00° 14 s
0.144 0.29 38.33%® 37.83° 38.17%® 38.83° 28 Bo d' lenth
0.159 0.404 40.92° 42.25° 41.75® 41.42% 42 Y
0.055 0.44 43.50° 44,25 45.25° 43.83° 56
0.075 0.45 75.08% 75.33° 73.92° 75.58° Initial
0.968 0.54 77.33 77.25 77.33 77.00 14 o s
0.216 117 82.67 80.00 82.50 80.00 28 o e
0.103 1.47 86.83° 82.33" 85.33% 82.33° 42 Withers height
0.108 157 88.00° 82.83" 86.83% 84.17%® 56
0.029 0.46 72.92% 73.67° 72.00° 74.00° Initial
0.637 0.47 74.83 75.00 75.17 75.67 14 .
0.069 1.23 80.50° 76.17° 80.17*  77.83" 28 e
0.024 1.42 85.83° 80.00° 84.17%® 80.67° 42 Hip height
0.058 1.48 85.83% 80.00° 84.17%® 82.00® 56
0.843 0.45 12.17 12.50 12.00 12.00 Initial
0.866 0.44 13.50 13.67 13.33 13.17 14 s
0.361 0.42 15.67 16.67 16.50 16.50 28 T
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Table 4. Effect of probiotic supplementation, vitamin E+ selenium and their combination on blood parameter
of dairy calves
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Table 5. Effect of probiotic supplementation, vitamin E+ selenium and their combination on rumen fluid
volatile fatty acids concentration (mmol L) of dairy calves
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Table 6. Effect of probiotic supplementation, vitamin E+ selenium and their combination on rumen fluid NH3-

N and pH of dairy calves
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Abstract

Backgrounds and objective: The use of growth promoters and the strengthening of the
immune system has been one of the concerns among the livestock nutritionists. At first, using
antibiotics was the best solution; however, concerns about their effects on livestock products
have prompted scientists to find suitable alternatives. Probiotics as natural products along with
some vitamins were good choices. This study was conducted to investigate the effects of
probiotics and vitamin E+selenium supplements on the performance and some blood and
ruminal parameters of Holstein calves.

Material and Methods: Twenty-four Holstein male calves were randomly assigned to 4
treatments after weighing and postpartum procedures. The calves were transferred to individual
cages and fed a sufficient amount of colostrum for the first 3 days. Treatments included: 1-
basal diet (starter diet + milk), 2- basal diet with Bioguil probiotic (2 g), 3- basal diet with an
injectable supplement of vitamin E+ selenium (0.14 ml per kg live weight), and 4- basal diet
with probiotic and vitamin E + selenium. Probiotics were administered daily and vitamin E+
selenium at birth and 14 days of age. The calves were fed milk twice a day. The calves were
also fed with a starter formula from the beginning of the second week of the experiment. The
calves were weighed at the beginning of the experiment as well as once every two weeks. Feed
intake was calculated daily. Skeletal growth indices including body length, withers height, hip
height, hip width, and heart girth were measured and recorded at the beginning and then on days
14, 28, 42, and 56 of the experiment. Blood sampling was done at 7, 21, 42, and 56 days old
calves, four hours after morning feeding by venoject tubes via the jugular vein. Blood
metabolites including glucose, albumin, total protein, beta hydroxyl butyric acid, cholesterol,
triglyceride, urea, and immunoglobulin G (IgG) were measured. The rumen fluid was collected
using an esophageal catheter on days 21, 42, and 60 to measure ammoniacal nitrogen and
determine the fatty acids profile. The data analysis were carried out in SAS software using the
MIXED procedure.

Results: Probiotic and Vitamin E + selenium did not have any significant effect on the weight
gain and feed intake of calves (P >0.05). However, in calves receiving probiotic and probiotic
combination with vitamin E + selenium, despite the lower initial weight, total and daily weight
gain was numerically higher than control and those recipients of vitamin E + selenium. Feed
conversion ratio (FCR) in the probiotic treatment showed a tendency to improve compared to
the control (P = 0.09). Except for total protein (P= 0.002) and IgG (P=0.0004), other blood
parameters were not affected by treatments (P>0.05). Probiotic, vitamin E+selenium and their
combination reduced blood protein level compared to the control. In contrast, these treatments
increased IgG level. Treatments had no effects on the concentration of volatile fatty acids
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(P>0.05). However, the use of probiotics and vitamin E + selenium increased the amount of
acetate and propionate numerically. The amount of ammonia nitrogen and pH were not affected
by the treatments (P>0.05).

Conclusion: Probiotic treatment improved feed conversion ratio (FCR) and increased some
skeletal growth indices in suckling calves. The use of probiotics, vitamin E + selenium, and
their combination increased the absorption of IgG, which may lead to resistance of calves to
infectious diseases such as diarrhea.

Keywords: Blood metabolites, Growth promoters, Holstein calves, Immune system,
Performance, Vitamin E + selenium
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