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Table 1- Ingredient and Chemical composition of concentrate of neonatal Holstein calves

il s s caallgS )3 b yas s 5luiS lard (oS 3 5 <l =Y Jgda

She el 7 wherd <S5 v
ingredients Chemical composition
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Corn ’ Dry matter ’
P 9
Barely 12 cp 18.7
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Wheat bran NDF ’
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The combination of vitamin and mineral supplements: 500000 IU per kg of vitamin A, 100000 IU per kg of vitamin D3, 100
IU per kg of vitamin E, 400 mg per kg of antioxidants,195000 mg per kg of Calcium, 90000 mg per kg of phosphorus,
55000 mg per kg of sodium, 90000 mg per kg of magnesium, 300 mg per kg iron, 3000 mg per kg zinc, 2000 mg per kg of
manganese, 280 mg per kg copper, 100 mg per kg cobalt and 1 mg per kg selenium.
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Table 2- The effect of dietary treatments on performance of neonatal Holstein calves

ialejl (sloo e 51
dietary treatments

P value
Tl T2 T3 T4 T5 T6 T7 T8 T9 SEM
(055 395 2 Shis> Srae xSl T P TP
Average daily feed intake (gr)
Js) oke
First 369.2 449.7 378.5 418.6 417.6 427.9 448.4 410.02 332.8
month

S olo
focond % am07 1a7s1 1ads2 B8 167702 13850 15174 14641 13 037 oooor 02

month
29 J 1091
Whole 9394 1161.7 1026.6 931.8 e 1106.5 993.4 1013.8 991.9
period
039 0eSkea (o 55k
Average weight (kg)
sl s f d b b d
Primay  35.25° 35 35.5 36 35.75¢ 36 35.5 35.25¢ 36.25° 0 -
weight
o))
<k 89.62¢  95.75*  89.50° 93® 91.5%  94.25b 918be 92.25% 9325 1.29  0.0001
Final
weight
wlyg) 0y ol (ks (p T okS)
Average daily weight gain (kg)
Js) oke
First 0.59¢ 0.77* 0.68° 0.72%® 0.68° 0.76* 0.70° 0.74% 0.75
month
fja ole

Second 1.02° 1.16* 1.10%® 1.12% 1.11% 1.15° 1.12% 1.13% 1.12% 0.04 0.12 <.0001 0.83
month

0590 S
Whole 0.51 0.66 0.59 0.64 0.62 0.67 0.61 0.64 0.65
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e has o ps (5 5kS)
Feed conversion ratio (kg)
Js) ol
First 0.99 0.82 0.92 0.96 0.91 0.87 0.93 0.89 0.93
month
fja aLe
Second 1.43 1.31 1.43 1.38 1.39 1.34 1.41 1.33 1.41 0.67 0.44 0.61 0.87
month
0599 JS
Whole 1.34 1.21 1.33 1.29 1.23 1.25 1.32 1.31 1.38
period
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abc Different superscripts show the significant effect among experimental treatments.
Ti. basal diet without additive (control), T>. basal diet containing 2 g probiotic additive, Ts.basal diet containing 3 g probiotic, T4. basal diet
containing 3 g organic acid, Ts. basal diet containing 4.5 g organic acid, Te. basal diet containing 2 g of probiotic and 3 g of organic acid, T;. basal
diet containing 2 g of probiotic and 4.5 g of organic acid, Ts. basal diet containing 3 g probiotics and 3 g of organic acid and Ty. basal diet containing
3 g probiotic and 4.5 g organic acid
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Table 3- The effect of dietary treatments on feeding behavior of neonatal Holstein calves (h/a day)

T6 T7 T8 T9 P value SEM

T1 T2 T3 T4

A 1263 1147 12 1207 12.13
Rest time
Sy B

> n._‘i).an 5 5.59 5.44 5.50 5.50
Feed intake
. ‘ Soat
UJ;),PW, 6.37 6.58 6.56 6.43 6.37
Rumination

11.56 12.26 12.02 12.17 0.877 0.457

5.56 5.43 5.47 5.40 0.881 0.322

6.43 6.31 6.51 6.43 0.999 0.447
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Ti. basal diet without additive (control), T>. basal diet containing 2 g probiotic additive, Ts.basal diet containing 3 g probiotic, Ta.

basal diet containing 3 g organic acid, Ts. basal diet containing 4.5 g organic acid, Te. basal diet containing 2 g of probiotic and 3 g of
organic acid, T;. basal diet containing 2 g of probiotic and 4.5 g of organic acid, Ts. basal diet containing 3 g probiotics and 3 g of

organic acid and To. basal diet containing 3 g probiotic and 4.5 g organic acid
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Table 4- The effect of dietary treatments on skeletal growth of neonatal Holstein calves (cm)
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T1

T2

T3 T4 T5 T6 T7 T8

T9

P value

SEM

o Job
(Roile)
Body length
(cm)

oS gu 5l 08

(el
height from
front(cm)

S 5l

(el
height from
behind(cm)
(el
Abdomen
size(cm)

- s5le) aew

(o
Chest
size(cm)

85

89.94

97.75

104.06

96.56

89.13

94.69

102.81

110.19

104.18

87.38 86.12 86.06 88.38 88.25 88.44

91.25 91.81 91.25 91.44 93.50 94.19

99.25 9975 99.68 101.75  100.56  101.68

106.44 108.13  109.25 10444 105.88  109.38

98.81 101.88  101.56  100.13 98.13 102.13

85.75

91.25

99.68

106.69

98.88

0.246

0.246

0.442

0.733

0.571

1.3

3.22
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T,. basal diet without additive (control), T». basal diet containing 2 g probiotic additive, Ts.basal diet containing 3 g probiotic, Ta.
basal diet containing 3 g organic acid, Ts. basal diet containing 4.5 g organic acid, Ts. basal diet containing 2 g of probiotic and 3 g

of organic acid, T;. basal diet containing 2 g of probiotic and 4.5 g of organic acid, Ts. basal diet containing 3 g probiotics and 3 g of
organic acid and To. basal diet containing 3 g probiotic and 4.5 g organic acid
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Table S- Effect of experimental treatments on blood parameters of neonatal Holstein calves

Tl v 3 T4 5 T6 7 T8 9 P values
555 SEM
Glucose T P TxP
Y03, 5974 669 6025 7948 8336 7612 8147 7164 75.60
Day 45
Vo, 5379 6689 5121 6560 7548 7367 69.66 5638 e4s7 0 017005095
Day 75
Jp s
Cholesterol
Y03, 338 3955 2924 3161 2462 3534 2962 29.62 36.80
Day 45
V0 g, 3220 3059 4261 4157 414 3672 4819 4221 5027 120 0200030002
Day 75
Yyl g 5
Triglyceride
Y03, 2125 1429 1232 1589 1553 1089 1571 13.05 15.71
Day 45
vay, 1753 1330 1536 1256 1293 1422 218 134 1906 2 09 03 02
Day 75
ol
Albumin
Y05, 289 291 293 296 263 311 302 306 292
Day 45
vy, 318 325 32 313 305 312 314 302 316 012 030 0000 0.54
Day 75
Soson
Total protein
¥ 35, 604 587 625 593 597 603 597 609 589
Day 45
oy, 684 668 695 684 722 691 714 676 756 020 034 00001 08
Day 75
oyl &
Urea nitrogen
Y0 55, 604 587 625 592 597 603 673 609 589
Day 45
Y s 432 240 273 194 264 242 334 38 291 109 006 00001 04
Day 75

(P<o1+0) 55 oylol Ll &y (5l e G| alite e g b (slay Sile abe
0395 ) jlaws Jolite 51 TXP 09> 1:P ylas $1: T
435y 2 25 ¥) Ssman 52951 ol 4l o T3 oless (Alogs Lol jo il @ ja) 13 25 Y) Siigmgn 93] sl 4k 0 T2 oloss 4] 02) L2l oy T
oy TTo oyl {AlluogS Loly 2 53l 4 505 93 5 ¥10) Sl o5l b ops Ts (dlogS wly o <5l 4 gy 53 25 ¥) ol o5l b ops Ta (Wlogs ol, o <]
olosd (AlusS ol 52 ol 4 Sy 03 STl £ K10 5 Sisg 05 V) s> b oy T (Alos ol o ol 4 oy 50 Sl 25 ¥ 5 Ssg 25 Y) sl il
ooy 32 4 5y 33 T sl 15 ¥I0 5 s 5 V) ool 4 onTo g (Ao oly o i & 55y 5 Tl o5 ¥ 5 s 15 V) 59 4L o Ty
(Al

abc Means within the same line with different superscripts differ significantly (P<0.05)
T,. basal diet without additive (control), T>. basal diet containing 2 g probiotic additive, Ts.basal diet containing 3 g probiotic, Ts. basal
diet containing 3 g organic acid, Ts. basal diet containing 4.5 g organic acid, Te. basal diet containing 2 g of probiotic and 3 g of organic

acid, T;. basal diet containing 2 g of probiotic and 4.5 g of organic acid, Ts. basal diet containing 3 g probiotics and 3 g of organic acid
and To. basal diet containing 3 g probiotic and 4.5 g organic acid
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Table 6- Effect of experimental diets on white blood cells and immune response of Holstein calves

T 2 T ™ 15 T6 7 T8 T9  SEM P values
White blood cell (%)
Dm "1’5 560 673 663 730 690 840 815 750  6.83
o 047 0.005  0.0001  0.09
2% 720 985  9.05 876 935 928 955 935 885
Day 75
(%) Lo yis
Neutrophil (%)
N 2875 2950 2825 35 3725 4325 33 2725 3150
Dj‘?“ 299 02 00003 0.0l
B 37.50 4425 4150 4125 3550 42 3950 40.50  36.25
Day 75
() gt
Lymphocyte (%)
Dm "1’5 66.75 7050 6550 6125 57.50 5250 6325 70.25  64.50
o 281 0.07  0.0001  0.02
2 58 5225 55 5425 59 52 56 56 59.75
Day 75
(7)) comsgige
Monocyte (%)
N 475 550 625 350 525 425 375 250 4
Day 45 069 01 032 045
Y 35 450 350 350 450 550 6 450 350 415
Day 7

(P<-0) 55,5 (g el Lo as gl sine OS] o i gy |y (sl Silie abC
20393 ) Hlows hilie 51 TXP w0yg5 $1:P ¢jlas 31T
s 2 5 & 533 3 05 ) Sz, 52558 il 4k oy T3 e (WasS oly o i 535 9 235 ¥) Sz, o338 s 4l o T2 o (o) a5 oy T
P5 V) sl adh o T ot (4losS s 1o el & 35y 9 2,5 F18) el sl a4 oy T (elosS (s 5o el & 35y 9 25 ¥) Sl (s o Ty {llss
P ) sl o T oo ddllosS oy i 3353 J el 2.5 ¥/ 5 S 25 1) sl b oy 7T dllosS oy 1 el 5y 55 sl 25 ¥ 5 Spne
(4o oy 2 514 33y 3 JT e 1.5 18 5 Sman 25 Y) sl el oo 5 (Aot ol o el 4535 3 Sl o5 5 S

abc Means within the same line with different superscripts differ significantly (P<0.05)
T,. basal diet without additive (control), T,. basal diet containing 2 g probiotic additive, Ts.basal diet containing 3 g probiotic, Ts. basal diet
containing 3 g organic acid, Ts. basal diet containing 4.5 g organic acid, Ts. basal diet containing 2 g of probiotic and 3 g of organic acid, T.

basal diet containing 2 g of probiotic and 4.5 g of organic acid, Ts. basal diet containing 3 g probiotics and 3 g of organic acid and Ty. basal diet
containing 3 g probiotic and 4.5 g organic acid
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Table 7- Effect of experimental diets on the fecal consistency score and neonatal Holstein calves condition

T1 T2 T3 T4 T5 T6 T7 T8 T9 Pvalue SEM

e pld
Feces 0.29° 0.11% 0.18%¢ 0.14 0.3 0.1° 0.33% 0.26° 0.3 0.007 0.037
consistency

S¢S |
S s 0.332 0.11° 0.19 0.16% 0.18® 0.15° 0.21? 0.11° 0.232 0.019 0.409
Ear score

: \
e 0.332 0.11% 0.192 0.16% 0.18® 0.05¢ 0.21% 0.11%¢ 0.23% 0.018 0456
Eye score

; |
o 0.15° 0.04¢ 0.11% 0.09% 0.15% 0.05¢ 0.16% 0.08% 0.19 0.044 0.528
Nose score

(P<e1+0) 35,5 o el Ll ay g o sino V3] ailiin yo By > by (cloySilis abC
390 2 5 ) Siigmton 5993 sl 4l oy T gla (oS oly 5o il 42 53 2 25 Y) Sismg 59938 sl 4l o T2 loss (4 02) 2l oy T
T oo (dlsgS poly 1o 513 & 59, 15 2,5 ¥/0) Sl 55l 4l oy TTs (AlugS Loly yn il 4 595 3 25 ¥) Tl 59l Al o Ty (Alass Lo, o olil 4
s 2 5 4 gy 5 T sl 5 0 5 a5 V) il s oy 7 {Wasf oly o o 4 33y 2 Jlaeol 25 ¥ 5 g o5 V) il 4l o
&3 2 el p 5 ¥1D 5 s p5 ¥) cssl b oyeiTo 5 (Aasf ol o 51 & 3y > Sl o5 ¥ 5 Sgs 55 ¥) (595 b e T e el
(Aloss ol o -1

abc Means within the same line with different superscripts differ significantly (P<0.05)
T,. basal diet without additive (control), T>. basal diet containing 2 g probiotic additive, Ts3.basal diet containing 3 g probiotic, Ta.
basal diet containing 3 g organic acid, Ts. basal diet containing 4.5 g organic acid, Te. basal diet containing 2 g of probiotic and 3 g of

organic acid, T;. basal diet containing 2 g of probiotic and 4.5 g of organic acid, Ts. basal diet containing 3 g probiotics and 3 g of
organic acid and To. basal diet containing 3 g probiotic and 4.5 g organic acid
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Introduction: Calf breeding has been one of the most important and sensitive management programs in cattle
farms. Therefore, using the right nutrition strategies for their improved growth and health is very important. For this
reason, antibiotics have long been used in many countries to increase the growth of livestock due to their inhibitory
effect on harmful bacteria in the gastrointestinal tract. In the last decades antibiotics were used for stimulating growth
and increasing viability in calves, because of improving antibiotic resistance finding new techniques for improving
growth and viability and reducing weaning weight is necessary. Adding supplemental levels of probiotic and organic
acids can increase the immune system and improve health of calf. OBJECTIVES: In this study, the effects of different
levels of probiotic and organic acids additive were investigated on blood metabolites, immune response and health of
Holstein calves.

Material and Methods: In order to determine the effects of different levels of probiotic and organic acids on the
performance, skeletal growth and feeding activity of infant calves, the experiment was conducted using 36 Holstein
calves with a mean weight of 36 kg + 2 in a completely randomized design with nine treatments and four replicates. The
experiment lasted for 75 days in Moghan Agro-Industrial Company located in Parsabad city, Ardebil province.
Treatments included: 1. basal diet without additive (control), 2. basal diet containing 2 g probiotic additive, 3.basal diet
containing 3 g probiotic, 4. basal diet containing 3 g organic acid, 5. basal diet containing 4.5 g organic acid, 6. basal
diet containing 2 g of probiotic and 3 g of organic acid, 7. basal diet containing 2 g of probiotic and 4.5 g of organic
acid, 8. basal diet containing 3 g probiotics and 3 g of organic acid and 9. basal diet containing 3 g probiotic and 4.5 g
organic acid. The study evaluated feed intake, body weight gain, feed conversion ratio, skeletal growth, nutrition
behavior, blood parameters, immune response and the calves health state. The test results were analyzed in a completely
randomized design with SAS statistical software version 9.1.

Results and discussion: The results showed that experimental diets had a significant effect on feed intake and daily
gain, blood glucose and cholesterol and improved the immune system and health status of calves (p <0.05). In contrast,
the experimental diets do not have a significant effect on the final weight and feed conversion ratio. This study also
showed that the addition of probiotic, organic acid and the combination of these additives did not affect skeletal growth
and feed intake activity of Holstein calves. Experimental treatments at 60 days and the whole period had a significant
effect on feed intake. In general, probiotics increase food intake through their effects on the processes of digestion and
absorption of nutrients. The average daily weight gain in the first, second and whole months of the period was affected
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by experimental diets but the overall effect of treatments in time periods was not significant. Blood glucose
concentrations were increased in calves receiving treatment 5, which could be attributed to the created suitable
environment in the intestinal tract due to the consumption of organic acids, which may have contributed to the digestion
and absorption of more nutrients and As a result, it increases the blood glucose levels. Experimental diets had a
significant effect on the white blood cell percentage in both sampling times (45 and 75 days). In general, the
improvement of the immune system by probiotics is done through three ways of increasing general antibodies,
increasing macrophage activity and increasing the production of local antibodies on the mucosal surface of tissues such
as the intestinal wall. The effect of organic acids on the immune system is still largely unknown, but in general it can be
said that organic acids improve digestion and absorption of nutrients as well as reducing harmful bacteria and help the
immune system improvement.

Conclusion: based on the obtained results dietary treatments do not have any adverse effect on calves' performance.
Moreover, it can be concluded that feeding probiotic and organic acid to the calves could have positive effects on
animal performance and health state, so supplementing the diets by these substances is a good mean to improve the
calves’ growth.

Key Words: Calf, Holstein, Nutrition, Organic acid, Probiotic.



