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Table 1. Ingredient and chemical comPosition of starter (Percent in diet dry matter).

e bt S5 o3 s 5
Content Chemical comPosition(%) Percent ComPonents(%)
89.64 (Dry matter) St osle 37 (Corn grain) Cous als
2.95 Mcal/ kg ME) o 52le (55,1 14 (Barley grain) s 4l
20.70 (Crude Protein) P s 3 (Linseed) OLS &ils
7.12 el Gesiegd 2 slnels S 5 (Rice bran) Tr o
(Acid Detergent Fiber)
14.10 A et > el S 36 (Soybean meal) Lo S
(Neutral Detergent Fiber)
4.00 (Fat) w0025 (Iron sulfate) ool ol e
0.01 (Levucell) s s)
0.7 (Sodium bicarbonate) Oy s
1.5 (Oyster Powder) Gl s
0.5 (Salt) S
0.45 (Magnesium oxide) (e demS]
0.5 (Bentonite) S gt
1 (Mineral supplement) e JeSe
1 (Vitamins supplement) ' a.els Jose

MO Biopelus p 8 e AT E el s Jlep a5 000 D el s Jadlon aols v )ATA ey Ml a1 Y x) 8 (el =)
PRk WY S al oS e PP Sl o S e A il Sl 8 Jee VTV (sls 0 S e V1500 (Mg oS e

55

22 C by S La 1000 5 g 0 S A VV/E Biposlas

1= Contained 12x10° Iu vitamin A, 7x10*Iu vitamin Ds, 5500 Tu vitamin E, 830 mg vitamin B, 850 mg riboflavin,
1650 mg thiamin, 1345 mg pantothenic acid, 890 mg Pyridoxine, 66 mg folic acid, 9.3 mg vitamin By,, 12.4 mg

biotin and 15500 mg vitamin C/kg.
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3- Acid Detergent Fiber (ADF)
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2- Netural Detergent Fiber (NDF)
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Table 2. Average of starter feed intake, weight gain and feed efficiency.
Sl s e Slogen p SV it Slogen 0 S0 sl
- ¢ Ol 3 oles
Dasobgme 3l e logs 0510 -
sodium sodium sodium Time Item
P-value SEM Control
humate humate humate
0.8690 29.206 686.39 686.81 674.99 709.8 (0-60 Days) S s 3l i P
s G
0.0585 176.670  2133.47°  1726.69* 1420.28" 1940.81*  (60-75Days) s,S & 3l s ) T
Feed intake(kg/d)
0.0767 54413 1081.05 970.42 889.16 1045.00  (0-75 Days) S35, Vo-+
0.0742 22.228 599.70 598.21 642.86 557.29 (0-60 Days) (5,8 o 5l i
ey sl
0.2682 58.821 799.60 845.24 940.48 932.54 (60-75Days) (5,3 w5l A Weight gai ul): “:ﬁ
e1ght gain ( )
0.2180 26.854 671.67 686.33 743.33 677.22 (0-75 Days) S35, Vo-+ gne ¢
0.0717 0.0597 1.16 1.16 1.05 1.28 (0-60 Days) (5,5 o 3l i
0.1036 0.367 2.92 2.29 1.60 2.12 (60-75Days) (S o 3l dn e
0.0003 0.081 1.63° 1.42° 1.20° 154" (0-75Days)  _Sj,vo-. | cedconversion

AP<e/0 0) Al o I3 pme sl 3 gy KL (s y pa s wline 6 by

Values with differing letters within the same rows are significantly different (P<0.05).
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Table 3. The Effect of Nutrition on Nutrient apparent Digestibility (percent).

s e Jlezsd las QLG}:A(;\() ﬁ,\wauﬂa(;h NJMQL»}:.A(;& Jals A
TR EV I\ PV IR W
O3 3 lteal i . s
- - - Nutrients Percent
P-value SE Sodium Sodium Sodium Control
humate humate humate ontro
0.1436 0.281 88.80 88.70 89.36 89.64 Dry matter S osle
0.0001 0.487 64.84¢ 68.13° 76.57° 70.21>  Crude Protein o s
OIS W (]|
0.4229 0.566 52.50 52.65 53.37 52.00 S ek 02 ol
Neutral Detergent Fiber
| oy g LUl
0.0816 0.331 50.12 50.62 51.12 49.87 ool oy 02 Joloeld S

Yoy

Acid Detergent Fiber



0.0323 0.341 71.51° 7251

73.30°

72.00° Fat e
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Values with differing letters within the same rows are significantly different (P<0.05).
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Table 4. Blood parameters in experimental calves

sl
. Ol 3 Slew
P-value 3l lzl b Sl u i
SE Sodium Sodium Sodium Control Time Item
humate humate humate
0.3874 6.183 100.00 103.00 107.50 118.50 (Days 30) S35, 7"
0.5632 4412 86.00 89.00 80.25 90.25 (Days 60) 555, #+ L
-1
00017 2241 79.25 82000 7125 8825 (Daye7s) si,,ve e (mEdh)
0.8452 0.161 572 5.80 5.65 5.85 (Days 30) S35, 7
0.0345 0.173 5.85° 5.8° 5.72° 5.01° (Days 60) S5, 5+ S ofan
. -1
0.0001 0.061 5.70° 5.62° 5.80° SOT (Days75) S3s,v0 I PrOteing(dl)
0.8701 8.392 80.75 88.50 88.25 88.75 (Days 30) S35, 7
0.7815 6.844 78.50 81.75 74.50 84.25 (Days 60) S35, #+ (mmol Lit")J; zds
a a b a
0.0298 5.756 75.00 77.75 52.50 79.25 (Days 75)_S 35, Vo
0.0521 0.071 3.07* 2,97 3.17° 2.87° (Days 30) S35, Y+ cnsdl
0.0762 0.056 3.00° 3.00° 3.02° 227° (Days 60) 55,7+ Albumin (gr I’ )
0.0525 0.091 297 297 3.17° 235 (Days 75) S 35, V0
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Table 5. Ruminal parameters in experimental calves.
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Values with differing letters within the same rows are significantly different (P<0.05).
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Table 6. Changes of body size in calves.
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0.1872 0.253 0.91 1.00 1.29 0.50 (60-75Days) 3 55,v0-7+ HiP width
b b a b
0.0102 0.257 3.54 3.70 4.58 3.50 (Total period). ,5s s (cm)
D $3s, 90
0.4549 1.066 19.50 19.91 2175 19.91° (Days 60) 55 P
0.0575 1.284 6.16° 6.83% 10.33° 5.58" (60-75Days) $55,v0-7+ Heart girth
0.0001 1.022 25.66" 26.75° 32.08" 25.50° (Total period).,ss s (cm)
Days 60) S5, #+
02138 1.853 30.50 30.00 34.50 33.91 (Days 60) 532, P
0.6696 2221 9.08 8.50 5.75 6.33 (60-75Days) 3 55,v0-7+ Wai
0.9362 2.182 39.58 38.50 4025 4025 (Total period)., s s aist (cm)
Days 60) S5, #+ .
0.8321 0.296 7.75 8.01 8.00 7.25 (Days 60) 535 o s i)
0.2482 0.494 3.63 3.12 2.75 2.18 (60-75Days) 3 55,¥0-5 Withers
a b b a .
0.0185 0.433 10.07 10.50 10.50 9.62 (Total period). ,5s s height (cm)
Days 60) S5, #+
0.6413 0.631 16.79 17.00 17.00 16.00 (Days 60) 55 o dsk
0.9518 0.642 3.33 3.12 3.54 3.58 (60-75Days) S ;55,v0-7 Body length
0.7145 0.571 20.12 20.12 20.54 19.58 (Total period)e, s> Js (cm)

AP< /0 0zl o s e sl 555 SLis (s o 3 wlise b oy >
Values with differing letters within the same rows are significantly different (P<0.05).
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Abstract

Background and objective: Based on studies conducted in response to concerns about the use
of antibiotics and other growth promoters, the demand for the use of natural growth stimulants
in the livestock feed industry has increased in the last 5 to 10 years because, unlike antibiotics
There is no tissue residue from the use of natural growth stimulants by livestock and poultry and
does not produce microbial resistance. Other additives, including sodium humate, are obtained
from organic matter decomposition, were raised. The present study was conducted to investigate
the effect of sodium humate on the performance, rumen parameters and Blood parameters
included glucose, total protein and cholesterol, and ammonia nitrogen rumors and volatile fatty
acids of Holstein calves.

Materials and Methods: Fourtyeight newborn Holstein calves with mean birth weight was
37+£2 were studied in four treatments in a completely randomized design for 75 days. Calves
received 4 liters of milk replacer (10% of birth weight) from day 4 of birth twice a day at 8 and
16 hours. Treatments were included asl) control (milk replacer supplement without
supplementation), 2) milk replacer feeding with addition of 5 grams of sodium humate, 3) milk
replacer feeding with addition of 10 grams of sodium humate, and 4) milk replacer feeding by
adding 15 grams of sodium humate. In addition to milk replacer, each animal had free access to
water and starter. Blood samples were taken at 30, 60 and 75 days of age, as well as rumen fluid
sampling in 35 and 75 days of day after 3 to 4 hours after feeding using a vacum pump for
sampling from the abdominal fluid Feed intake and calves weight were measured daily and
weekly respectively.

Results: Feed intake, Feed conversion, apparent digestibility cofficients of nutrients, volatile
fatty acid concentrations, ruminal pH and growth parameters were affected by treatments
(P<0.05). In the entire period, there was no significant difference in feed conversion among
treatments. The effects of adding sodium humate to milk were different on blood and rumen
parameters. Total volatile fatty acids in the group consuming 5 grams of sodium humate daily
was significantly higher than other treatments (P<0.05). The amount of ammonia nitrogen
concentration was affected by treatments at the end of the period (P=0.04). In the end of the
period, the lowest amount of ammonia nitrogen was related to treatment 2 (5 gr sodium
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humate). The prevalence of diarrhea was 8.33, 3, 4and 4.66 percentage respectively. General
health score for calves consuming 5 grams of sodium humate was significantly higher than
other treatments.

Conclusion: In this experiment, calves consuming 5 g of sodium humate of body weight gain,
health status, and blood and rumen parameters were in more favorable. The consumption of 5
grams of sodium humate had positive effects on blood and rumen parameters.

Keywords: Suckling calves, Health status, Sodium humate, Feed conversion
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