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Aerobic bacteria
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Nutrient Recommendations
For Dairy Calves
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Figure 15. Relationship between weight gain and /

starter intake.
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Starter formulas 1115 b gus IS 1,

®

Roasted Linseed Soybean
ngredient, % as-fed soybeans meal meal
“Corn 38.0 38.0 38.0
Qats 20.0 20.0 20.0
Molasses 2.0 2:4) 20
Roasted soybeans @ 14.5 0 0
Linseed meal @ 0 16.7 0
Soybean meal @ a5 135 245
Corn @ 0.5 2 0.8
Wheat midds @ 2.0 5.0 5.0
Other ingredients @ 6.5 20 4.7
Plant Proteins for Starters
@ Akey Research Center (0-56 days)

Starter

ADG, intake,

Protein source Ib/day Ib/day

Roasted soybeans 1.193 2.030

Linseed meal 1.160 2.050

@

K a ADG and intake greater for sovbean meal than others (7= 0,05)
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Table 13. Suggested calf starter

nutrient content.

Nutrient Amount?
« - i o _ 2

000 Jakwl g3 g SV

A
NDF (%) 12.8 . 3 . o ..
ME (Mcal/lb) 1.49 &) anS Jﬁ\g-’ J e b Jw kel U
Macrominerals (%) yGsovy
Calcium 0.7
FPhosphorus 0.45
Magnesium 0.1
Sulfur 0.2
Potassium 0.65

Microminerals (ppm)

Manganese 40
lron 20
Copper 10
Zinc 40
Cobalt 0.1
lodine 0.25
Selenium 0.3

Vitamins (IU/IB)

Vitamin A 1,818
Vitamin D 273
Vitamin E 11.4

Source: Nulrient Reguirements of Dairy Catile, 2001,
Dy matter basis.
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a2 OIMplified formulation guidelines

SRRV
Age of calf, months 0to 2 2to 4
CP minimum, % 18 15 -16
ARlternatives to com Minimize, use only as pellet binders
Hay maximum, % 0 a=10
NDF maximum, % 15 19
Calcium, % 0.7-0.8
Phosphorus, % 0.5-0.6
Magnesium, % 0.18 - 0.2
Sulfur, % 0.16 = 0.2
Salt, % 0.5-1.0
C18:2 to C18:3 ~8:1 corrected with Akey premix”
Vitamins, trace minerals from Akey premix®

*Calf premix w/A-Boost at 15 Ib per ton of complete feed
*Heifer premix wiA-Boost at 7.5 |b per ton of complete feed

@ Hoard’s Dairyman, July 2008 issue /




4 11133 Gt 98 Adgls a2 (5 9 <3 glaio o5 gd )

10 &S 530 o 3t ole WOV
Elis 03l O pan S g ol Q) P L Awglde 3 dlo £ YU s &350 50 U
(‘ﬂ\-g slad ol 5 0 4 (..g_;”)

(Bartley, E. E. 1973)

Loy # 5 ksé 9 TDN & jae il U

£ 46 x6ad Y Sl Kol sl g Ul

Cotl ddghe )15 ame xS () Cowlis pH 31 j20S J g dadd 43 4SS pH Ul

(Drackley. 2008)
11

11090 Wb 5599 592 dCumiv WL 1) b pii>

16 K 305 Sl gad b Lad o 4dgke o iV
Odds sz 3 Ol JOas ¢ 4 OIS o (Bl 31 K8l 5 5 ) peis S £ U

@ (Physical Abrasion) 4 ghe ixslw 1 Ul -




4 535 (Physical Abrasion) 4igle sy il pgedo

10SCh syl 4l S B 33 Sy p SSpd 019 (S vl

(GreenWood et al. 1997 and Beharka et al. 1998) ..\..fb\.ggo

&
009 Gl 0 St 5 S 91 2 axsil ST 4y V/

-
E *
E - e
G ST L e R < -
o T - e Ty 2T =
- - Rl Tir o i e e . e
e 'r. T Hten AR | ey i
- i
. 4

Stratum Spinosum (SS)

Stratum Basal (SB)




-

(ool iz o1E518) g wais (b IS & Shos g dols asi )

(2014) o) s g Wighl g afllae  V/

Table 2. Dry matter intake, ADG. feed efficiency, weaning day, weaning weight. and final weights as influenced by dietary alfalfa hay and
sodium propionate supplementation

centrate + 5% a

““\leans within a row with different superscripts differ (P < (.05).

Treatment' P-value
5%AH 10%AH Forage Propionate

Parameter Contral  Pro 5%AH  +Pro 10%AH +Pro  SEM (F) (P) FxP
Starter intake, kg/d | | |

wk 1to6 0.34%  0.29° 0.38%¢ 035" 0.50° 0.48° 0.0 <0.01 0.49 0.95

wk 7 to 10 N il 204 170 207" 244 0.13 <0.01 0.74 0.04

wk 1 to 10 0.89° 0.81° 1.08% 0.90° {19 1.25% 0.07 <0.01 0.46 0.13
ADG, kg/d

wk1to6 0.44% 0.39®  0.33° 0.37% 0380  040%  0.02 0.06 0.87 0.28

wk 71010 074" 072" Q.77 0.78%  0R3*® 090t 0,03 0.03 0,72 0.76

wk 1 to 10 0562  0.52° 0.50" 053 057" 0.60° 0.02 0.05 0.72 0.32
Feed efficiency

wk 1 to 6 .48 0478 (.36™ 0.42¢ .32 0.41*  0.03 0.01 0.09 0.30

wk 7 to 10 0.35" 0.38* 0.29" 0.39* 0.35% 0.27° 0.02 (.19 (.36 <0.01

wk 1 to 10 (.42% 0.43% 0.33° 041* 033 0.35"  0.02 <0.01 0.08 0.25
Weaning day 57° 61° 46" 59° 45" 47" 2.70 <0.01 0.01 0.09
Weaning weight £5.58 66.27 64.08 65.03 61.37 63.72 2.91 (.65 (.62 0.93
Final weight 79.85°  82.22°  R0.35 80.20°  88.74*  8T.78" 1.69 <0.01 0.76 0.53

'Control = concentrate only with no forage and sodium propionate supplemented; Pro = concentrate + 5% sodium propionate; 5%AH = con-
lfalfa hay: 5%AH + Pro = concentrate + 5% alfalfa hay + 5% sodium propionate; 10 %“‘LH = concentrate + 10% alfalfa hay;
'\%AH + Pro = concentrate + 10% alfalfa hay + 5% sodium propionate,

/
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Table 3. The effects of level of supplementation (8 vs. 16 %) and particle size (medium vs. long) of alfalfa hay on starter feed intake, growth
rate, gain-to-feed ratio and fecal score from d 3 of age until d 21 post-weaning in dairy calves (n = 10 per treatment). The control group is
included as a reference treatment.

Treatments’
4
Low level High level P-value® Contrast
ifibles MPS LPS MPS LPS SEM L PS LxPS Control’ SEM  P-value
Starter feed intake, g DM/d
Pre-weaning 382 449 465 409 54 069 092 026 417 61 0.90
Post-weaning B 5 2,273 2,161 1910" 163 096 046  0.02 1,982 160 0.77
Entire period 784" 1,033% 989° 857" 73 0.83 043 0.0l 886 76 0.73
Milk intake, g DM /d 499 498 498 500 1.9 0.88 098  0.37 501 1.8 0.33
ADG. g/d
Pre-weaning 405 472 468 373 40 0.68 0.73  0.05 403 38 0.50
Post-weaning 1,023 1,043 1,066 835 155 0.59 050 042 1,032 157 0.92
Entire period 550 577 599 471 52 059 034 015 542 55 0.82
BW. kg
Initial BW 43.1 41.8 43.2 42.7 0.7 048 025 058 43.0 0.7 0.73
Weaning BW 62.1% 66.5° 65.1%° 60.9° 1.7 046 095 0.0l 62.2 1.85 0.45
Final BW 78.3 86.3 86.6 79.3 35 086 093  0.03 79.5 33 0.39
Gain-to-feed®, g/g
Pre-weaning 0.42 0.43 0.45 0.37 0.03 066 033 023 0.41 0.03 0.74

Post-weaning 0.44 0.44 .49 0.43 007 079 071 0.63 0.49 0.07 0.69

‘k Entire period 0.42 0.45 0.46 0.38 0.03 061 047 0.12 0.42 0.03 0.81 J
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Table 3- The effects of forage source and barley substitution with corn on performance of dairy calves

Grain source Forage sourcel P value

[tems? Barley Corn SEM AH CS No.F SEM Grain Forage
Starter intake g/d

Pre-weaning 399= 320v 29 306 408 365 35 0.05 0.13

Post-weaning 1749 1627 72 16090 1970= 1484n 134 0.26 0.002

Entire period 700 607 36 594b 7252 5010 63 0.08 0.02
ADG, g/d

Pre-weaning 443 402 46.4 405b 4572 390 20 0.08 0.03

Post-weaning 853 749 49 B09sb 9222 6720 63 0.15 0.02

Entire period 535= 479y 17 4950 5692 4570 21 0.02 0.002
BW, kg

Initial 42.7 41.7 0.4 42 .4ab 41.1b 43.1= 0.5 0.11 0.03

Weaning 64.0 62.1 1.0 H2.3ab 6542 61.4b 11 0.16 0.06

Final 78.4 75.0 1.4 75.28 B81.7= 73.2vp 1.8 0.12 0.01
FE

Pre-weaning 0.49 0486 0.01 0.49 0.48 0.45 0.03 0.31 0.49

Post-weaning 0.50 046 0.03 0.52 0.46 0.51 0.05 0.43 0.43

Entire period 0.49 0.46 0.02 0.50 0.48 0.45 0.02 0.21 0.27

(P=<0.05).

1Forage source: NO.F = without forage; AH = 15% DM alfalfa hay; C5 = 15% DM corn silage.
‘ IMeans with different letters (x and v for grain source] and (a, b and ¢ for forage source) within the same row differ J
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Table 2. Effect of inclusion Alfalfa hay at different ages compared CON on Starter intake, TDMI, ADG, and G/F.

Diet Contrast P values
C vs.
Item B AHI AH2 AH3 SE Pvalue
AHI+AH2-AH3
Starter, kg
Entire trial 0.617° 0.782° 0.711*® 0.652° 0.04 0.05 0.06
Preweaning 0.446° 0.572° 0.498>" 0.453" 0.08 0.05 0.14
Postweaning 1.535° 1.970° 1 806> 1.682" 0.08 0.04 0.03
G/F
Entire trial 0.306 0.331 0.291 0.294 0.01 0.12 0.99
Preweaning 0.264 0.293 0.258 0.260 0.07 0.19 0.70
Postweaning 0.462 0.495 0417 0.428 0.01 0.75 0.82

C=0C0N; AHI= 15% of Alfalfa hay at wk 2; AHZ= 15% of Alfalfa hay at wk 4; AH3=

15% of Alfaifa hay at wk 6
“*differences among treatments {F<0.05}
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Table 3. Performance and feed intake of calves supplemented with different forage sources or not supplemented (CON)

Treatment’ P-value’

Item CON AH RH OH BS T8 Cs SEM T Txt
Initial BW, kg 52 86 | 83 16.7 $62 450 |M48 1.13 0.40 =
Final BW, kg B4.5° 8647 | 916" 96.1° 032" 936" [808° [ 203 <L -
ADG, kg/d 0.7% 0.76% 088" po3 .88° .88° 082  0.038 <000l <0001
Intake, kg of DM /d

Starter 088 | 076 099t L 106® 117 | 098] 0028 <000l <0001
Forage —_ 0.200  0Md6° 0201 0.060" 0048 | 0051 00198 <000l <0.001
TDMI 1.29° 137 1469 167 15 164 [ 148" 004 <000l <0.001
DML % of BW 2.14¢ 2.26% 236 255 2424 9540 1235 | 00004 <000l <0.001
(ain-to-feed’ 05465 | 05411 0557 05308 05398 05370 | 05480  0.01260 082 <0001

“*Means within a row with different superseripts differ (P < 0.05).
'CON = control: AH = alfalfa hay: RH = rye-grass hay; OH = oat hay: BS = barley straw: TS = triticale silage: CS = corn silage.
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Control 10%AH 10%AH + Pro

Figure 1. Interior of rumen of selected treatments. Control = concentrate only with no forage and sodium propionate supplemented: 10%AH
= concentrate + 10% alfalfa hay: 10%AH + Pro = concentrate + 10% alfalfa hay + 5% sodium propionate. Color version available in the online

PDE.
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