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Table 1. Ingredients and chemical composition of experimental treatments.
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105 20 e
Ground barley grain
0.4 0.2 ST
Fat powder
U g oS
273 30 T
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Chemical composition
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Table2. Dry matter intake, ADG, starter feed intake, and feed conversion ratio for Holstein calves (n = 15 per
treatment) fed diets contained 0 or 15% alfalfa forage

leg
Sols s 3ol kel gllax Treatments Cis
Significance SE wsle do)s VO Aals Item
15% forage Control
Dry matter intake (9/d) (5, 53 ¢8) 3 ras Ko oo
Sie,00 0
0.75 47.83 895.23 873.63 32
d 1-56
0.34 39.70 1146.82 1092.66 3 8
Overall (d 1-70)
Average daily gain (9/d) G, s 0,8 w55 035 8!
<5 a6
0.63 25.28 521.18 538.55 00
d 1-56
$ia, Ve GO
0.15 56.43 1041.07 941.51 sV b
d 56-70
0.31 25.56 646.32 606.31 > I
Overall (d 1-70)
Starter feed intake (g/d) Gaoss o5 skl S O an
S35, 01 1)
0.75 37.28 358.36 337.12 0
d 1-56
$i9, Ve G o
0.02 88.24 1770.60° 1397.24 Ve
d 56-70
0.32 25.56 608.38 646.36 3

Overall (d 1-70)

Feed efficiency (Gain to feed ratio) (1, ¢ Sks/05s Shl58l o S 5LS) S1osm esil

0.32 0.02
0.42 0.02
0.51 0.02

< a6
0.612 0.643 0
d1-56
S5, Ve GOl
0.526 0.545 SV b
d 56-70
0.581 0.591 o 8

Overall (d 1-70)

(p<0.05) Sl W 035 o Sls e Ot ains OLES Cyny a ps alial g~

ash

b Means in a raw with different superscripts are significant at (p<0.05)
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Table 2. Structural parameters for Holstein calves (n = 15 per treatment) fed diets contained 0 or
15% alfalfa forage

e
Sols e sylnkal glast Treatments R
Significance SE wyle doys Vo el Item
15% forage Control
Wither height (cm) (o sl 45 L ol s glis
0.40 645 755 76.3 vsfl’ ‘
0.17 63.1 84.9 84.2 320 0
d56
0.41 714 87.2 86.2 320V
470
Hip height (cm) (= sl ks el
0.79 0.48 818 816 fd”l’ ‘
0.11 0.28 88.6 89.1 232 0
d56
0.15 0.30 91.1 917 sV
d70
Hip width (cm)
0.39 0.75 1538 145 fd”l’ ‘
0.15 1.15 175 15.2 330 01
d56
0.59 0.25 20.1 19.9 SV
d70
Body barrel (cm) (z sl oa Jsb
0.25 0.48 43.9 443 vsd”l’ ‘
0.22 0.46 51.9 51.1 330 01
d56
0.54 0.66 55.9 55.3 IV
d70
Heart girth (cm) (e sl 4w 552
0.45 0.71 77.7 773 955’1) ‘
0.88 0.77 945 94.4 i 0
d56
058 0.86 99.6 99.0 330V
d70

(p<005) Sl La a};

b Means in a raw with different superscripts are significant at (p<0.05)
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Table 2. Rumen fermentation parameters for Holstein calves (n = 15 per treatment) fed diets contained 0 or
15% alfalfa forage

Lasles
Sl gme ksl glax Treatments Cado
Significance SE asle 4o N0 dals Item
15% forage Control
0.06 0.18 6.04 5.55 pH
ol
0.02 3.71 65.58" 56.12° o )
Acetate (mol/100 mol)
ol
0.04 2.04 20.46° 28.03° _uj” SN
Propionate (mol/100 mol)
<l s
0.75 3.42 10.46 11.56 (s )=l
Butyrate (mol/100 mol)
ol g5l
0.50 0.22 0.74 0.59 (I o) s
Isovalerate, mol/100 mol
]
0.55 0.78 2.32 2.79 (I o) <L
Valerate, mol/100 mol
ol Rt
0.02 0.23 3.20° 2.00° T

Acetate/propionate
(p<0.05) ol s 03,5 o ls o O] edins QLIS sy o s wlinl G > ah
b Means in a raw with different superscripts are significant at (p<0.05)
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Abstract

Background and objective: The future of any dairy farm depends on the success of the female
calf rearing. In recent years, new aspects of the use of forage in the starter feed have been
discussed. Studies have reported that a starter diet lacking forage will lead to the development of
abnormally shaped villi in the rumen of calves. This will negatively affect rumen growth and
development. However, nowadays there are different opinions about the use of forages in the
starter feed for suckling dairy calves so that some researchers believe that the presence of
forages in the starter feed reduces the performance of dairy calves. In the current study, the
effect of 15% alfalfa forage level in the ground starter diet was investigated on functional
responses and skeletal growth traits of dairy calves fed a step-down milk feeding procedure.

Materials and methods: The experiment was designed and conducted in a completely
randomized design using 30 Holstein female calves (15 calves per treatment). Experimental
treatments were as follows: 1- ground starter diet without forage (control), and 2- ground starter
diet consisted of 15% alfalfa hay. The milk feeding pattern was the same for both treatments
and was a step-down procedure as 2 times per day (6 liters to 30 days, 4 liters to 45 days, and 2
liters to 56 days). All calves were weaned on day 56 of the experiment and keep until day 70 in
the experiment. Feed intake and weight gain were measured and recorded weekly. Skeletal
growth traits were measured on days 1, 56, and 70 of the experiment. Rumen fluid was
measured on day 60 of the experiment. Statistical analysis was performed using the Mixed
procedure as repeated measures for 3 periods (before weaning, after weaning, and the whole
period).

Results: The results of this study showed that adding 15% alfalfa hay to the starter feed did not
have a significant effect on the average daily weight gain, feed efficiency, and skeletal growth
traits of suckling dairy calves. Calves that received the forage treatment had higher starter feed
intake in the post-weaning period than the starter diet without forage (P<0.05). Acetate
concentration was higher for 15% forage while propionate concentration was higher for the
control treatment (P<0.05). Rumen pH also tended to increase in calves consuming forage.

Conclusion: Feeding 15% alfalfa forage mixed with the ground starter feed improved feed
intake of calves after weaning. These results indicate that the use of alfalfa forage in the ground
starter diet reduces the stress of weaning and improves rumen development.

Keywords: alfalfa forage, performance, step-down milk feeding procedure, suckling calves
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