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Introduction: The aim of this study was to compare the effect of two physical structures of
starter feed, namely floury (ground grains) and flaked (steam-flaked grains), on growth
performance, gastrointestinal health, and skeletal growth indices in suckling Holstein
calves.

Materials & Methods: This research was conducted on twelve female Holstein calves,
which were randomly assigned to one of two treatments: floury or flaked starter. Body
weight and skeletal growth indices were measured weekly, while feed intake and fecal
consistency score were recorded daily. Additionally, rumen fluid was collected on days 21
and 45 of the experiment to measure pH.

Results: The results showed that although there were no significant differences in average
daily weight gain and skeletal growth indices between the two groups (P>0.05), calves
receiving the flaked starter had a higher mean feed intake. Regarding gastrointestinal health,
the flaked group showed a significantly lower (improved) fecal score compared to the
floury group (P<0.05). Furthermore, the rumen pH in the floury group significantly
decreased on day 45, indicating a potential for subacute ruminal acidosis, whereas the pH in
the flaked group remained within the normal range.

Conclusion: Overall, the results suggest that the flaked starter feed offers significant
advantages over the floury starter by improving gastrointestinal health and rumen pH, even
though no significant effect on weight gain and skeletal growth was observed over the short
70-day period.
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Table 1. Effect of Physical Starter Structure on Mean Body Weight and Feed Intake of Calves

treatments

Ttem flour starter flaked starter P-valve
Number of calves 6 6 -
Initial body weight (kg) 41.33 41.83 0.483
Final body weight (kg) 62.83 65.68 0.258
Average total weight gain (kg) 21.5 23.52 0.279
Average daily weight gain (kg) 0.358 0.392 0.279
Average feed intake (g/day) 202.72 276.73 0.383
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Figure 1. Changes in calf body weight and starter intake during the experimental period
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Table 2. Effect of physical structure of starter on skeletal growth indices of calves
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Treatments

Item Postnatal Days flour starter flaked starter P-valve

1 75.66 75.56 0.213

15 76.16 76.5 0.419

Height at withers 30 79.16 78.83 0.244
45 82.5 82.5 0.349

65 86.66 87.33 0.388

1 80.8 79.8 0.341

15 81.8 81.2 0.487

Height at hip 30 82.66 82.83 0.513
45 85.66 86.00 0.214

65 89.00 89.33 0.145

1 81.66 81.83 0.513

15 83.00 83.33 0.219

Chest girth 30 85.66 86.33 0.441
45 89.16 89.66 0.276

65 93.16 94.16 0.115

1 41.66 41.33 0.112

15 42.16 41.83 0.145

Body length 30 46.16 42.83 0.321
45 44.66 445 0.125

65 46.66 46.5 0.412
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Figure 2. Changes in the fecal consistency of calves during the experimental period
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Table 3. Effect of Physical Starter Structure on Rumen pH

treatments

Item Postnatal Days flour starter flaked starter value-P
H 21 6.78 6.09 0.051
P 45 6.43 6.67 0.050
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