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Introduction.: Breeding quality calves with a desirable genetic potential is one of the important criteria in dairy
herds. In recent years, particular attention had been paid to calf breeding, especially to the composition of starter.
Early weaning and encouraging the calf to consume solid feed reduces the incidence of various diseases, including
diarrhea. It was important to transfer the calf from the non-ruminant state to the active ruminant state as soon as
possible for the improved health and growth of the dairy calf. To transition from a liquid feed to a solid feed
containing grains and forage, it was necessary to address several challenges. These included adapting the digestive
system, enabling ruminal fermentation, and improving the digestion of nutrients through the intestine. Grains, which
are full of carbohydrates, were considered to be the main source of energy in ruminants, leading to an excess in the
growth of rumen epithelium. Corn grain was a major source of energy in ruminants as a digestible source. In
comparison with other grains, the starch available in the corn grains was digested more slowly in the rumen. To use
it to its full potential, its bio-availability should be increased so that a higher level of energy was released from the
starch.

Material and Methods: This experiment was performed in the Astan Qods Razavi dairy farm, Mashhad, Iran.
Forty Holstein calves, consisting of 20 male and 20 female, with an average birth weight of 42.4 Kg (£ 4.3) were
used from birth to 70 days. Calves were birth and immediately separated from their dam and weighting, then they
were transferring to individual pen. On the third day, the calves were randomly assigned to one of two treatments.
The experimental treatment included: 1) low starch, and 2) high starch. All calves received colostrum for 3 d and
then whole milk at 15% of body weight in the two equal meals, morning (5:00 A.M) and evening (15:00 P.M), until
weaning. Calves’ accesses to water and starter ad libitum and starter was mixed with 5% of alfalfa hay chopped (%
of DM). Composition of starter did not change throughout the experiment. Starter intake was record daily. Body
weight determine every two weeks until the end of experiment. Fecal consistence was scored daily. Blood sample
was harvested from jugular vein for collection of blood serum. Blood metabolites including: glucose, cholesterol,
triglyceride, albumin, total protein, ALT, AST, and urea were analyzed. Skeletal development was measured and
recorded using special instruments on the 3, 56 and 70 days. Data were analyzed using SAS version 9.4 as a
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randomized completely design with GLM method and tendencies were reported at 0.05<P<0.10. Least square
means for each treatment are reported in the tables and were separated using Tukeys test.

Results and Discussion: The results of this study showed that the use of the different level of starch had no
significant effect on the starter feed intake, average daily gain, feed efficiency, fecal score and skeletal growth
parameters of calves. Serum concentration of total protein, triglyceride, albumin, cholesterol, urea. ALT, and AST
not affected by experimental treatments. ADG was not influenced by treatment in experiment. Our results are
consistent with the observations of Zhang et al. (2010). There were no treatment effects on the blood parameters
measured over time, which aligns with the findings of Soltani et al. (2020).The treatments did not affect fecal
scores, as reported in the studies by Soltani et al. (2020). There were no significant differences in the initial, daily
change, and final parameters, which is similar to the findings of Soltani et al. (2020). Additionally, starter intake,
total dry matter intake (DMI), and weaning body weight (BW) were not affected by the experimental diets. This
result is consistent with the observations of Lesmeister and Heinrichs (2004).

Conclusion: The result of this study showed that different levels of starch had no marked effects on body
weight, daily feed intake, feed efficiency, fecal score, skeletal growth and blood metabolites.

Keywords: Starter feed, Starch, Dairy calf, Corn grain.
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Tablel- Feed ingredients and chemical composition of dairy calves starter

Shgs Ml (Szs o3le 2o yd Yo )l diulis b Sygs (s o3le duoyd Fo )WL dsliss | STy
Ingredients (% DM) Feed with 30% starch Feed with 40% starch
o Glow! Q)S

i 36.8 2.6
Ground corn 5
b b 19.6 19.6
Soybean meal
I

3.7 6.3
Canola meal
@2 ol 42 42
Corn gluten
5 iz 143 47
Beet pulp
PSS oy 19 10.2
Wheat bran '
el LS 0.8 0.8
Calcium carbonate
Sas

0.5 0.5
Salt
3\
J‘&‘. 11 11
Premix
Chemical composition
P Cao 20.22 203
Crude protein (%) ' '
Sid oole

91.3 92.8
Dry matter (%)
St SSlding,S 49.1 54.3
Non- fibrous carbohydrates (NFC) ' '

29.2 38.21
Starch
i 3.17 3.48
Ether extracts (EE) (%)
s 0.61 0.58
Phosphorus (%)

. 0.75 0.68
Calcium (%)
o 5.9 5.4
Ash (%) ' '
o oko 94.1 94.6
Organic matter (%) ' '
M?L‘ J’b dj)ﬂ 2.56 28
Metabolism Energy (Mcal/kg) ' '
S 0dgd ) Jgloeel yud 23.9 18.4
Neutral detergent fiber (%) ' '
Sl 0ai 95 5> Jglonal pud 11.9 95
Acid detergent fiber (%) ' '
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Based on dry matter, it contains 150 international units of vitamin A, 250,000 international units of vitamin D3, 15,000 international
units of vitamin E, 0.5 grams of organic copper, 0.008 grams of organic selenium, 1.5 grams of organic manganese, 2 grams of zinc,
3 Gram of moncin, 0.2 gram of biotin.
Each kilogram of dry matter contains 0.1 grams of cobalt, 4.5 grams of copper, 13.5 grams of manganese, 18 grams of zinc and 0.2
grams of iodine, 0.072 grams of selenium, 55 grams of magnesium, 245 grams of calcium.
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Table 2- Dry matter intake (g/day) in Holstein dairy calve feed with different level of starch

Siid osle L_‘?)..a.n
Dry Matter Intake (DMI)

Low starch  High starch

by amlis ke 5 ikl (sl

Jlaisl e
P Value

SEM wolds G ole; Oloj X awliss

Starch  Gender Period Starch xPeriod

xS e 1 U
Before weaning
WU Hao o)
Initial day to 14
YA Y 5,

14 to 28 days
¥Y G YA 5,

28 to 42 days
o8 b ¥Y 4,

42 to 56 days
oS el am
After weaning
Yo B OF 5

56 to 70 days

28.17 311
210.06 230.55
447.42 462.19
788.65 843.56

1751.27 1808.77

54.38 0.81 0.065 <0.01 0.96
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Table 3- Average daily gain, Feed efficiency and Fecal score in Holstein dairy calves feed with different level of starch

hilejl sl o

- P value

5> Sles Experimental treatments .5k 5 lulel slas
Performance oS duwlis o atwlis SEM anwlis Copani>

Low starch  High starch Starch  Gender
(Gax2)5) 4395 0j9 L)) 608.58 612.14 19.2 0.89 0.54
Average daily gain (g/day)
Slygs o35k 1.07 1.09 0.044 0.73 0.16
Feed efficiency
Vegide yoSwl 2.21 2.38 0.18 0.62 0.8

Fecal score!

s 5 (ST SLelS = (F) 1950 5 (S = (1) j950] cimss = (1) 5l e Jloji = (1) psSal”
1On a scale of 1 (normal), 2 (soft), 3 (runny), and 4 (watery)
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Table 4- Effect of experimental treatment on structural growth parameters (cm)

(o slo) Al 53, (slotia] 3 Sedsspels Y
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(S;;;J)Ctural growth parameters Low starch  High starch SEM S::h ‘S::( P(-;Jrl;()) d Starch ;< perio
ot Jb
Body length
3 69.3 68.45
56 82.45 82.3 0.81 0.84 0.38 <0.01 0.14
70 84.4 87.95
e gl
Hip height
3 81.9 81.45
56 94.3 94.95 0.55 0.84 04 <0.01 0.27
70 97.45 97.65
TR 2
Hip width
3 9.7 9.95
56 12.15 12.2 0.22 0.58 0.58 <0.01 0.85
70 13.95 131
oS gin glis)
Wither height
3 78.9 79
56 90.25 90.9 0.62 0.69 0.22 <0.01 0.72
70 93.9 94.05
©Sb 590
Body girth
3 80.7 81.65
56 100.7 101.7 0.92 02 075 <0.01 0.67
70 105.25 107.3
A dund )93
Heart girth
3 81.2 81.2
56 105.3 107 1.12 041 041 <0.01 0.53
70 113.1 114.55
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Table 5- Blood metabolites in Holstein dairy calves feed starter with different level of starch

ot R

o Treatment 3kl slas Jel b

Py (slddscil ) _ ol <l Yl 2ol e P value
Serum metabolites - SEM e - " Xl
Low starch  High starch = o o e
Starch Sex Period StarchXperiod

S5
Glucose (mg/dl)
56 84.19 90.13
70 66.06 65.35 4.78 065 076 <0.01 0.4
byl (55
Triglyceride (mg/dl)
56 43.44 46.73
70 21 2163 4.08 0.63 0.79 <0.01 0.76
Joyuds
Cholesterol (mg/dl)
56 137.19 132.6
70 1045 89.59 5.87 0.18 093 <0.01 0.27
I oo
Total protein (mg/dl)
56 6.61 6.63
70 6.78 6.65 0.12 063 015 047 0.57
Sigel il s Y]
ALT (mg/dl)
56 17.81 17.31
70 19.56 18.99 1.01 0.67 024 003 0.96
3yl el Lol
AST (mg/dl)
56 53.62 55.54
70 63.75 6713 5.11 068 048 0.01 0.85
b)’l
Urea (mg/dl)
56 19.69 21.77
70 26.31 26.93 1.66 051 027 <0.01 0.58
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