Effect of Starter feed starch level on body parameters, blood metabolites and
functional parameters of Holstein dairy calves.
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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 transfer from a liquid feed to solid feed containing grains and
forage, it was necessary to change some challenge such as digestive system, enable ruminal
fermentation and 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
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and recorded using special instruments on the 3, 56 and 70 days. Data were analyzed using SAS
version 9.4 as a 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 were 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 consistent with the observation
of Zhang et al (2010). There were no treatment effects for blood parameters measured over time,
this result correspondent with observation of Soltani et al (2020). Treatments was not affected fecal
score as was reported in Soltani et al (2020) studies. There were no significant differences for
initial, daily change, and final parameters that was similar to observation of Soltani et al (2020).
In addition, starter intake, or total DMI, and weaning BW were not affected by experimental diets.
This result is consistent with the observation of Lesmeister and Heinrichs (2004).

Conclusion The result of this study was show that different level of starch had no any marked
effects on body weight, daily feed intake, feed efficiency, fecal score, skeletal growth and blood
metabolites.
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Tablel- Feed ingredients and chemical composition of dairy calves starter

Shygs el (Kazs oolo 2+ ) eyl dtwlis b SThes (Sazs oolo Z¥+ )WL awlis b Slyes
Ingredients (% DM) Feed with 30% starch Feed with 40% starch
o Olawl )3
A8 el 36.8 52.6
Ground corn
by Loxif 19.6 19.6
Soybean meal
s
3.7 6.3
Canola meal
=2 o 42 42
Corn gluten
A8 ity S 14.3 47
Beet pulp
S g
19 10.2
Wheat bran
el Lo S
0.8 0.8
Calcium carbonate
Sod
0.5 0.5
Salt
3\
J‘&f 1.1 1.1
Premix
Chemical composition
Pl Con
20.22 20.3
Crude protein (%)
s ool 913 92.8
Dry matter (%)
PSRN N
49.1 54.3
Non- fibrous carbohydrates (NFC)
29.2 38.21
Starch
@
3.17 348
Ether extracts (EE) (%)
Shuid
0.61 0.58
Phosphorus (%)
S
0.75 0.68
Calcium (%)
BN S
5.9 54
Ash (%)
ook 94.1 94.6
Organic matter (%)
ke J6 g5
e JB S 2.56 2.8
Metabolism Energy (Mcal/Kg)
S odlygd )3 Jolomal b
23.9 18.4
Neutral detergent fiber (%)
| 64 g 5 yuud
el o2 3 Jylols 8 11.9 9.5

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

P Value
Sid odle Bpuas oS dwlids ol dolds dewlis o> oles Oloyrdiwlis
Dry Matter Intake (DMI) Low starch  High starch SEM Starch Gender Period Starch*Period
S5 el S8
VF b jas o, 28.17 31.1
Initial day to 14
YA BY o, 210.06 230.55
14 to 28 days
FY B YA 5o, 447.42 462.19
28 t0 42 days 54.38 0.81 0.065 <0.01 0.96
08 LYY o, 788.65 843.56
42 to 56 days
S )
Y os j,, 1751.27 1808.77
56 to 70 days
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Table 3- Average daily gain, Feed efficiency and Fecal score in Holstein dairy calves feed with different level of starch

3 Sdes ialofl slalass
Performance Experimental treatments P value
Low Starch High Starch SEM Starch Gender
(35, 8.5) &l39) Ciig I39! 608.58 612.14 19.2 0.89 0.54
Average daily gain (g/day)
Shgs ool 1.07 1.09 0.044 0.73 0.16
Feed efficiency
¥ g ghue j5Sl 2.21 2.38 0.18 0.62 0.8

Fecal Score

i 5 (Sl SlS = (£) 38l 5 (ST = (1) 9l scinss = (1) y3Sal Jlayi = (1) yo5

On 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)

(ocssbe) S 35 slo sl

oS dtwlds b dwlss
P-value
. aolis o oles Oolojdiwlis
Structural growth parameters (cm) Low starch High starch SEM Starch  Sex  Period  Starch*Period
od Jb
Body length
3 69.3 68.45
56 82.45 82.3 0.81 084 0.38 <0.01 0.14
70 84.4 87.95
G a5
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
SR 2)e
Hip width
3 9.7 9.95
56 12.15 12.2 0.22 058 058 <0.01 0.85
70 13.95 13.1
oS> gl
Wither height
3 78.9 79
56 90.25 90.9 0.62 069 022 <0.01 0.72
70 93.9 94.05
PS5 590
Body girth
3 80.7 81.65
56 100.7 101.7 0.92 0.2 0.75 <0.01 0.67
70 105.25 107.3
Ao duadS 59
Heart girth
3 81.2 81.2
56 105.3 107 1.12 041 041 <0.01 0.53
70 1131 114.55
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Table5- blood metabolites in Holstein dairy calves feed starter with different level of starch

s
Py (Slodoinl )3 Treatment
Serum metabolites ol Al Vbl P yalue
ol o olej Ole by
Low starch  High starch SEM Starch Sex Period  Starch*Period
S5
Glucose (mg/dl)
56 84.19 90.13 4.78 0.65 0.76 <0.01 0.4
70 66.06 65.35
v“)mw@ Sy
Triglyceride (mg/dl)
56 43.44 46.73 4.08 0.63 0.79 <0.01 0.76
70 21 21.63
Jo s’
Cholesterol (mg/dl)
56 137.19 132.6 5.87 0.18 0.93 <0.01 0.27
70 104.5 89.59
J5 oo
Total protein (mg/dl)
56 6.61 6.63 012 0.63 0.15 0.47 0.57
70 6.78 6.65
Sl il Y1
ALT (mg/dl)
56 17.81 17.31 101 067 0.24 0.03 0.96
70 19.56 18.99
il gzl bl
AST (mg/dl)
56 53.62 55.54 511 0.68 0.48 0.01 0.85
70 63.75 67.13
0)5‘
Urea (mg/dl)
56 19.69 21.77 1.66 0.51 0.27 <0.01 0.58
70 26.31 26.93
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