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Extended Abstract
Background: Achieving proper growth and health during the pre-weaning period is the main goal

in raising calves. However, high mortality can reduce the profit-loss ratio. The health and growth
of a calf, as well as its functional characteristics and economic life in the future, are affected by
milk feeding in the pre-weaning period. Due to the high price of milk and milk substitutes, the
commercial calf management program focuses on limiting the consumption of milk and milk
substitutes. Calves are encouraged to consume more pellets and wean earlier, which reduces the
potential for diarrhea and other illnesses. Any strategy that reduces the consumption of liquid feed
and increases the consumption of starter will reduce each of these cases. The feeding procedure
of calves before and after weaning is one of the most important stages of livestock breeding to
have a regular and forward-looking program. Early feeding or intensive feeding programs, where
more milk or milk substitutes are used, probably have the potential to improve growth rates and
reduce age at first calving. Consumption of calf starter improves rumen development and causes
weight gain in days before weaning and decreases weight loss in days after weaning. In general,
management of replacement heifers focuses on factors that increase physiological processes and
subsequently maturity and production potential. Considering the role and importance of
lysophospholipid in fat metabolism and limited studies regarding the mutual effects of these two
additives, this experiment aims to investigate the possibility of increasing the digestibility of fats
in the intestines of Holstein calves using the addition of lysophospholipid.

Methods: The present study was conducted on 48 calves with an average birth weight of 39.9 +

4 kg and an average age of 3 £ 1 days in a completely randomized design with four treatments
and 12 replications for 85 days. Experimental treatments were 1) control treatment, 2) control
treatment with 3% fat rich in saturated fatty acids, 3) control treatment with 2 g of
lysophospholipid daily, and 4) control treatment with 2 g of lysophospholipid + 3% fat rich in
saturated fatty acids. Lysophospholipid was added to milk from 6 to 40 days and to the starter
from 41 to 85 days. Calves had free access to feed and water throughout the experiment. The
starter was mixed with 7% and 10% dry alfalfa before and after milking, respectively, and offered
to the calves. Feed consumption was measured for each calf once every 10 days. Calves were
weighed at the beginning of the experiment and once every 10 days until the end of the project
using a digital scale. All parameters in the whole design were measured at 14:00. Skeletal growth
parameters, including breast circumference, hip width, hip height, withers height, and calf body
length, were measured at the moment of entering the project and once every 10 days. To measure
the apparent digestibility of feed nutrients by collecting all feces (9,10) in the last week before
weaning and one week before the end of the project, a special bag for collecting feces was
connected to the male calf, and the amount of feces excretion corresponding to 24 hours (for 3
days of feces collection) was measured for each animal. Data were analyzed statistically using
mixed models and considering the effect of treatment as a fixed effect and initial weight as an
auxiliary variable.
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Results: The results showed no significant differences between the experimental treatments in

terms of starter consumption, mean daily weight gain, feed efficiency, solids consumption, and
dry matter consumption. The experimental treatments were significantly different in body weight
on day 85, and the treatment containing 3% saturated fat with the highest weight (109.2) was
statistically different from the treatment containing 2 g of lysophospholipid with the lowest weight
(105.3). Differences between the experimental treatments in the digestibility of dry matter,
organic matter, crude protein, and crude fat, as well as biometric scores including wrist
circumference, hip width, body length, chest circumference, height from the joint, and height
from the hip, were not significant.

Conclusion: It can be concluded that the use of saturated fatty acids, along with lysophospholipid,

did not significantly affect the growth performance of Holstein calves until the age of 85 days.
The different results in different tests can be related to the amount, age of the calf, and
spatiotemporal conditions, which can be attributed to the type of saturated fatty acids and
phospholipids, as well as the simultaneous use of fatty acids with lysophospholipid and the
amounts used in the experiment. Therefore, it is recommended to consider different amounts and
origins of these materials. Overall, the results of the present experiment show that the
simultaneous daily use of 2 g of lysophospholipid and 3 g of saturated fatty acids has no
significant effect on the performance of Holstein calves.
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Table 2. Effects of experimental treatments on starter intake, dry matter intake, average daily gain, and feed efficiency

of holstein calves

" talol glaloss

P-value SEM

Experimental treatments

LFCO LCO

FCO

I60) Variable

0.18 24.07 258.7 269.1

0.44 99.68 2346 2290

0.27 36.95 780.6 774.4

0.25 27.33 646.1 634.1

0.54 22.77 817.8 806.7

0.24 24.29 689.0 677.2

0.24 0.02 0.532 0.516

0.15 0.01 0.367 0.367

0.15 0.02 0.491 0.478

0.07 6.92 981.7 976.7

0.47 289 2040 1519

0.45 264 1028 614.6

0.47 282 1787 1293

294.6

2259

785.8

692.0

846.8

730.7

0.564

0.382

0.518

972.7

1976

1043

1743

Suid o3lo sy 5kl Bpuae
Calf starter intake, g/d
328.5 ()5) «535) F0—
5-65 days, (gr)
2474 (p5) 59, AO-50
65:85 d/ays, (gr)
864.9 ()5) <539, Ao
5-85 days, (gr)
392 2 p55 &lig) 0jg bl
Daily weight gain, g/d
616.7 (£)5) <535, F0=0
5-65 days, (gr)
804.7 (F)f) 5 39) NO=F0
65-85 days, (gr)
663.7 (P)f) 539y AO-0
5-85 days, (gr)
Shyss o35l
Feed efficiency
0.488 ()5) <S35, F0=
5-65 days, (gr)
0.31 (£55) 539, Ad=#0
65-85 days, (gr)
0.449 (p5) 559, AD=D
5-85 days, (gr)
(Eran b ol dlgo
Milk solids
956.6 (£)5) <535, F0=0
5-65 days, (gr)
UL{ 69)..44 Said oole
Total dry matter intake
1582 (25) <S35, F0-
5-65 days, (gr)
594.8 (%) <539, h0=50
65-85 days, (gr)
1336 (\D)f) ‘uf)'B) Ad-0
5-85 days, (gr)
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Means with different superscripts within a row differ significantly (P < 0.05).

1Treatments included 1) control: calf starter without supplementation, 2) control treatment plus 3% fat rich in saturated fatty acids, 3) control treatment
plus 2 g of lysophospholipids daily, and 4) control treatment plus 2 g of lysophospholipids daily + 3% fat rich in saturated fatty acids.
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Table 3. Effects of experimental treatments on body weight and biometry scores of Holstein calves

P-value SEM

bl (sllos

Experimental treatments

LFCO

LCO FCO

CO

Variable

0.02 1.74

0.823 0.32

0.861 0.41

0.950 0.34

0.522 0.50

0.195 0.530

0.568 0.46

0.950 5.52

0.722 11.94

0.976 6.43

0.090 3.17

0.081 491

0.071 3.35

0.954 4.36

0.286 6.29

0.958 4.69

0.853 4.41

0.440 6.46

0.986 4.83

39.10

85.75

106.1%®

16.40

18.03

17.00

20.00

24.40

21.40

88.50

106.10

94.00

65.90

78.80

69.60

82.54

92.47

85.60

84.40

94.50

87.50

40.63 38.31
86.74 87.71

105.3° 109.2°

16.21 16.40
18.33 1825

16.90 17.00

20.40 20.11
24.50 24.30

21.80 21.41

88.90 88.31
105.00 104.70

93.90 93.50

67.20 65.40
79.10 76.50

70.90 69.80

8260 82.51
98.90 91.74

85.61 85.30

84.60 84.51
94.30 93.90

87.60 87.36

40.26
84.79

106.1

16.32
18.41

16.91

20.31
23.90

21.50

88.61
104.70

93.80

66.50
78.50

70.40

82.90
90.50

85.34

85.10
9291

87.51

PSS o 0js
Body weight, kg
(55L5) 5302 0
Day 5, (cm)
(1s5545) <5, 70
Day 65, (cm)
(1s5545) <5y A0
Day 85, (cm)
Faglo e 93
Around the wrist, cm
(asilo) (S5, #0-0
5-65 days, (cm)
(o) (539, Ad-F0
65-85 days, (cm)
(o) (S5, AD-0
5-85 days, (cm)
Fo Bl ccud 5)s
hip width, cm
(o stle) oS #0-0
5-65 days, (cm)
(oo (539, Ad-F0
65-85 days, (cm)
(acsislo) (S5, AD-0
5-85 days, (cm)

o s o Jsb
Body length, cm
(o stla) oSl #0-0
5-65 days, (cm)
(o) (539, AD-F0
65-85 days, (cm)
(o) (S5, AD-0
5-85 days, (cm)
sosls i 55
Chest, cm
(rasils) o Sig, F0-0
5-65 days, (cm)
(o) (539, AD-F0
65-85 days, (cm)
(acsilo) (S5, AD=0
5-85 days, (cm)

o gl 0B gax 5l 43
Height from the junction, cm
(o) oS jg, #0-0
5-65 days
(o) (539, AD-F0
65-85 days, (cm)
(acsislo) (39, AD=0
5-85 days, (cm)
g 58
Rump height, cm
(rasils) o Sig, F0-0
5-65 days, (cm)
(o) oSy AO-$2
65-85 days, (cm)
(o stla) oSl A-D
5-85 days, (cm)
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Means with different superscripts within a row differ significantly (P < 0.05).
1 Treatments included 1) control: calf starter without supplementation, 2) control treatment plus 3% fat rich in saturated fatty acids, 3) control treatment
plus 2 g of lysophospholipids daily, and 4) control treatment plus 2 g of lysophospholipids daily + 3% fat rich in saturated fatty acids.
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Table 4. Effects of experimental treatments on nutrient digestability of Holstein calves
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P-value SEM Experimental treatments Val;:i)le
LFCO LCO FCO CcO
S odlo puan colils
Dry matter digestibility
(2o) S e ) iy win Sy
0.362 1.22 85.00 85.90 85.90 83.20 A week before weaning (%)
G5 e Jl e in S
0.613 0.60 86.50 87.20 86.62 87.00 A week after weaning (%)
Josle pin ol
Organic matter digestibility
(2o2) S5 e | ey tin Sy
0.389 1.14 85.30 86.10 86.20 83.70 A woek before weamng %)
(2233) 5 3 J) g i S,
0.577 0.55 86.50 87.40 87.80 87.20 A week afier weaning (%)
P g s Cobls
Crude protein digestibility
(30 p) 5 b 3l ey 4t Sy
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(3013) 5 b Jl g 200 S
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Pl (2 wan cub
Crude fat digestibility
(30) 665 o Jl g 42 Sy
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(303 55 s 51 o i S
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Means with different superscripts within a row differ significantly (P < 0.05).

1Treatments included 1) control: calf starter without su;;p]ementation, 2) control treatment
lysophospholipids daily + 3% fat rich in saturated fatty acids.
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