Growth characteristics of calves given milk
replacements with various protein and calorie levels

Steiner, Zvonimir; Babié, I.; Gantner, Ranko; Gantner, Vesna

Source / Izvornik: Xll International Symposium on Agricultural Sciences "AgroReS 2023":
book of proceedings, 2023, 262 - 269

Conference paper / Rad u zborniku

Publication status / Verzija rada: Published version / Objavljena verzija rada (izdavacev
PDF)

https://doi.org/10.7251/ZARS2301262S

Permanent link / Trajna poveznica: https://um.nsk.hr/urn:nbn:hr:151:257854

Rights / Prava: In copyright /Zasti¢eno autorskim pravom.

Download date / Datum preuzimanja: 2025-03-31

\ e Repository / Repozitorij:

Fakultet | Repository of the Faculty of Agrobiotechnical

agrobiotehniékih Sciences Osijek - Repository of the Faculty of
Agrobiotechnical Sciences Osijek

znanosti Osijek

aodar

DIGITALNI AKADEMSKI ARHIVI [ REPOZITORLJI



https://doi.org/10.7251/ZARS2301262S
https://urn.nsk.hr/urn:nbn:hr:151:257854
http://rightsstatements.org/vocab/InC/1.0/
http://rightsstatements.org/vocab/InC/1.0/
https://repozitorij.fazos.hr
https://repozitorij.fazos.hr
https://repozitorij.fazos.hr
https://repozitorij.unios.hr/islandora/object/pfos:4005
https://dabar.srce.hr/islandora/object/pfos:4005

X1l International Symposium on Agricultural Sciences AgroReS 2023
BOOK OF PROCEEDINGS

10.7251/ZARS2301262S Original Scientific Paper
Growth characteristics of calves given milk replacements with various

protein and calorie levels

Zvonimir Steiner!, Ivan Babi¢?, Ranko Gantner?, Vesna Gantner*

! Faculty of Agrobiotechnical Sciences Osijek, University of Josip Juraj Strossmayer in Osijek,
Osijek, Croatia
2Belje d.d., P.C. Dairy cattle, Darda , Croatia

Corresponding author: Zvonimir Steiner, zsteiner@fazos.hr

Abstract
The goal of the study was to determine how various milk substitute formulations impacted the
conversion, mass, and growth of calves. 116 male Holstein calves were divided into control
and experimental groups during a period of 59 days. The experimental group's calves were fed
a milk substitute that contained bacteria. There were no statistically significant differences
between the groups at the end of the experiment, despite the control group's higher average
body mass and average daily gain figures. The conversion of the milk substitute was lower in
the experimental group. The cost of the total average growth of a male calf (EUR 51.8) of the
Holstein-Friesian breed in the control group, is lower compared to the cost of a male calf (EUR

58.96) of the Holstein-Friesian breed in the experimental group.

Key words: calves; production characteristics; milk substitute

Introduction

Since milk substitutes began to be used, production technology has been constantly developing
so that the milk substitutes we use today in feeding calves represent nutritionally valuable liquid
feed.

(S.M. Grobler, 2008). In earlier research, different production results obtained from the use
were recorded milk substitutes and milk. Some studies have shown better results in daily gain,
body mass, and conversion of calves using milk compared to milk substitutes (Godden et al.,
2005; Ivankovi¢ et al., 2013), while some studies resulted in better or uniform results

In production characteristics (Hill et al., 2008; El-Jack and Ahmed 2012). Drackley (2004)

states in his work that lower daily gains, body weights, and feed conversion of calves were
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obtained in earlier research due to insufficient protein in milk substitutes. The same author
states that energy also affects the mentioned production characteristics and that it is an
important source of energy in the milk substitute, that is, it originates whether energy comes
from lactose or fat. In some research, feeding calves a milk replacer with a higher protein level
resulted in higher daily growth (Nonnecke et al., 2003; Cowles et al., 2006). More recently,
diverse microbiological preparations such as yeasts, probiotics, and prebiotics are sometimes
added to milk substitutes. Geiger et al. (2014) used a milk substitute with probiotics in their
research and compared it with a milk substitute that contained a higher level of protein and
energy and a milk substitute with a higher protein level that did not show better production
characteristics. The aim of this work is to compare different types of milk replacers on daily

gain, body weight, and conversion milk substitutes in calves.

Material and Methods

In total, 116 male Holstein calves were used in the study. Calves were brought from two farms.
They were split into two groups: control (38 and 21 calves) and experimental (45 and 12
calves). The calves were 30 days old on average. The experimental group received one milk
substitute that was continuously enriched with yeast microorganisms (Saccharomyces
cerevisiae) during the whole experiment, while the control group received two milk substitutes
(initial and final). The first, thirty-first, and sixty-ninth days of the trial saw each participant
weighed individually. The calves were given a set amount of milk substitute each day, along
with hay and a starting combination (18% crude protein), which they could eat at any time.
Each animal's consumption of milk substitute was tracked on an individual basis using a trans.
All data were processed with the STATISTICA program (StatSoft Inc. 2012).

Table 1. Content of nutrients and energy in milk replacements

Control group Experimental group
Nutrients and energy 0-30 days of age 30-60 days 0-60 days
. . second milk milk replacement with
first milk replacement . ;
replacement microorganisms

Crude protein (%) 22 22 215

Crude fat (%) 20 17 18,5

Crude fiber (%) 0 0,07 0,3
Metabolic energy 18.48 17.8 18.38

MJ/kg
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Results and Discussion
In calves from the first farm, the experimental group was significantly older at entry, with a
mean age of 32 days (SD 6.3 days) (Student's t-test, p = 0.001). In the second farm (student's
t-test, p 0.001) and Belje (student's t-test, p = 0.009), there was a significantly higher increase
from the 30th to the 59th day in the calves of the experimental group. The price of a kilogram
of calf growth (1.03 eur/kg) from the farms of the first farm in the control group, calculated on
the basis of milk substitute consumption, is lower than the price of calf growth (1.09 eur/kg) in
the experimental group. The cost of feeding per calf day (0.88 eur/FD) in the control group is
lower than the cost of feeding per calf day (0.99 HRK/FD) in the experimental group. The cost
of the total average gain of calves (51.8 euros) in the control group, calculated based on the
consumption of milk replacers, is lower compared to the cost of calves (58.96 euros) in the
experimental group. The cost price per kilogram of calf gain (0.89 eur/kg) from another farm
in the control group, calculated on the basis of milk replacer consumption, is lower compared
to the cost price of calf gain (0.93 eur/kg) in the experimental group. The cost of feeding per
calf day (0.87 eur/FD) in the control group is lower than the cost of feeding per calf day (1.02
eur/FD) in the experimental group. The cost price of the total average gain of the calf (51.33
eur) in the control group, calculated on the basis of the consumption of milk replacer, is lower

compared to the cost price of the calf (60.12 eur) in the experimental group. (Table 2).

Table 2. Average parameters in male Holstein-Friesian calves according to origin and type of milk

replacement

. . 95%
| oreed Arithmetic mean confidence
Holstein-Friesian bree (standard deviation) : ) *
Male calves Difference interval P
Control ~ Experimental From to
The First farm n=38 n=45
Age [days] 28 (5,5) 32 (6,3) -4 -7,04 -192 0,001
Input mass [kg] 6(%33 60,77 (7,1) 155 -3,18 3,00 0,953
Weight at the 2nd weighing 81,24 )
(after 30 days) [kg] (8.8) 80,96 (9,4) 2,02 -404 401 0,994
Gain until the 2nd weighing 20,3
20,1 (5,7 0,15 -2,36 2,66 0,907
[kg]. 5.7) &7
Gain until the second 0,68
weighing (30 days) [kg/FD] 0.2) 0,67 (0,2) 0,04 -0,08 0,09 0,954
Weight at the 3rd weigh-in 111,11 )
(after 59 days) [Kg] (13.4) 114,77 (13,7) 3,02 -9,99 2,03 0,192
Gain from the 2nd to the 29,8
3rd [kg]. (6.6) 33,8 (6,4) 394 -6,79 -1,09 0,007
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. . 95%

Istein-Friesian breed /(A\E[’Ith(;‘n e(';n(:jmt_eatr) ) confidence
Holstein- standard deviation ; . *
Male calves Difference _interval P

Control ~ Experimental From to
Gain from the 2nd to the 0,85
3rd [kg/FD]. 0.2) 1,17 (0,2) 0,04 -041 -0,23 <0,001
The total amount of milk 33,0
substitute consumed [kg] (0,5) 33.1(1.3) 01 051 036 0729
Gain per feeding day [kg] &)05 0,91 (0,2) 004 014 001 0,093
Gain per head [kg] (51%136)3 53,96 (10,13) 3797 830 070 0,097
Cost per kg of growth
based on consumption of 1,03 1,09
MR, eur/kg
FD cost price based on MR
consumption, eur/kg 0,88 0,99
The cost price of the total
gain per calf based on the 51,8 58,69
consumption of MR, eur
The second farm n=21 n=12
Age [days] 35 (7,4) 33 (8,7) 2 -337 879 0,368
Input mass [kg] 5(78’%8 57,59 (11,2) 355 -759 696 0,930
Weight at the 2nd weighing 80,57 -
(after 30 days) [kg] (10.9) 83,87 (17,1) 5,02 12,25 8,31 0,697
Gain until the 2nd weighing 22,6
24,9 (10,3 229 -8,00 341 0417

[kal. (56) 103
Gain until the second 0,75
weighing (30 days) [kg/FD] (0.2) 0,88 (0,3) 0,10 -0,25 0,14 0,567
Weight at the 3rd weigh-in 116,47 -
(after 59 days) [Kg] (15) 120,71 (27,6) 7,73 2006 11,59 0,588
Gain from the 2nd to the 34,6
3rd [kg]. (6,5) 36,9 (11,8) 226 91 456 0,502
Gain from the 2nd to the 0,98
3rd [kg/FD]. (0.2) 1,27 (0,4) 0,10 -0,50 -0,08 0,009
The total amount of milk 32,6
substitute consumed [kg] (2,6) 339(0.7) 13 291 039 0130
Gain per feeding day [kg] (%929)’ 1,07 (0,3) 009 -025 012 0473

. 57,84 -
Gain per head [kg] (8.9) 61,76 (20,6) 3,92 14.96 7,12 0,473
Cost per kg of growth
based on consumption of 0,89 0,93
MR, eur/kg
FD cost p_rice based on MR 0,87 102
consumption, eur/kg
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. . 95%

) o Arithmetic mean confidence
Holstein-Friesian breed (standard deviation) Difference  interval p
Male calves

Control ~ Experimental From to

The cost price of the total
gain per calf based on the 51,33 60,12
consumption of MR, eur

MR - milk replacement, FD - feeding days

Table 2 shows that in the first period of fattening from the first farm (first 30 days), the average
daily gain was higher in the control group by 10 g/day (0.68:0.67 kg/day). In the second period,
the average daily gain was higher in the experimental group by 140 g compared to the calves
of the control group (1.17: 1.03 kg). The total daily gain of the experimental group was higher
by 60 g compared to the calves of the control group (0.91: 0.85 kg/day).

In calves from another farm, the average daily gain in the first period was higher in the
experimental group of calves by 130 g compared to the calves of the control group (0.83: 0.75
kg/day). In the second period, the average daily gain was higher in the experimental group of
calves by 40 g compared to the calves of the control group (1.27: 1.23 kg/day). The total
average daily gain is higher in the experimental group of calves by 80 g compared to the calves
of the control group (0.99: 1.07 kg). The findings are consistent with those of Lee et al. (2008),
who found no statistically significant differences in calf body mass. Geiger et al. (2014)

obtained better results using a milk replacer enriched with microorganisms.

Conclusion
The calves of the experimental group fed with a milk substitute containing microorganisms had
a higher final body weight than the calves of the control group, even though they had a lower
level of crude protein in the mixture. The gain was lower in the experimental group in the first
part of the experiment by 10 grams compared to the control group, while in the second farm,
the gain was higher (24.9: 22.6 kg/FD) In the second part of the experiment, the gain of the
calves in the experimental group was higher (300, 290 grams) than that of the calves in the
control group, which is probably the result of lower energy content in the milk substitute of the
control group. The calves in the experimental group used the nutrients from the meal better
because a lower feed conversion per kg of gain was recorded. The obtained results clearly
indicate that the use of microorganisms in milk substitutes improves the utilization of nutrients,

which ultimately directly affects the reduction of greenhouse gases.
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KapakTepucTuke pacra Tesiaam K0joj Cy JaBaHe MJIMjeuHe 3aMjeHe C

Pa3JIMYMTHM Pa3HHAMA NMPOTENHA U KAJOpHja

3ponumup Crennep’, san ba6uh?, Panko I'anthep’, Becna I'antnep?

Y\Daxynmem Aepobuomexnuurux snanocmu Ocujex, Ceeyuunuwme Jocuna Jypaja
LImpocmajepa y Ocujexy, Ocujex, Xpeamcka
2Beme 0.0., ITL]. Muujeuno 2o6edapcmeo, Jlapoa, Xpsamcka

Aymop 3a kopuecnooenyujy: 3eonumup Cmeunep, zsteiner@fazos.hr

Caxkerak
Huse cTyauje Ouo je yTBpIUTH KaKO MIIMjEYHE ajlTepHATHBE Pa3IMYMTUX cacTaBa yTjeuy Ha

npeTBopOy, Macy u pact tenaau. Tujekom 59 nana, 116 mymke XonmrajH Texa i M0o/1jeJbeHO
je y JABHWje CKyNMUHE. KOHTPOJHY CKYNHMHY M TOKYCHY CKynuHy. Mako cy BpujemHocta
IPOCjeYHe TjelIeCHe Mace M MPOCjeYHOT JTHEBHOT IPUpPACcTa KOHTPOJIHE CKyIuHe Ouie Behe Ha
Kpajy eKCIIepUMEHTa, HUje OWJI0 CTaTHUCTUYKM 3HAYajHUX paziuka u3Mely ckymnuHa. Y

MOKYCHOJj CKYIIMHU JIOILJIO j& 10 CMambeHe KOHBEP3Hje MIIHjEeUHE 3aMjeHE.

Kwyune pujeuu: myuika Tenaj, mpou3BOJAHE KapaKTEPUCTUKE, MIIUjE€YHA 3aM]jCHUIIA
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