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Table 1. Feed ingredients and chemical composition (% of DM unless otherwise noted) of the experimental diets.
ialasl lse
Experimental diets
S A3 s S b okl a3,y cyd il

Shredded sugar beet pulp Steam-flaked corn grain

S sl
Ingredients

435 657 )GLI Lv ol 4_.‘5_)‘5 Q)’J £l
Corn grain, steam-flaked*

25.0 S A3 ke s
' Shredded sugar beet pulp

L s Al
28.0 304
Soybean meal
10 10 e e s s 2ol
Vitamin and minerals mixture?

1.0 10 e

Mineral supplement ®
oS

1.0 1.4 S Sl

Calcium Carbonate
S
0.5 0.5

Chemical composition
Sis esle
91.4 90.0 ’
Dry matter
b s
20.0 20.0 7 omon
Crude protein
17.4 97 é.} °J""l}"" BE d}bﬁb \_Bl:ﬂ
Neutral detergent fiber
5o
26 3.3 Sl et
Ether extract
0.8 0.7 o
Calcium
0.4 0.4 s
Phosphorous
31 33 Sl s e LB (S5
Metabolizable energy (Mcal/kg of DM)

IFlake density = ~550 g/L.

ZContained per kilogram of supplement: 1,000,000 1U of vitamin A, 20,000 1U of vitamin D, 10,000 IU of vitamin E,

100 ppm of vitamin B; (H), 690 ppm of Zn, 500 ppm of Mn, 165 ppm of Cu, 4 ppm of Se, and 2000 ppm of
monensin.

3Contained per kilogram of supplement: 245,000 ppm of Ca, 180,000 ppm of Zn, 18,350 ppm of Mg, 13,500 ppm of
Mn, 4,500 ppm of Cu, 200 ppm of I, 100 ppm of Co, and 72 ppm of Se.
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Table 2. Logistic regression for general appearance (> 2), diarrhea (> 3), pneumonia, and medication

occurrence during the pre-weaning period as influenced by starter energy source and milk replacer level in
neonatal Holstein dairy calves.

sl 5 azil 5
Variable
and comparison
s 2
General appearance
ERRRWTS J.!Lia 3 &yl als
BP vs. CG
Go 55 e o3l 5L
0.008 1.13,2.41 1.65 0.19 0.5046 T e 2 e e e
HL vs. LL
el ¢ 585
Diarrhea occurrence
L e blie js o3 als
BP vs. CG
Go 53 i oS0l sl
0.31 0.88, 1.45 113 0.12 0.1257 g e S e
HL vs. LL
iyl ¢ 555
Pneumonia occurrence
L e blie s o3 als
BP vs. CG
Go 53 i oS0l sl
0.001 1.29,2.18 1.68 0.13 0.5202 5 g e 03 e el o gl
HL vs. LL
Olys 735
Medication occurrence
Jlead
Diarrhea
L3 bl 53 ooyd wils
BP vs. CG
Go 3 i oSl oL
0.31 0.69, 1.12 0.88 0.12 ~0.1257 o5 g B 02 et el o e
HL vs. LL
b o3
Pneumonia
L3 e blie s o3 Ll
BP vs. CG
Go 53 e oS50l oL
0.001 0.45, 0.76 0.58 0.13 ~0.5287 o g B 2t el ) e
HL vs. LL
IThe odds ratio indicates the probability for the experimental diets and milk replacer level (BP vs. CG; HL vs. LL). If
the odds ratio is > 1, a given treatment in the comparison is more likely to have an occurrence than the other

treatment by a factor of the difference above 1. If the odds ratio is < 1, a given treatment has a lower probability of
occurrence than the other treatment.

Sols sxa CJM 740 Olwabsl 3 50 ol Cad SE P
P-value 95% ClI Odds ratio* Coefficient

0.001 0.36, 0.77 0.53 0.19 —0.6305

0.001 1.36,2.23 1.74 0.12 0.5573

0.001 0.46, 0.77 0.59 0.13 —0.5125

0.001 0.44,0.73 0.57 0.12 —0.5573

0.001 1.27,2.15 1.65 0.13 0.5040

Slasss el dss s (P=+/4Y) L yai 5 (P=2/411) Lt IS gl glae o &S pladl S

e P2/ ) S5 Laol s Jlenl LS s oS gladle S L alie s wis S il S,
Slads s o b Kol wdss T 15 Cobls b Lol a3, o3 by ghls glae
AL el Dby 5 Ml Soe 5 L gl 5 L ey 3l s b 855 1 (5508 lasss Lo S
b Rl 3L s S el S Lol o Y s AL (P20 )) e,
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Table 3. Poisson regression for days with rectal temperature (= 40°C) and general appearance (= 2), and

frequency and duration of diarrhea (> 3), pneumonia, and days medicated during the pre-weaning period as
influenced by starter energy source and milk replacer level in neonatal Holstein dairy calves.

Sl e s oalesT e sles ol
P-Value® Experimental treats ltemn
ES*ML ML ES SEM  BPHL* BPLL® CGHL? CGLL!
0355 Cewly oby sles Lilajgy,
b b b
0.001 0.001 0001 0.09 0.27 0.00% 0.58 0.17 Rectal temperature (>
40°C), d
A B
067 001 0001 018  2.36 158 4.67 2.67 Do st A R
General appearance (> 2), d
e
Diarrhea
Olass Sl
0.90 0.92 0.12 0.18 2.82 2.83 217 2.08 >0
Frequency
Sl glags, sl
0.22 070  0.001 011 8.73 7.25 4.92 5.42 el sl
Duration, d
ol La Lo
079 070 020 015  4.09 417 3.25 3.58 0P B0
Medicated, d
L e
Pneumonia
Slads Gl
0.88 0.31 0.85 0.29 1.18 0.92 1.17 0.83 ?0
Frequency
Sl elayey sl
0.41 0.001  0.02 0.11 6.82 4.83 9.67 5.67 el 2500
Duration, d
olays glags, sles
009 0002 025 015 436 3.50 475 2.25 )7 SEI
Medicated, d

&> Means within a row with different superscripts are significantly different (P < 0.05).

1- CGLL: Starter feed diet containing steam-flaked corn grain and low level of milk replacer, 2-CGHL.: Starter feed
diet containing steam-flaked corn grain and high level of milk replacer, 3-BPLL: Starter feed diet containing
shredded sugar beet pulp and low level of milk replacer, and 4-BPHL: Starter feed diet containing shredded sugar

beet pulp and high level of milk replacer.

®P-value: The effect of energy source (ES), milk replacer level (ML) and interaction between energy source and milk

level (ES x ML).
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Abstract
Background and objectives: Diarrhea is one of the most common diseases in young dairy
calves. This disease results in economic loss on dairy farms. Addition of high fiber by-products
to calf starter diet may have beneficial effect on preventing calf diarrhea. Furthermore, milk
plane of nutrition has direct effect on calf health and growth during the pre-weaning period and
in the future heifers were replaced in the herd. The purpose of this research was to examine the
effect of substituting steam-flaked corn grain (SFC) with shredded sugar beet pulp (SBP) in
starter feed diet and milk replacer (MR) plane of nutrition on health status in neonatal Holstein
calves during the pre-weaning period.

Materials and methods:

A total of 48 Holstein calves (3 d of age; 40.1 + 0.84 kg of BW; mean + SE) were assigned
randomly to 1 of the 4 treatments:1) calves fed low MR allowance (LOW; 4 L/d fromd 1 to d
58, and 2 L/d from d 59 to d 60 of the study) and SFC containing starter feed without SBP
(LOW-SFC), 2) calves fed low MR allowance and partial replacing SFC with SBP (25% of
DM) in starter feed (LOW-SBP), 3) calves fed high MR allowance (HIGH; 4 L/d fromd 1 to d
2,6 L/dfromd3tod4,8L/dfromd5tod55,6L/datd56,4L/dfromd 57 tod 58, and 2 L/d
from d 59 to d 60 of the study) and SFC containing starter feed without BP (HIGH-SFC), and 4)
calves fed high MR allowance and partial replacing SFC with BP (25% of DM) in starter feed
(HIGH-SBP). The health criteria of the calves were monitored daily by a veterinarian, blinded
to the treatments, during the preweaning period (d 1 to 60). Rectal temperature was recorded
daily using a digital thermometer placed in the rectum for 1 min. The fecal and general
appearance scores were determined daily based on a 1 to 5 system while calves were in
individual pens.

Results: Results showed that calves fed diets containing SBP vs. SFC had lower and higher
chance to develop pneumonia and diarrhea, respectively. Plane of MR nutrition had no effect on
developing diarrhea, but calves fed higher plane of MR nutrition had higher chance to develop
pneumonia. General appearance (score > 2), frequency and duration of diarrhea or pneumonia
were not different among experimental groups; however, calves fed LOW-SBP experienced
fewer days of higher rectal temperature compared with other experimental groups.
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Conclusion: Plane of MR nutrition had no effect on susceptibility to diarrhea but calves fed
higher plane of MR experienced more days with pneumonia and medication. Feeding SBP
increased and decreased chance of having diarrhea and pneumonia, respectively, which was
coincided with more or few days with those diseases.

Keywords: Diarrhea, Energy source, Plane of nutrition, Pneumonia.
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