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Introduction: The future of each dairy cattle unit depends on its success in calf and heifer rearing programs.
Nutrition is one of the most important pillars of animal husbandry and a key economic tool for optimizing
production systems. The consumption of forage by calves promotes the development of rumen muscle
tissue, rumination, and saliva flow into the rumen. Non-forage fiber sources, which contain high levels of
cell wall material, can be considered as alternatives to forages depending on their price and availability.
Utilizing non-forage fiber sources can help meet the nutritional needs of livestock while also reducing feed
costs and maintaining rumen health. The aim of this study was to investigate the effects of non-forage fiber
sources, including wheat bran and sugar beet pulp, in a starter diet on the performance, rumen fermentation,
and blood parameters of Holstein heifer calves. The results of this research could enhance the understanding
of the role of these fiber sources in improving calf health and performance, and serve as a strategy for
optimizing nutrition in livestock units.

Materials and Methods: The experiment was conducted on 24 Holstein heifer calves with an average
weight of 37 £ 2 kg, following a completely randomized design for 90 days. The experimental diets
included: 1- a barley-based starter, 2- 15% wheat bran replacing barley, and 3- 13.5% sugar beet pulp
replacing barley. The diets were identical in terms of energy content and protein percentage. Daily feed
intake was measured and changes in calf weight were examined. Calves were weighed regularly every 15
days until the end of the experimental period. Blood samples were taken three hours after feed consumption
from the jugular vein at ages 30, 60, and 90 days. Rumen fluid samples were collected three hours post-
feeding using an esophageal tube at the end of the study (90 days), and urine and fecal pH were measured
at the end of the study. To assess fecal consistency throughout the experiment, the consistency was evaluated
daily using a scale of 1 to 5. The age of weaning was recorded as a criterion for assessing treatment
performance, defined as the consumption of 900 grams of starter diet by calves in each treatment. The onset
of rumination was assessed visually, with each calf performing rumination for three consecutive days, and
the age at which rumination began was recorded at the end of the third day.

Results and Discussion: The results indicated that calves fed wheat bran showed a higher average feed
intake and daily weight gain compared to those fed sugar beet pulp. Incorporating non-forage fiber sources
with high degradable fiber in the diet leads to improvements in intake, health, and productivity. The study's
findings on sugar beet pulp indicated both positive and negative impacts on dry matter intake and
performance in cattle and sheep. The rumen pH was influenced by the experimental treatments, with calves
fed wheat bran exhibiting a higher rumen pH compared to the other treatments. The consumption of fiber
sources stimulated rumination, leading to increased saliva flow into the rumen, thus maintaining a higher
pH level. The treatments did not significantly affect the ammonia nitrogen concentration in the rumen fluid.
The concentration of triglycerides and VLDL in the diets containing wheat bran was observed to be lower
compared to the other treatments. An increased level of fiber in the diet reduces fat digestion, as these fibers
form complexes with bile salts, disrupting the VLDL reabsorption cycle, which consequently lowers VLDL
levels in the blood. The lower triglyceride concentration in calves fed wheat bran during the post-weaning
period compared to those fed sugar beet pulp may be attributed to higher starter intake during this period.
The differences in final weight among the experimental treatments were significant. Although there was no
significant difference in total feed intake and feed efficiency among the treatments, the experimental diet
containing sugar beet pulp resulted in a significant reduction in final weight compared to the starter diet
containing barley.

Conclusion: The overall conclusion of this study demonstrates that non-forage fiber from wheat bran,
compared with sugar beet pulp, has positive effects on health indicators of Holstein heifer calves when
included in the starter diet. These effects include periodic increases in feed intake, higher average daily gain



throughout the experimental period relative to the diet containing sugar beet pulp, and improvements in
ruminal pH as well as blood metabolites—triglycerides and very-low-density lipoproteins—compared with
the barley-based diet. Therefore, the inclusion of wheat bran in the starter diet can be considered an effective
strategy for improving the performance and health of Holstein heifer calves.
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Table 1- Feed ingredients and nutrient composition of the starter
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Treatment 1 Treatment 2 Treatment 3
.y 54,5 54.5 54.5
Corn
>
14 - -
Barley
pAS g
- 15 —
Wheat Bran
RVCPRVEES 1)
: - - 135
Sugar beet pulp
bgw
i 28.5 27.5 29
Soybean
¥ S dlge JaSo 1 1 1
Mineral Supplement?
[y S Juso 1 1 1
Vitamin Supplement3
el Sl S
0.5 0.5 0.5
Calcium Carbonate
S 05 05 05
Salt
s 5 Ko Lo (g5,

ME (Mcal/kg)
(%) P& cutigy 18.8 18.9 18.8
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! Treatment 1: Barley-based starter, Treatment 2: 15% wheat bran replacing barley; Treatment 3: 13.5% sugar beet pulp
replacing barley.
2 Values per kilogram of diet: 5290 parts per millions of copper, 67500 parts per millions of magnesium, 11760 parts per
millions of manganese, 20000 parts per millions of zinc, 100 parts per millions of cobalt, 220000 parts per millions of iodine.
3 Values per kilogram of diet: 3000 parts per million of Monensin, 40 parts per million of organic selenium, 5400 parts per
million of organic copper, 8400 parts per million of organic manganese, 1560 parts per million of organic zinc, 200 parts per
million of biotin, 400 parts per million of antioxidants, 1500 international units of vitamin A, 10000 international units of
vitamin E, 250000 international units of vitamin D3.
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Table 2- Study of the effect of non-forage fiber sources in the starter diet of Holstein calves on performance
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o 0355 Experimental treatments® > kel - ]@M
Parameter Period Vs ¥ s ¥ s Sl o ‘5;; .
Treatment 1 Treatment2  Treatment 3 SEM valu
TRT
o St ) I8 0.453 0.427 0.383 0.07 0.80
Sygd e Before weaning
(355545 5 0 3] 2.79% 2.898 2.420 0.13 0.04
Feed intake After weaning
(kg/d) 0y9> IS
. 1.24 1.25 1.06 0.07 0.17
The whole period
TRT
o b 31 U2 0.520 0.533 0.503 0.04 0.84
Ody o3l Before weaning
Us./e.55k5) 55 J 1.12° 1.10° 0.88° 0.04  0.0005
Weight gain After weaning
(kord) 29 S . 0.722 0.722 0.63° 0.03 0.04
The whole period
e TNE
St Jis o pd B ‘If”s s 3 S 0.654 0.607 0.604 0.07 0.86
(5 ST 5 5L5) efore weaning
Feed conversion S e 0.412 0.391 0.365 0.14 0.39
ratio After weaning ' ' ' ' '
(kg/ kg) »
» S 1.28 1.29 1.33 0.07 0.88

The whole period
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! Treatment 1: Barley-based starter, Treatment 2: 15% wheat bran replacing barley; Treatment 3: 13.5% sugar beet
pulp replacing barley.
2 Different letters in the columns indicate significance at the 5% level
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Belibasakis & Tsirgogianni, tMohsen et al, 2021) cuw! 428,55 1,8 )ul;poo 28 s Ala b odd ap3ss ool
(1996

O Slopasls p plitle olo cladlugS 5kl oy )5 (slabsle 12 pud wlio Bl )y =Y Joua
Table 3- Study of the effect of non-forage fiber sources in the starter diet of Holstein calves on blood parameters
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o 59 Experimental treatments® skl C ICJM
Parameter Day Y s Y s ¥ s oSl - \7);

Treatment1 Treatment2 Treatment3  SEM -value
] o 30 7733 7877 72.83 3.247 0.45
(é‘fkf“ 25 6/::_; o 60 61.33 57.37 51.16 3816 019
ucose (mg/dL) 90 69.47 67.98 62.08 2743 0.17
) ) ) 30 74.31 70.93 68.58 3.715 0.54
gﬁf » "’T ) ;JJ’L““K 60 65.02 58.08 59.77 3500  0.40
olesterol (mg/dL) 90 69.68 64.87 64.02 2.895 0.33
) ) 9 30 41.40 35.19 34.26 2.808 0.17
(T’”J“T > fj o) ’*"/gfd” 60 29,33 24.25p 30.63 1.826 0.04
riglycerides (mg/dL) 90 35.36 29.70 32.49 1.695 0.08
) . . 30 10.56 12.42 10.55 0.895 0.25
(i 2 g5 ) 095 sl 0o 60 9.19 10.26 9.39 0514 032
Blood Urea Nitrogen (mg/dL) 90 9.90 11.35 9.95 0.621 0.20
15 25 k) s s IS b amaed 30 8.28 6.80 6.86 0.535 0.11
(s 60 5.86 4.85 5.69 0.334 0.09
VLDL (mg/dL) 90 7.07° 5.820 6.28% 0.319 0.03
) . 30 2.86 272 2.83 0.115 0.66
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The effect of non-forage fiber sources in the starter diet of Holstein heifer calves on
performance, rumen fermentation and blood parameters
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Introduction: The future of each dairy cattle unit depends on its success in calf and heifer rearing
programs. Nutrition is one of the most important pillars of animal husbandry and a key economic
tool for optimizing production systems. The consumption of forage by calves promotes the
development of rumen muscle tissue, rumination, and saliva flow into the rumen. Non-forage fiber
sources, which contain high levels of cell wall material, can be considered as alternatives to forages
depending on their price and availability. Utilizing non-forage fiber sources can help meet the
nutritional needs of livestock while also reducing feed costs and maintaining rumen health. The
aim of this study was to investigate the effects of non-forage fiber sources, including wheat bran
and sugar beet pulp, in a starter diet on the performance, rumen fermentation, and blood parameters
of Holstein heifer calves. The results of this research could enhance the understanding of the role
of these fiber sources in improving calf health and performance, and serve as a strategy for
optimizing nutrition in livestock units.

Materials and Methods: The experiment was conducted on 24 Holstein heifer calves with an
average weight of 37 £ 2 kg, following a completely randomized design for 90 days. The
experimental diets included: 1- a barley-based starter, 2- 15% wheat bran replacing barley, and 3-
13.5% sugar beet pulp replacing barley. The diets were identical in terms of energy content and
protein percentage. Daily feed intake was measured and changes in calf weight were examined.
Calves were weighed regularly every 15 days until the end of the experimental period. Blood
samples were taken three hours after feed consumption from the jugular vein at ages 30, 60, and
90 days. Rumen fluid samples were collected three hours post-feeding using an esophageal tube at
the end of the study (90 days), and urine and fecal pH were measured at the end of the study. To
assess fecal consistency throughout the experiment, the consistency was evaluated daily using a
scale of 1 to 5. The age of weaning was recorded as a criterion for assessing treatment performance,
defined as the consumption of 900 grams of starter diet by calves in each treatment. The onset of
rumination was assessed visually, with each calf performing rumination for three consecutive days,
and the age at which rumination began was recorded at the end of the third day.

Results and Discussion: The results indicated that calves fed wheat bran showed a higher average
feed intake and daily weight gain compared to those fed sugar beet pulp. Incorporating non-forage
fiber sources with high degradable fiber in the diet leads to improvements in intake, health, and
productivity. The study's findings on sugar beet pulp indicated both positive and negative impacts
on dry matter intake and performance in cattle and sheep. The rumen pH was influenced by the
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experimental treatments, with calves fed wheat bran exhibiting a higher rumen pH compared to the
other treatments. The consumption of fiber sources stimulated rumination, leading to increased
saliva flow into the rumen, thus maintaining a higher pH level. The treatments did not significantly
affect the ammonia nitrogen concentration in the rumen fluid. The concentration of triglycerides
and VLDL in the diets containing wheat bran was observed to be lower compared to the other
treatments. An increased level of fiber in the diet reduces fat digestion, as these fibers form
complexes with bile salts, disrupting the VLDL reabsorption cycle, which consequently lowers
VLDL levels in the blood. The lower triglyceride concentration in calves fed wheat bran during
the post-weaning period compared to those fed sugar beet pulp may be attributed to higher starter
intake during this period. The differences in final weight among the experimental treatments were
significant. Although there was no significant difference in total feed intake and feed efficiency
among the treatments, the experimental diet containing sugar beet pulp resulted in a significant
reduction in final weight compared to the starter diet containing barley.

Conclusion: The overall conclusion of this study demonstrates that non-forage fiber from wheat
bran, compared with sugar beet pulp, has positive effects on health indicators of Holstein heifer
calves when included in the starter diet. These effects include periodic increases in feed intake,
higher average daily gain throughout the experimental period relative to the diet containing sugar
beet pulp, and improvements in ruminal pH as well as blood metabolites—triglycerides and very-
low-density lipoproteins—compared with the barley-based diet. Therefore, the inclusion of wheat
bran in the starter diet can be considered an effective strategy for improving the performance and
health of Holstein heifer calves.

Keywords: Dairy calves, Rumen fluid, Starter, Sugar beet pulp, Wheat bran



