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Table 1- Diet ingredients and composition of experimental diets

Energy

Low High
Diet ingredients (% of DM)
Alfalfa hay 18.23 18.32
Corn silage 37.89 38.17
Wheat straw 18.02 18.12
Corn grain ground 1.25 7.26
Barley grain ground 1.00 6.76
Wheat bran 1.00 2.52
Rice hulls 12.03 1.31
Soybean meal 2.30 1.77
Canola meal 6.31 3.80
Vitamin and mineral premix? 0.56 0.56
Salt 0.28 0.28
CaCOs; 0.28 0.28
Zeolite 0.79 0.79
Toxin binder 0.05 0.05
Diet composition
NEm (Mcal/kg) 1.20 1.32
NEg (Mcal/kg) 0.60 0.75
TDN (% of DM) 54.3 60.5
Crude protein (% of DM) 11.11 11.13
Rumen degradable protein (% of CP) 63.96 66.39
Acid detergent fiber (% of DM) 34.49 29.03
Neutral detergent fiber (% of DM) 52.92 46.87
PeNDF (% of DM) 30.84 29.21
Non- fiber carbohydrate (% of DM) 22.96 30.47
Ether extract (% of DM) 2.38 2.63
Ash (% of DM) 10.64 8.91
Calcium (% of DM) 0.73 0.66
Phosphor (% of DM) 0.29 0.31

! Provided (kg of DM): 600,000 IU of vitamin A, 200,000 IU of vitamin D3, 200 mg vitamin E, 250 mg
antioxidant, 195 g of Ca, 80 g of P, 21 g of Mg, 3 g of Fe, 60 g of Na, 300 mg of Cu, 2200 mg of Mn, 300

mg of Zn, 100 mg of Co, 120 mg of I, 30 mg of Se.
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Table 2- Effects of interaction between dietary energy level and feed bunk space on dry matter intake, average
daily gain and feed conversion ratio in Holstein heifers.

Space!
Small Large P-Value”
Energy? Low High High SEM Energy Space EnergyxSpace
DM Intake (kg/d) 8.82%® 8.74° 8.13¢ 0.201 <0.01 0.88 <0.01
Average daily gain (g/d) 781% 746° 8472 35.1 0.60 0.02 0.64
Feed conversion rate? 11.60*°  11.86° 11.15% 9.75b 0.519 0.28 0.02 0.12

! Treatments: Small space with low level of energy, 24 cm feed bunk space with diet including 1.20 MCal/kg energy;
Small space with high level of energy, 24 cm feed bunk space with diet including 1.32 MCal/kg energy; Large space with
low level of energy, 48 cm feed bunk space with diet including 1.20 MCal/kg energy; Large space with high level of
energy, 48 cm feed bunk space with diet including 1.32 MCal/kg energy.

2 Feed conversion rate (FCR) was calculated as dry matter intake/average daily gain.

*Values bearing different superscript in a row differ significantly (P<0.05).
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Table 3- Effects of dietary energy level and feed bunk space on nutrient intakes in Holstein heifers.

Space!
Small Large P-Value®

Energy? Low High Low High SEM Energy Space EnergyxSpace
Intake (kg/d/heifer)

Dry matter 8.82®6  8.74° 9.372 8.13¢ 0.201 <0.01 0.88 <0.01
Organic matter 7.92%  7.82b 8.412  7.27° 0180 <0.01 0.89 <0.01
Crude protein 0.93° 1.032 0.99%  0.96° 0.022 0.10 0.76 <0.01
Neutral detergent fiber 430%  4.13° 456* 3.84° 0096 <0.01 092 <0.01
PeNDF 2.72%  255b 2.892 2.38¢ 0.060 <0.01 0.94 <0.01

! Treatments: Small space with low level of energy, 24 cm feed bunk space with diet including 1.20 MCal/kg energy;
Small space with high level of energy, 24 cm feed bunk space with diet including 1.32 MCal/kg energy; Large space
with low level of energy, 48 cm feed bunk space with diet including 1.20 MCal/kg energy; Large space with high level
of energy, 48 cm feed bunk space with diet including 1.32 MCal/kg energy.
*Values bearing different superscript in a row differ significantly (P<0.05).
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Table 4- Effects of dietary energy level and feed bunk space on nutrient digestibilities in Holstein heifers.

Space!
Small Large P-Value”

Energy* Low High Low High SEM Energy Space EnergyxSpace
Nutrient digestibility (%)

Dry matter 63.15%  59.56° 62.722  59.23° 0.981 <0.01 0.70 0.96
Organic matter 66.512  62.92" 65.68%°  62.60° 0.994 <0.01 0.57 0.79
Crude protein 64.01*  61.95% 65.42%  62.17% 1.671 0.12 0.63 0.73
Neutral detergent fiber 57.51*  55.072 57.10*  53.88% 1.377 0.04 0.56 0.78

! Treatments: Small space with low level of energy, 24 cm feed bunk space with diet including 1.20 MCal/kg energy;
Small space with high level of energy, 24 cm feed bunk space with diet including 1.32 MCal/kg energy; Large space
with low level of energy, 48 cm feed bunk space with diet including 1.20 MCal/kg energy; Large space with high level

of energy, 48 cm feed bunk space with diet including 1.32 MCal/kg energy.
*Values bearing different superscript in a row differ significantly (P<0.05).
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Introduction: Replacement heifers represent the future potential of the dairy industry. The feeding
strategy for dairy heifers is to rear these animals at a minimum economic and environmental cost
without reducing their future lactation performance (Hoffman et al., 2007). The main concern for
heifer rearing industry is typically the energy densities of the diet exceeding the requirements of
heifers, and subsequently, increase weight gains and lead to over-conditioning (Hoffman et al., 2008).
The limited space is another concern for farmers in which feed bunks are limited and animals have to
compete to meet their nutrient requirements. We hypothesized that feeding a ration diluted by wheat
bran and rice hull in different feed bunk spaces would allow dairy heifers to compete and control their
ad libitum intakes, and to meet their nutrient requirements for maintenance and target growth rates.
Thus, the objective of this study was to compare the nutrient intakes, digestibility, and growth
performance.

Materials and methods: Fourteen dairy heifers with an average age of 12-16 months and an average
weight of 363 + 32.8 kg were stratified into 4 groups of 10 ina 2 x 2 factorial, completely randomized
design with four treatments and four stall. The experiment period was 100 days. Two levels of energy
were adjusted in formulating diets. A diet was formulated according to NRC (2001) requirements as
high energy diet (1.32 Mcal/kg DM). For low energy treatment, diet was diluted with rice hull and
wheat bran to meet 90% of NRC (2001) requirements for energy (1.20 Mcal/kg DM). The diets were
isoenergetic and isonitrogenous. Treatments included: 1- small space with low level of energy, 24 cm
feed bunk space with diet including 1.20 MCal/kg energy; 2- small space with high level of energy,
24 cm feed bunk space with diet including 1.32 MCal/kg energy; 3- large space with low level of
energy, 48 cm feed bunk space with diet including 1.20 MCal/kg energy; and 4- large space with high
level of energy, 48 cm feed bunk space with diet including 1.32 MCal/kg energy. Sampling from feed
and orts was carried out at 30, 45, 60 and 70 days. The dry matter intake was daily recorded. Feces
samples were taken on days 30, 60 and 90 and dried at 70 ° C for 72 h. Total tract digestibility
coefficients were calculated based on the relative concentrations of nutrients and AlA as an internal
marker in the feed and feces. Chemical analysis of sample was done according to AOAC (1990). Data
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were analyzed as a complete factorial design with 2 levels of feed bunk space and 2 levels of dietary
energy levels design using the GLM procedures of SAS (version 9.4, SAS Institute Inc., Cary, NC).
Results and discussion: Dry matter intake was higher for heifers fed diet with low energy (P<0.05).
Daily weight gain and feed conversion rate were not affected by levels of dietary energy. Reducing
dietary energy level by 10 % increased DM, OM and NDF digestibility that can be associated with
lower acidity of ruminal fluid for the mentioned treatment in comparison to diet with higher energy
density because of diluted concentration of non-fiber carbohydrate in the diet (23 versus 33 % based
on DM). Also, Moody et al. (2017) reported that reduced NDF digestibility when the concentrate
proportion was increased.

Conclusion: Results revealed that average daily gain was increased significantly when heifers were
fed in large (48 cm) than small (24 cm) feed bunk. Feed conversion rate was lower for Heifers fed in
the large feed bunk compared to small feed bunk. Heifers receiving low dietary energy had higher
DM, OM, CP digestibility compared to those receiving high dietary energy. Based on our results,
feeding replacement heifers with energy diluted diet (90% of energy requirement (NRC, 2001)) in a
large feed bunk improved their performance.

Keywords: Dietary energy level, Feed bunk space, Feed conversion rate, Nutrient digestibility,
Replacement heifers



