@ Journal of Ruminant Research

Print ISSN: 2345 - 4261
Online ISSN: 2345 - 4253

Effects of replacing barley grain with corn gluten feed and sugar beet pulp on feed
intake, nutrient digestibility, and milk production in high-producing Holstein
dairy cow diets

Omid Ayoubit, Farzad Hashemzadeht, Masoud Alikhani?,

Ali Kahyani?*, Faezeh Nowroozinia?
! Master’s graduate and Associate Professor, Department of Animal Sciences, College of Agriculture, Isfahan
University of Technology, Isfahan, Iran
2 (Corresponding author’s) Assistant Professor and PhD student, Department of Animal Science, School of
Agriculture, Shiraz University, Shiraz, Iran, Email: ali.kahyani@saadi.shirazu.ac.ir

Article Info ABSTRACT
Article type: Background and Objective: Given the economic and nutritional
Research Full Paper importance of alternative sources to cereals in lactating dairy cow

diets, this study aimed to evaluate the effects of replacing barley
grain with corn gluten feed and sugar beet pulp both individually
and in combination on feed intake, nutrient digestibility, milk
production and composition, and body condition of high-producing
Holstein cows. While previous research has primarily assessed these
by-products separately, this study investigated their combined
effects on feed intake, nutrient digestibility, and milk production in
high-yielding dairy cows.

.Materials and Methods: The experiment was conducted at the

égg{feg?mw: Lavark Research Station, Isfahan University of Technology, using
Revised: 12 multiparous Holstein cows arranged in a 4x4 Latin square design
Accepted: with three squares, four periods, and four dietary treatments.

Treatments included: 1) Control concentrate containing 43.7%
barley grain without corn gluten feed or sugar beet pulp; 2)
Replacement of 12% barley grain with corn gluten feed; 3)
Replacement of 12% barley grain with sugar beet pulp; 4)
Combination of 6% sugar beet pulp and 6% corn gluten feed
replacing 12% barley grain. The forage-to-concentrate ratio was
maintained constant at 40:60 across all diets. Data were analyzed
using the MIXED procedure of SAS software.

Results: Replacing barley grain with the combination of 6% corn
gluten feed and 6% sugar beet pulp significantly increased dry
matter intake, organic matter and crude protein (CP) digestibility,
milk yield, fat-corrected milk (3.5% FCM), energy-corrected milk
(ECM), and vyields of milk fat, protein, lactose, and solids-not-fat

Keywords: compared to the control diet. The diet containing 12% corn gluten
Barley grain feed alone improved dry matter intake compared to control but less
Corn gluten feed effectively than the combined treatment. Conversely, the 12% sugar

Lactating dairy cows ] . . -
Milk production and beet pulp diet reduced milk protein percentage relative to control

composition and combined treatments, while milk fat percentage was not
Sugar beet pulp significantly affected by any of the diets. Body condition score,
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body weight, and backfat thickness were not influenced by the
dietary treatments.

Conclusion: Replacing barley grain with a combination of 6% corn
gluten feed and 6% sugar beet pulp in diets of lactating Holstein
cows improved dry matter intake, nutrient digestibility, and milk
production without adverse effects on body condition. These
findings highlight the efficiency of these alternative feedstuffs in
optimizing dairy cow rations.
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1. Net Energy for Lactation (NEL)
2. Neutral Detergent Fiber (NDF)
3. Dry Matter Digestibility (DMD)
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3. Acid Detergent Fiber (ADF)
4. Fat Corrected Milk 3.5% (FCM)
5. Energy Corrected Milk (ECM)
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1. Body Condition Score (BCS)
2. Backfat Thickness (BFT)
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Table 1. Ingredients and chemical composition of the experimental diets (%, DM basis)
(Treatments) (i esle 1o y3) bajles

¥ oled Yok Voled dali oy S (Ingredients) 15|
Treatment 3  Treatment2  Treatment 1 Control
19.84 19.84 19.84 19.84 Corn Silage <5 M
11.92 11.92 11.92 11.92 Alfalfa Forage eass = 4y 4l
4.06 4.06 4.06 4.06 Wheat Straw ezs = o5 o8
5.98 12 0 0 Sugar Beet Pulp .5 0 s
5.08 0 12 0 Corn Gluten Feed <3 5,8 1,
30.92 29.13 33.1 43.76 Barley Grain sz Cluf s «is
13.71 15.27 12.11 13.10 Soybean Meal L ;. dbms
2.94 2.94 2.73 2.73 Meat Meal =z S s,
1.57 1.71 1.20 1.40 Fat Powder  ~ ;55
1.49 1.49 1.49 1.49 Sodium bicarbonate ., .5 55>
0.31 0.31 0.31 0.31 Calcium Carbonate ...Is iy s
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0.41 041 0.41 041 Vitamin premix " el s JoSe
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(Kis o3l Ao y3) phand S 5

Chemical composition (% dry matter)

50 47 50 50 Dry matter o ese
91.66 89.91 91.01 91.26 Organic Matter Ji ..
17.10 17.10 17.10 17.10 Crude protein .55
6.25 6.25 6.20 5.60 Ether extract (=, ~
36.99 38.35 39.13 36.30 NDF s oy 52 53 Jlomsls SUI
18.26 20.56 20.55 19.45 ADF saul oy 53 53 J shesls LI

39 38 40 42 NFC Ul e slaclydays S
0.75 0.88 0.78 0.78 Calcium S
0.49 0.44 0.52 0.45 Phosphorus i
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1-Treatments were as follows: control diet containing 43.76% barley grain (73% concentrate) without corn gluten
feed or beet pulp; T1, diet in which 12% of barley grain (20% of concentrate) was replaced with corn gluten feed; T2,
diet in which 12% of barley grain (20% of concentrate) was replaced with beet pulp; and T3, diet in which 12% of
barley grain (20% of concentrate) was replaced with a combination of 6% beet pulp and 6% corn gluten feed.
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2- Each kilogram contained 1,500,000 IU of vitamin A, 250,000 IU of vitamin D3, 15,000 IU of vitamin E, 0.5 g of
organic copper, 0.008 g of organic selenium, 1.5 g of organic manganese, 2 g of organic zinc, 3 g of monensin, and

0.2 g of biotin

(23 05 00 ol p S /VY (o S /Y (gsp 08 WA S ST/0 (e 0 S 810 (IS £ 8 0 /) (gl p S S a S esle el Y

(.:.“.LS@,?Y?,O

3-On a dry matter basis, each kilogram contained 0.1 g of cobalt, 4.5 g of copper, 13.5 g of manganese, 18 g of zinc,
0.2 g of iodine, 0.072 g of selenium, 55 g of magnesium, and 245 g of calcium

4-DCAD= (Na + K) — (Cl +S)
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Table 2. Effect of replacing barley grain with corn gluten feed and beet pulp on feed intake and nutrient
digestibility of lactating Holstein cows (%, DM basis)
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1-Treatments were as follows: control diet containing 43.76% barley grain (73% concentrate) without corn gluten
feed or beet pulp; T1, diet in which 12% of barley grain (20% of concentrate) was replaced with corn gluten feed; T2,
diet in which 12% of barley grain (20% of concentrate) was replaced with beet pulp; and T3, diet in which 12% of
barley grain (20% of concentrate) was replaced with a combination of 6% beet pulp and 6% corn gluten feed.

(P<eyvo) aial o s pme CMastl glls wilie b g o b sy s sla Sl =Y

Means in the same rows with different superscript are significantly different (P<0.05).
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Table 3 — Effect of replacing barley grain with corn gluten feed and beet pulp on milk yield and composition
of lactating Holstein cows
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1-Treatments were as follows: control diet containing 43.76% barley grain (73% concentrate) without corn gluten
feed or beet pulp; T1, diet in which 12% of barley grain (20% of concentrate) was replaced with corn gluten feed; T2,
diet in which 12% of barley grain (20% of concentrate) was replaced with beet pulp; and T3, diet in which 12% of
barley grain (20% of concentrate) was replaced with a combination of 6% beet pulp and 6% corn gluten feed.
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Means in the same rows with different superscript are significantly different (P<0.05).
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Table 4 — Effect of replacing barley grain with corn gluten feed and beet pulp on body condition score of
lactating Holstein cows

Sl gme
P- SR (Treatments) s ,les
value 5l
oSl L Yok Vs IR (Item) .z
Yt SEM Treatment Treatment Treatment C |
3 2 1 ontro
0.90 6.22 679.33 679.83 676.58 680.92 Body weight (kg) (» < sL5) o 035
078 105 27.16 26.58 27.16 26.83 (o) 22
thickness (mm) Backfat
S OL O35 s
0.70 3.9 -0.33 -4.41 -6.66 -4.91 (PS5 A 0 05 2
Body weight changes
0.30 0.062 2.95 2.97 291 3.05 Sk Lexdy o

Body condition score
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1-Treatments were as follows: control diet containing 43.76% barley grain (73% concentrate) without corn gluten
feed or beet pulp; T1, diet in which 12% of barley grain (20% of concentrate) was replaced with corn gluten feed; T2,
diet in which 12% of barley grain (20% of concentrate) was replaced with beet pulp; and T3, diet in which 12% of
barley grain (20% of concentrate) was replaced with a combination of 6% beet pulp and 6% corn gluten feed.
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Means in the same rows with different superscript are significantly different (P<0.05).
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