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U.S. Beef Industry

A Traditionally segmented
A Cow-calf (purebred and commercial)
A Stocker/backgrounding
A Finishing phases

A Evolving into a total production system
A Livestock and environmental stewardship
A Economic sustainability
A Social responsibility
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U.S. Land: 0.785 billion hectares

A 23.3% is water or federal land

A Non-federal land: 34.7% rangeland, 34.7%
forest land, and 30.6% cropland

A Over 4.5 million metric tons of crop residues
annually

A 37 kg of byproducts available for livestock for
every 100 kg of plants grown for human food




Advantages of Ruminants

A About 35% of the U.S. land surface is rangeland.

A Ruminants can utilize the largest carbohydrate
(CHO) source in the world and produce food and
other products for man.

A Microbial digestion maintains the carbon cycle.
Plants fix CO, and release O, (85 billions tons of
CO, released each year from microbial
fermentation).



Rumen Ecosystem

A Catabolic processes are collectively thought of as
Nfer mentati ono.

I AFermentation I s the conseque
(Louis Pasteur).

I VFA are fully reduced, energy dense compounds.
Microbes grow and end products are absorbed.

A Anabolic processes are critical:

I Supply of protein of relatively high biological value, from
protein and NPN sources.

I To meet the B-vitamin requirements of the host.



Advantages of Pregastric Fermentation

A More effective use of fermentation end-products
iIncluding:
I Volatile fatty acids, microbial protein, B vitamins

A Ability to detoxify some poisonous compounds
I Oxalates, cyanide, alkaloids

A Undigested residues (OM) returned to the soil

Aln wild animals, it al
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Disadvantages of Pregastric Fermentation

A Inefficiencies in fermentation

I Energy
A Loss Amount (% of total caloric value)
Methane 5-8
Heat of fermentation 5-6
A Relative efficiency is dependent on the diet NDF.
I Protein

A Some ammonia resulting from microbial degradation will be absorbed
and excreted

A 20% of the nitrogen in microbes is in the form of nucleic acids
A Ruminants are susceptible to acidosis and ketosis
A Ruminants are susceptible to toxins produced by rumen microbes

I Nitrates NIES

I Urea Ammonia

I Nonstructural carbohydrates Lactic acid

I Tryptophan 3-methyl indole
|
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Forage use in Beef Production

Systems
Metric Tons
A Forage for Cows/Replacements 640
A Forage for Calf Finishing 18
A Grain for Calf Finishing 140
A Total forage 658
A Total feed 798

A Beef Production is > 80% forage



Feed Consumption in Beef
Production Systems

kg DM/kg CW
A Grazed forage 13.2
A Harvested forage 5.1
A Grain concentrate 2.6
A Other feed 1.5
A Total feed 22.3

A Beef Production is > 80% forage

(Rotz et al., 2019)



Humans vs. Ruminants




Human microbiota to ruminants i1

polysaccharide utilization

A 70% of energy
from microbial
breakdown

A Mutualism

A Dietary
polysaccharides
that reach the
large intestine
Impact microbial
ecology

Nature Reviews Microbiology 6, 121-131 (February
2008) |




Pyruvate Metabolism in the Gut
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Key Points

A Polymers are converted to monomers and are
phosphorylated

- Enter different pathways

A Pathways are interconnected and make
Intermediates that feed back into glycolysis

A Glycolysis is key in microbial metabolism to
produce pyruvate

A Pyruvate is used for VFA production

A VFA produced are metabolized by the host for
energy

A Acetate and butyrate i produce H,
A Propionate, lactate and ethanol i use H,



Methane and VFAS
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Inter Species Hydrogen Transfer

GLYCOLYSIS
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Hydrogen sinks in the rumen
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Research Question

Beef Production is > 80% forage

Can dietary intervention be used to reduce methane in
ruminants?



Growing Study

A 120 steers, initial BW 300 + 25 kg
A 84 d growing study

A Forage quality:
A High (alfalfa/sorghum silage)
A Low (cornstalks)
A Monensin: +/-
A MDGS type and level:
A Normal vs. De-oiled
A 0, 20, 40%

S.C. Fernando et al.




Emissions: Forage x Mon.

40% De-Oiled MDGS

HQ LQ P-value

Monensin + - + - SEM Forage Mon. Int.

CH,:CO, 0.1012 0.1012 0.083° 0.1012 0.003 <0.01 <0.01 <0.01

ME Forage: P <0.01
ME Mon: P =0.03
Forage x Mon: P=0.03

ME Forage: P = 0.26
ME Mon: P =0.03
Forage x Mon: P =0.43

m L CH4/d

m L CH4/d
I m L CH4/kg ADG
- LQ+ LQ-

Pesta et al. Unpublished data



Structuring 1 Forage Quality
Bacteria

. Low quality
Low quality . .
forage with 20% Common dist forage with 40%

MDGS

Common diet
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High quality
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A MDGS

P <0.05

Knoell et al. Unpublished data






