The Ruminant

* Chews cud and has 4 compartment
Rumen Physiology for the stomach

Rancher » Converts forages to protein for consumers

Ivan Rush
Scottsbluff, NE

Why Study Basics? The Stomachs
» Understanding will aid in making better
feeding and management decisions i ® Esophagus
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Rumen Microorganisms

» Bacteria
— By far the most numerous and productive

— More than 1,000,000,000,000 in 1 oz of
rumen fluid

* Protozoa

— Much larger — can be viewed easily with low
power scope

* Fungi
— Very small fraction
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Calf Rumen, 4 Weeks of Age
Diet: Milk and Hay




Protozoa

Protozoa

Protozoa

©1995, Mel Yokoyama & Mario A. Cobos.

The large microbe is a type of protozoan. The
creature that looks like a tadpole attached to
the side of the protozoan is a fungal spore.
The smaller, rod-shaped beasts lining the
underside of the protozoan are bacteria.

Paul Weimer, Rumen Microbiologist, USDA-ARS Madison, WI —Fact Sheet 2007
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Paul Weimer, Rumen Microbiologist, USDA-ARS Madison, WI —Fact Sheet 2007

Reproduction of Microbes

©1995, Mel Yokoyama & Mario A. Cobos.

Paul Weimer, Rumen Microbiologist, USDA-ARS Madison, WI —Fact Sheet 2007

Fiber Digestion

Photo by Lydia Joubert.

Paul Weimer, Rumen Microbiologist, USDA-ARS Madison, WI —Fact Sheet 2007




Fermentation of Energy — Volatile
Fatty Acids (VFA’s )
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Metabolizable Protein
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Protein Supplementation of Low
Quality/Protein Forages
* Protein will increase microbial levels and
forage digestion will increase

» Microbes need a source of degradable
protein — some recycled

» By product feeds will add energy and
protein with complimentary effects on
forage digestibility

VFA Production and Utilization

Forage
— (cellulose source)

Fermentaton \V/FA’s = Liver = Glucose

Acetate

i Propionate
G rain Butyrate

_ (starch SOUFCG) (70 -20-10 in high roughage diets)

Can This Be Applied ?

Starch’s effect forage digestion

When starch (grain) is fed, acid level will
increase (pH drops) and a shift in micros
occurs and digestibility of forages will
decrease

Feeding energy is often desired

— If protein is adequate energy fed will increase
performance

lonophores

Increases the level of propionate
decreasing the level of acetate

Propionate is more efficiently converted to
glucose

Methane production is decreased
Serve as coccidiostat




Feed additives DFM — Lactobacillus acidophilus

* Direct Fed Microbial (DFM) » Perhaps most researched

— Originally fed to overwhelm the pathogens in — Majority of trials with young calves, lactating
the gut - probiotics Rl e e
— Late 80’s feed industry agreed with FDA to P . AT
define as DFM — live natural occurrin a R(e_su!ts more varlable_, but_posmve, n
. . 9 finishing cattle (2-5% in gain and 2% in FE)
microorganisms

» Some indications to possibly reduce acidosis and
shedding of E coli 0157

- Greater interest in “all natural claim cattle” — Limited controlled data on beef cows

— Currently fed to alter rumen fermentation

DFM - Propionibacteria Enzymes

» More recent research Aspergillus Oryzae is perhaps is the most

— Is a lactate utilizer and produces propionate popular — Amaferm is an example
Aid in fiber digestion

Has shown improvement in milk
production in dairy cattle

One recent study increased weaning
weight of beef calves

Good News Summary

» More research is being conducted which As we understand basics better feeding
will most certainly improve the efficacy decisions can be made

DFM’s and other feed additives We care and feed the microbes which
provides digested nutrients for the cow
Starch can decrease forage digestibility

Protein can improve value of low quality
roughages

DFM and other additives can be beneficial
but not in all cases.




