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“Nutrition is the key to success”

Open and close your control panel

Join audio:
• Choose Mic & Speakers to use VoIP
• Choose Telephone and dial using

the information provided

Submit questions and comments via the
Questions panel

Note: Today’s presentation is being
recorded and will be provided within 48
hours.

Your Participation
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• Please continue to submit your text
questions and comments using the
Questions panel

For more information, please contact
kstarr@standleeforage.com.

Note: Today’s presentation is being
recorded and will be provided within 48
hours.

Your Participation
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YOUR HORSE’S GUT MICROBIOME

Download under Infographics at: 
https://standleeforage.com/nutrition/
nutritional-resources

https://standleeforage.com/nutrition/nutritional-resources
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NUTRITIONAL RESOURCES

standleeforage.com

http://www.standleeforage.com/


The Power of Forage: The Importance of 
Feeding the Gut Microbiome in Horses

DR. TANIA CUBITT

PERFORMANCE HORSE NUTRITION
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OUTLINE

• Digestion

• Gut Microbiome
– Obesity

– Immune function

– Inflammation

– Behavior 

• Management



Digestion
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BACKGROUND

• Grazing non-ruminant herbivore
• Hindgut fermenter capable of utilizing a 

wide range of plant species (Costa et al., 
2012)

• Hindgut fermenters contain a 
complex microbial digestion uniquely 
adapted to:
• Grazing on high-fiber, low-energy fodder 

(Dougal et al., 2012)

• Degrade and ferment to short chain fatty 
acids that in turn can be absorbed and 
utilized as energy sources (Blackmore et al., 
2013)



10The Power of Forage: The Importance of Feeding the Gut Microbiome in Horses

“Nutrition is the key to success”

EQUINE DIGESTIVE TRACT

10
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FORAGE AMOUNT

• Absolute Minimum = 1% of B.W. 
1000 lb horse = 10 lbs forage (DM)

• Weight Loss = 1.2% of B.W. 1000 lb
horse = 12 lbs forage (DM)

• Recommended Minimum = 1.5% 
of B.W. 1000 lb horse = 15 lbs
forage (DM)

• Normal Forage Intake = 1.8 to 
2.5% of B.W. (DM)

• Maximum Intake = 3 to 3.5% of 
B.W. (DM)
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QUESTIONS?

• We know the numbers

• We know the horse needs fiber

BUT WHY?

• We know gut health can effect 
many functions in the horse

BUT HOW?



Gut Microbiome
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CLOSER LOOK
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MICROBIOME

• A microbiome is the community of micro-organisms living 
together in a particular habitat. Humans, animals and 
plants have their own unique microbiomes.

• The equine gut microbiome refers to all of the microbes 
in hindgut, which act as another organ that's crucial for 
health.

• Gut microbiome plays important roles in:
• Harvesting nutrients & extracting energy from the diet 
• Resisting the colonization of pathogens 
• Developing the immune system
• Detoxifying toxic compounds in the host
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MICROBIOME

• Consists of:
• Bacteria 

• Fungi (yeast) 

• Protozoa

• Viruses

• Archaea 

• Microbes outnumber the 
cells in our body by a 
factor of about 10 to 1
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MICROBIOME

• The gut microbiome can 
be affected by external 
factors such as:
• Lifestyle
• Environment 
• Dietary patterns
• Gastrointestinal disease 
• Dietary change 
• Fermentative acidosis
• Laminitis
• Colic 

(Ley et al., 2008; Dougal et al., 2014; Costa et al., 2012; Steelman et al., 2012)



18The Power of Forage: The Importance of Feeding the Gut Microbiome in Horses

“Nutrition is the key to success”



19The Power of Forage: The Importance of Feeding the Gut Microbiome in Horses

“Nutrition is the key to success”

DOMESTICATION

Gut microbial diversity 
based on birth place and 
domestication:
• Zoo (domesticated)
• Vilaret (wild reserve in France not 

domesticated)
• Seer (wild reserve in Mongolia not 

domesticated) 

Significantly stunted microbial 
diversity when born in a zoo
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LIFESTYLE DIFFERENCES

• Mongolian horses vs. 
Thoroughbred

• All housed in Mongolia - 2 
different farms

• Mongolian horses roamed 
and grazed prairies

• Thoroughbreds fed typical 
hay and grain rations 
housed in stalls
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LIFESTYLE DIFFERENCES

Mongolian
Phylum level

Mongolian
Genus level

Thoroughbred
Genus level

Thoroughbred
Phylum level
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LIFESTYLE DIFFERENCES

• Previous studies in horses 
reported:
• Firmicutes as the 

predominant taxa (39.5% to 
72.6%)

• Firmicutes are the main 
bacterial phylum, comprising 
over 250 genera, including 
Lactobacillus, Streptococcus, 
Mycoplasma, and 
Clostridium which are able 
to produce several short 
chain fatty acids (SCFAs) like 
butyrate
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LIFESTYLE DIFFERENCES

• Previous studies in horses 
reported:
• Bacteroidetes (2nd to 

Firmicutes) (8.9% to 21.3%) 
in healthy horses 
populations Costa et al. (2012)

• Bacteroidetes are gram-
negative bacteria that 
ferment polysaccharides and 
otherwise indigestible 
carbohydrates and produce 
short-chain fatty acids 
(SCFAs) that have many 
beneficial effects in the gut
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LIFESTYLE DIFFERENCES

Current study reported the same predominance

However

• Proteobacteria was significantly different in two breeds
• (1% and 4%, Mongolian horses and Thoroughbred horses respectively)
• Proteobacteria included many pathogenic bacteria, such as salmonella, V. 

cholera, Helicobacter pylori, etc. 

• Streptococcus was 3% for Thoroughbred horses and less than 1% for 
Mongolian horses
• Streptococcus also included pathogenic bacteria (e.g. Streptococcus 

pneumoniae, Streptococcus pyogenes, Streptococcus agalactiae) 

Link? 
• Thoroughbred horses more susceptible to diseases than Mongolian horses?



26The Power of Forage: The Importance of Feeding the Gut Microbiome in Horses

“Nutrition is the key to success”



27The Power of Forage: The Importance of Feeding the Gut Microbiome in Horses

“Nutrition is the key to success”

OBESITY

Lean Normal Obese

Lean Normal Obese

Similar to humans     
– decreased 
Bacteroidetes & 
increased 
Firmicutes in 
obese horses
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OBESITY

• Human obesity has been associated with reduced 
proportions of Bacteroidetes, and correspondingly 
increased abundances of Firmicutes in fecal samples 
(Ley et al., 2006)

• Human obesity is associated with a reduction in 
insulin sensitivity (Kahn and Flier, 2000), and in turn, a 
reduced insulin sensitivity has been associated with 
decreased microbial richness (Le Chatelier et al., 2013)
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Poll Question
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METABOLIC STATUS

• Hard Keeper (HK)

• Easy Keeper (EK)

• Medium Keeper (MK)

• HK contained the least bacterial diversity followed by EK 
then MK respectively

• HK –less lactic acid producing bacteria, less Amino Acid 
utilizing bacteria

• MK are the most efficient at nutrient digestion and host 
absorption

• Reduced bacterial diversity in HK leads to insufficient 
nutrient levels to support a healthy microbiome and 
maintain horse condition
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AGE/DIET

• 17 horses (2 different groups -
Adult vs. Elderly)
• 8 in the 5-12 year range

• 9 in the 19-28 year range

• 3 different diets
• Hay (NSC – 11%; Fat – 4%)

• Hay + CHO (NSC - 42%; Fat – 5%)

• Hay + Fat (NSC – 13%; Fat – 8.5%)
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AGE/DIET

• Core Community -
• HAY diet 15.9% 
• OIL diet 10.3% 
• CHO 5.4% 

• Lachnospiraceae being the most abundant in the 
core community
• Lachnospiraceae are known butyrate producers and butyrate 

is known to have a protective function on colonocytes in the 
gut wall

• Fecal microbiome significantly reduced in elderly 
horses (perhaps due to reduced dentition/fiber digestion? 
Or is this a result?)
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HEALTHY GUT

Small, properly digested food particles are absorbed - everything else kept out

Health Villi:
Good Absorption

Healthy Cell 
Junctions
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LEAKY GUT

Large food particles and bacterial debris leak through the 
damaged intestinal barrier

Damage Villi:
Poor Absorption

Damaged Cell 
Junctions
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Poll Question
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• 16 horses
• 6 healthy
• 10 colitis
• Fecal samples
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COLITIS

• Phylum: "Firmicutes"
• Order: Clostridiales

• Domain: Bacteria
• Family: Lachnospiraceae

• Clostridiales, members of the Lachnospiraceae family, 
were the most abundant bacteria shared between 
healthy horses

• Previous study showed Lachnospiraceae highest in 
horses eating high forage diets
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EMS

• 20 horses
• 10 with EMS
• 10 non EMS control
• Forage only diet
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LAMINITIS

• 18 horses
• 10 normal

• 8 laminitis

• Results
• Less Firmicutes in 

Laminitic horses
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GUT - BRAIN AXIS (BEHAVIOR)



Management
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MANAGEMENT

• Focus on feeding the 
“Microbiome”

• Feeding strategies that: 
• Promote a healthy 
“microbiome”

• Discourage pathogenic 
bacteria

• Gut microbiome is the 
link between nutrition 
and health
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FORAGE AMOUNT REMINDER

• Absolute Minimum = 1% of B.W. 
1000 lb horse = 10 lbs forage (DM)

• Weight Loss = 1.2% of B.W. 1000 lb
horse = 12 lbs forage (DM)

• Recommended Minimum = 1.5% 
of B.W. 1000 lb horse = 15 lbs
forage (DM)

• Normal Forage Intake = 1.8 to 
2.5% of B.W. (DM)

• Maximum Intake = 3 to 3.5% of 
B.W. (DM)
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SUMMARY

• High quality forage

• Consistently provided

• Feeding management 
practices that favor the 
microbiome

• Research ongoing



Q & A Session
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Thank you for joining us!

For follow-up questions, please contact our customer relations:

1-800-398-0819

customerservice@standleeforage.com

standleeforage.com

For more past webinars, Nutritional White Papers, Standlee Forage Finder®, 

Standlee Feed Calculator™ or our Store Locator, visit:

Follow us on Facebook @Standlee.Forage and on Instagram 

@StandleeForage for more nutritional tips and some feel good animal posts! 

mailto:customerservice@standleeforage.com
http://www.standleeforage.com/

