Course:
02.422  Equine Science

Unit 9:
Digestion and Nutrition


Lesson 2: Nutritional Needs of the Horse
QCC:

Objectives: 

1. Describe the symptoms of nutrient deficiencies

2. List six categories of nutrients

3. Describe the function of nutrients within the body

4. List sources of energy nutrients

5. List sources of protein nutrients

6. Construct a feed ration

7. Develop a feeding program for horses

Teaching Time:
2 hours

References:

Horses and Horsemanship,  (Animal Agriculture Series) by M. E. Ensminger.  Interstate Publishers, Inc. Danville, Illinois

Equine Science Agriscience 334 Catalog No. 8905B 

Instructional Material Service

Texas A&M University

College Station, TX77843-2588

http://www-ims.tamu.edu/

ims@tamu.edu

409-845-6601

National Research Council (1989 or more current if available) Nutrient Requirements of Horses. (1989 is the fifth revised edition)  National Academy Press: Washington, DC.

Materials and Equipment:

Nutrient requirements tables

Calculators

Teaching Procedure

Introduction and Mental Set

What is a nutrient?  Why are nutrients important?

According to The Agriculture Dictionary by Herren and Donahue: a substance which favorably affects the nutritive processes of the body; a food; aids in the support of life, as proteins, carbohydrates, fats, minerals, and vitamins


Discussion 

Describe the symptoms of nutrient deficiencies

· Decreased growth and development of young animal
· Reduced feed intake
· Body tissue loss
· Poor hair coat 
· Reduced hoof growth
List five categories of nutrients

1. Energy
2. Protein
3. Minerals
4. Vitamins
5. Water
Describe the function of nutrients within the body

· Energy – body functions; represented as digestive energy, gross energy, metabolizable energy, and net energy.

· Protein – accounts of about 22% of the fat-free composition of the mature horse; 80% of the animal’s structure

· Minerals – important parts of vitamins, hormones, and amino acids

· Vitamins – need vitamins in exceedingly small amounts, serve as catalysts for many transformations and reactions in the body tissues, most act as coenzymes

· Water – a horse drinks about 10-12 gallons/day during normal environmental conditions

List sources of energy nutrients

· Carbohydrates – starches
· Fats – lipids, fatty acids
*
Sugars – sucrose, maltose, glucose

List sources of protein nutrients

· Amino acids are the building blocks of proteins

· Lysine is the first limiting amino acid in foals

· Soybean meal

· Rice Bran

· High quality Alfalfa hay

Feed rations

· Things to remember – Rules of Thumb

· Lactating mares consume more feed than an idle horse

· Some horses have an excessive appetite, yet others need encouragement to eat

· Meeting the energy requirements

· Excessive roughage intake can lead to a distended abdomen

· Growing foals need a high-energy content per unit weight

· The major concern for growing horses is protein, for lactating and pregnant mares it is energy and protein

· Keep the ration simple

· Example: (taken from Equine Science by IMS, p. 126)


The first sample ration is for a 500 kg (1100 lb) gelding that is ridden occasionally for one half hour at a time; that is a gelding fed a maintenance ration.  Calculations are given in both metric and pounds weight systems.

*Tables needed are Daily Nutrient Requirements based upon weight, Nutrient Concentrations in Total Diets (dry matter basis), and Expected Feed Consumption (% BW) on a Dry Matter Basis.

STEP 1:  Determine the daily nutrient requirements of the horse.  These requirements are found in table 1-7. (p.139-142)


Digestible energy

16.4 Mcal


Crude protein

656g


Calcium


20g


Phosphorus


14g

STEP 2:  From table 8 (p.143) one can make a tentative decision to feed the horse a total roughage ration.  The limiting factor fro this mature horses ration is energy content. Therefore, the amount of particular roughage that will provide the necessary energy is determined by the equation:




Mcal digestible energy




required by the horse




Mcal digestible energy   = weight of roughage




per kg (or lb) of dry

on a dry matter basis




matter in roughage

If one decides to use alfalfa hay (hay, sum-cured, early-bloom), its nutrient content is the following:


Dry Matter


90.5%


Digestible Energy

2.48 Mcal/kg or 1.13 Mcal/lb


Crude Protein

19.9%


Calcium


1.41%


Phosphorus


0.21%

The amount of energy required by the horse is contained in 6.61 kg (14.5 lb) dry matter:


16.4 Mcal


2.48 Mcal/kg
   =   6.61 kg of dry matter


16.4 Mcal


1.13 Mcal/lb     =   14.5 lb of dry matter

STEP 3:  The ration must be checked to see if the remainder of the nutrient requirements is met by feeding 6.61 kg (14.5 lb) of dry matter (alfalfa hay).

Crude Protein = weight x CP content:
6.61kg x 0.199 = 1.31 kg








14.5 lb x 0.199 = 2.89 lb

Calcium = weight x calcium content:
6.61 kg x 0.0141 = 0.093 kg








14.5 lb x 0.0141 = 0.204 lb

Phosphorus = weight x phosphorus content:
6.61 kg x 0.0211 = 0.14 kg








14.5 lb x 0.0211 = 0.030 lb

Then one must compare the daily requirements with the ration contents:







  Requirement

  Ration Contains

	Digestible energy
	16.4 Mcal
	16.4 Mcal

	Crude Protein
	656 g
	1.310 g

	Calcium
	20 g
	93 g

	Phosphorus
	14 g
	14 g


Therefore, this ration meets the daily nutrient requirements.  The other necessary question is will the horse consume the ration?  This horse will consume up to 1.8% of their body weight on a dry matter basis (table 9).  In this case, a 500 kg horse can consume up to 9.0 lb and this amount is greater than the weight of the ration (6.61 kg).

STEP 4:  The final step is to convert the ration to an “as fed” basis, because the calculations were based on 100 percent dry matter.  Alfalfa is 90.5% dry matter; therefore, the equation for conversion is:



Weight in dry matter


     
     % dry matter

=
weight “as fed”



6.61 kg


  0.905
=
7.30 kg “as fed”



14.5 lb


  0.905
=
16.07 lb “as fed”

Develop a feeding program for horses

· Group feeding vs. individual feeding
· Feeding facilities
· Feeding times
· Considering: age, pregnancy, ration changes, overweight, underweight, appetite, parasites, dental issues
Summary

Feeding animals, especially horses is nothing short of an “art”.  This art can only be learned through lots of experience.  Keep in mind that one of the key starting points in developing this knowledge is learning the nutrient requirements and the composition as well as use of common horse feeds.

Evaluation


Class participation


Worksheet with more example problems (book ex. or make up your own)
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