Nutritional Requirements for Horses Unit Plan
Essential Nutrients for Horses
Purpose:  

The lesson is designed to teach students what five essential nutrients horses need and what to feed to fulfill these requirements.
Objectives: 

Upon completion of the lesson, students will be able to:

1. List correctly the five nutritional requirements of horses.

2. Identify at least one feed grain or supplement that fulfills each nutritional requirement.
3. Differentiate between forage, sweet feed, and pelleted feed.
4. Analyze the labels on different brands of horse feed to determine their levels of nutrients.
TEKS/TAKS:

1. TEKS:  
§119.66.
2.
TAKS Alignment:
Algebra & Geometry:
9(8.3)(B), 9(8.11)(A), 10(8.14)(A), 10(8.15)(A)








10(8.16)(A)





Biology:  2(4)(B), 2(10)(A), 2(10)(B), 3(9)(D)

Focus/Interest Approach:
Show a picture of a food guide pyramid for humans on PowerPoint, then a picture of a horse. Ask what these two have in common. Explain horses have dietary and nutrient guidelines the same as people do.

Lesson Content:

Five Nutritional Requirements

Energy requirements may be classified into those needed for maintenance, growth, pregnancy, lactation, and work. 

· Water

· Energy

· Protein

· Vitamins

· Minerals

Symptoms of Nutrient Deficiencies

· Decreased growth and development of young animal

· Reduced feed intake

· Body tissue loss

· Poor hair coat 

· Reduced hoof growth
Water

· Without water, an animal can live only a few days, while without other nutrients life can be prolonged much longer. 

· Water requirements depend largely on environment, amount of physical activity being performed, and nature of the feed. 

· Daily consumption by an adult horse typically is 1 gallon per 100 lbs of body weight a day.  Therefore, a typical 1,000 lb horse will drink about 10 gallons of water a day.

· Clean, fresh water should be provided free choice for horses. 

· If a horse is hot after exercise, it should be allowed to cool before given unlimited access to cold water. Small amounts should be offered frequently, to aid cooling and prevent dehydration. 

Energy

· Energy is derived from carbohydrates, fats, and even protein; but, because of their abundance in plant feeds, carbohydrates are the horse's major source of energy. 

Some common sources of energy:

· Carbohydrates – starches

· Fats – lipids, fatty acids

· *Sugars – sucrose, maltose, glucose

Protein

· Protein is needed by the horse for growth, muscle development, reproduction, lactation, repair of body tissues, and skin and hair development. If energy in the diet is low, protein can also be converted to energy. 

· Amino acids are the building blocks of protein. Lysine is a required amino acid for young horses.

· Some good sources of protein are:
-soybean meal, rice bran, high quality alfalfa hay, and oats

Vitamins

· Vitamins play a variety of roles in the body, and quite often they are catalysts for metabolism. 

· The fat-soluble vitamins, which can be stored in the body for future use, are A, D, E, and K. Because they are stored, toxicities can occur if fed in excess. 

· The water-soluble vitamins, which are not stored and must be supplied continually are the B-complex vitamins. 

· In general, a good, balanced diet of green hay, grain, and sunlight will provide adequate amounts of vitamins for the horse unless under a large degree of stress. 

· Never supplement vitamins in amounts which greatly exceed the daily requirements. 

Minerals

Mineral content of a horse's diet is determined by the soil and water in the area, the quality of feed, and the proportion of grain to hay in the diet. 

· The main minerals are often classified as macro minerals. These are Calcium (Ca), Phosphorus (P), Sodium (Na), and Chlorine (Cl). 

· Trace minerals are Iodine (I) Iron (Fe), Selenium (Se), Zinc (Zn), Manganese (Mn), and Copper (Cu). 



-These trace or micro-minerals are also referred to as electrolytes. 

· Free access to a mineral salt block is usually adequate for salt as well as mineral requirements.

Commercial Feeds

· There are many excellent commercial feeds that are already balanced specifically for horses. Usually these have the vitamins and minerals added; but to be safe, check the bag content label or ask the dealer for a composition profile. 

· Many horseowners rely on the expertise of commercial feed companies and purchase concentrates designed for the specific category of horse. 

· Horseowners often blend needed vitamins, minerals, or protein supplements into the concentrate mixture, thereby knowing exactly what their horse is getting each day. 

Guided Practice:

Students divide into groups of 3 or 4.  Each group is given a sample bag of feed.  The students analyze the feed tags and answer the questions accordingly. 

· Which feed has the highest crude protein %?

· Horseman’s Edge and Strategy

· Which feed has oats listed as the 1st ingredient?

· MFM Performer’s Choice

· Which feed is in pellet form?

· Strategy

· Which is the only feed to provide the essential amino acid Lysine?

· Strategy

Independent Practice:

Students answer the questions on worksheet while teacher monitors the class for questions.
1. What are 5 nutritional requirements for horses?

2. What is a good source of protein found in horse feed?

3. What is a symptom of nutrient deficiency?

4. How many days can a horse live without water?

5. What essential amino acid is needed by young horses?

6. How do you calculate how much water a horse should drink per day?

7. What are trace minerals sometimes referred to as?
List of Materials:

PowerPoint presentation
5 plastic baggies of horse feed and labels from different brands of feed

Independent Practice worksheets
References:
The Merck Veterinary Manual – Horse - Nutritional Requirements. 

www.merckvetmanual.com/mvm/htm/bc/182302.htm. Referenced January 14, 2005
Purdue University Cooperative Extension.  Nutritional Management for Horses.

http://www.ces.purdue.edu/extmedia/AS/AS-429.html  Referenced January 14, 2005.
Instructional Materials Service-Texas A&M University. Agriscience 334-Equine Science 8895-C


Referenced January 13, 2005.

Nutritional Requirements for Horses Unit Plan

Energy and Protein Requirements for Horses
Purpose:  
The lesson is designed to teach students what the energy and protein requirements for horses are and how to feed to fulfill these requirements.
Objectives: 
Upon completion of this lesson, students will be able to:

1. Determine the 4 requirement levels of horses: maintenance, reproduction, growth, work.

2. Define the terms gross energy, digestible energy, metabolizable energy, and net energy.

3. Compare the energy and protein requirements of the 3 stages of reproduction.
TEKS/TAKS:
1. TEKS:  
§119.66.
2.
TAKS Alignment:
Algebra & Geometry:
9(8.3)(B), 9(8.11)(A), 10(8.14)(A), 10(8.15)(A)








10(8.16)(A)





Biology:  2(4)(B), 2(10)(A), 2(10)(B), 3(9)(D)

Focus/Interest Approach:
Ask students what are some sources of energy and protein in their diets (bread, pasta, sugar, fats, red meat, etc).  Ask what they think would happen to them physically if they were deprived of energy and protein (loss of energy, weight loss, dull hair, etc). Explain that horses have specific requirements for these two nutrients also and different amounts of these nutrients are needed according to their activity levels.
Lesson Content                                                                                                                  The primary function of carbohydrates and fats is to provide energy.  Gross energy (GE) is the total energy content in a feed.  Digestible Energy (DE) is the gross energy in a feed minus the energy lost in feces.  Metabolizable energy (ME) value is the DE value minus the energy lost in urine and gaseous products of digestion.  Net energy (NE) is the ME minus the energy lost as the heat increment of digestion and energy lost as heat.  Net energy is what the horse uses for production and maintenance. 
The calorie is used to measure these energy values.   A calorie is the quantity of heat needed to raise the temperature of water 1 degree Celsius.  A kilocalorie (kcal) is 1,000 calories, and a megacalorie (Mcal) is 1,000 kilocalories.  Energy requirements of horses are typically measured in megacalories of digestible energy. Weight change of the animal is the easiest way to evaluate the adequacy of energy intake.                                                                                                                                        

Protein accounts for about 22% of the fat-free composition of the mature horse.  In addition, protein is 80% of the animal’s structure.  Amino acids, the building blocks of protein, are the major components of muscle, enzymes, and many hormones.  

Many factors such as individuality, body composition, environmental temperatures, and humidity can affect the energy and protein requirements of a horse.  The intensity and duration of the work, the weight and ability of the rider, and conditions of the ground surface can all influence the energy requirements of the horse.  The following energy values should be considered as guidelines.
Maintenance
· The basic requirement for energy.
· Energy required to maintain a constant body weight during normal activities of a nonworking horse.
Reproduction

Breeding
· The body condition of mares at the time of breeding can influence the rate of conception.

· During the first eight months of gestation, the nutrient requirements of mares are only slightly above maintenance.  
Gestation
· Approximately 60% of the weight of the foal is accumulated during the last three months of gestation. 
-Failure to provide adequate levels of nutrients during late gestation will result in reduced foal size and loss of the mare’s body tissue. 
· To insure rebreeding, the mare should gain 0.3 to 0.8 lb per day of weight during the last three months of gestation during the period from 4 to 6 months. 
· Protein, Ca, and P requirements increase proportionately to the energy requirements during this time of high productivity.

Lactation
· Energy requirements for lactating mares are twice the maintenance requirement.
· Milk production dramatically increases the requirements for many nutrients. 
· The increases in the mare’s requirements are directly related to the amount of milk produced and milk production is related to body weight of the mare. 
· The mare produces about 3% of her body weight in milk during the first three months of lactation and 2% during the period from 4 to 6 months.

· The protein content of milk is highest immediately after birth and decreases gradually as lactation progresses.
Growth

· A foal receiving adequate energy and protein may need additional Ca and P for proper bone development. 
· Adequate trace minerals for growth must also be available in the diet. Nutrient balance is very important in growing horses. 

· A crude protein/energy ratio of 50 g/Mcal DE and 45 g/Mcal DE for weanlings and yearlings is an important consideration for growing horses.
· Young horses also require lysine, an amino acid, in the amount of 2.1 and 1.9 Mcal of DE/day for weanlings and yearlings, respectively.
Work

· There are three categories of work: light, medium, and intense.
-Light work examples are western and English pleasure, hunter under saddle, or equitation.

-Medium work examples are cutting, ranch work, roping, barrel racing or jumping.

-Intense work examples are polo horses and horses in race training.
· The DE intake should be increased for these horses by 25, 50 and 100%, respectively.
· The protein requirement is usually fulfilled in the increased DE intake.
Guided Practice:
The class will divide into groups of three.  Then, using the examples of the three categories of work or coming up with their own, students will write down basic facts of the activity and why they believe it is categorized under light, medium, or intense work. 
Example: Barrel Racing is categorized under medium work. It requires a horse and rider to complete a cloverleaf pattern around 3 barrels in an arena.  The fastest time wins.  Horses cannot break pattern, knocking over barrels gets a 5 second time penalty.  Barrel Racing requires horses to run at high speeds to each barrel, complete flying lead changes to execute each turn, and complete the pattern with a winning time requires a time typically anywhere from 13 to 18 seconds, depending on the size of the arena.
Independent Practice:
Students will answer the following questions on a worksheet:

1. What is the essential amino acid required for young horses?
2. What does the term DE mean?

3. What are the 3 parts of the reproduction energy value?

4. What are the 3 categories of work?
5. What % does protein make up in the horse’s body?

6. What 4 factors can affect the body composition of the horse?

7. Name the 3 energy values discussed.
List of Materials:

Chalkboard or dry erase board w/ chalk or dry erase markers to write outline of lesson for students
References:
Nutritional Requirements of Horses.  IMS Curriculum Guide - Equine Science Agriscience 334. 

Catalog No. 8895-C.

Nutrient Requirements and Balancing Rations for Horses. Virginia Cooperative Extension Animal and 

Poultry Sciences website. Referenced January 31, 2005.  http://www.ext.vt.edu/pubs/horse/406-473/406-473.pdf#search='nutrient%20requirements%20horse'

Nutritional Requirements for Horses Unit Plan

Vitamin and Mineral Requirements for Horses
Purpose:  
The lesson is designed to teach students the vitamin and mineral requirements for horses and how to feed to fulfill these requirements.
Objectives: 
Upon completion of this lesson, students will be able to:
1. Determine the amounts needed by horses of the macrominerals:  Ca, P, Na, and Cl.

2. Determine the amounts needed by horses of the vitamins A, D, E, K, C and B.

3. Compare and contrast the difference between a fat-soluble and water-soluble vitamin.
4. Analyze the importance of a correct Calcium-Phosphorus ratio.

TEKS/TAKS:
1.
TEKS:  
§119.66.
2.

TAKS Alignment:
Algebra & Geometry:
9(8.3)(B), 9(8.11)(A), 10(8.14)(A), 10(8.15)(A)








10(8.16)(A)





Biology:  2(4)(B), 2(10)(A), 2(10)(B), 3(9)(D)

Focus/Interest Approach:
I will ask students if they can remember some common vitamins and minerals and in what foods they can be found. I will then state that it is also important for horses to receive the proper intake of vitamins and minerals for good health.
Lesson Content                                                                                                                  
Vitamins

Fat-Soluble Vitamins
The vitamin needs for maintenance of mature horses will usually be satisfied by high quality fresh forages. 
· Horses receiving hay for extended periods should receive supplemental vitamin A and E. 
· Vitamin A activity is lost in hay during storage and vitamin E values vary considerably among forages. 
· Bacteria in the digestive tract and plants synthesize Vitamin K.  Green feeds are a good source of Vitamin K.  K is essential for blood clotting.

· Vitamin D is provided by exposure of horses to sunlight and by sun-cured hays. 
· The liver synthesizes Vitamin C, therefore it is not a dietary essential.

Water-Soluble Vitamins

· The water-soluble or B complex vitamins are not stored and must be supplied continually.

· The B complex vitamins are synthesized in the horse’s digestive tract. 
Minerals
Calcium

· Ca makes up about 35% of bone structure and performs many functions such muscle contraction and blood clotting.

· The horse’s body loses about 20mg Ca/kg of body weight/day.

· Increased Ca is needed by mares in late gestation and lactating.

Phosphorus

· Phosphorus makes up about 14-17% of the skeleton.
· The horse’s body loses about 10mg of P/kg of body weight/day.
Calcium:Phosphorus Ratio

· Calcium and phosphorus ratios are important for horses
· A Ca:P ratio of l:1 (where Phosphorus exceeds Calcium intake, can be detrimental to Ca absorption.. 
· Ca:P ratios of 1.5:1 or 2:1 in the total diet are recommended for most classes of horses.

· Alfalfa hay can have ratios of up to 15:1. Therefore, horses fed alfalfa or other legume hays may need P supplementation to maintain a proper Ca:P ratio. 
· Grass hay can be low in Ca and P. Supplementation of grass hay diets should be done with equal Ca:P or with more Ca than P. 
· Diets can be balanced by including proper supplementation in the grain portion of the diet. 
· Grains are high in P and low in Ca so they must be appropriately supplemented as needed. 
· Offering a free-choice mineral containing Ca and P may help meet requirements, but horses cannot be counted on to consume needed quantities of supplements. 
Sodium

· Since sodium levels are below requirements in most feedstuffs, a source of salt should be available to all animals. 
· Salt (NaCl) aids the body in fluid and temperature regulation.
· Free-choice salt containing trace minerals is usually recommended. 
· Exercising horses should consume 1 to 2 ounces of salt per day.  
· Micromineral requirements are usually met by feeding good quality hay and free-choice trace mineral salt. 

Guided Practice:

Students will divide into groups of 3 or 4 and brainstorm to list types of feeds that would fulfill the different vitamin and mineral requirements.
Independent Practice:

Students will answer the following questions on a worksheet.
1. Salt aids the body in what two ways?

2. At what ratio should Ca and P be in a horse’s body?

3. What % does Ca make up a horse’s bone structure?

4. What are the water-soluble vitamins?

5. What function does Vitamin K perform in the body?

6. Exercising horses should consume how many ounces of salt per day?

List of Materials:

Chalkboard or dry erase board w/ chalk or dry erase markers to write outline of lesson for students
References:
Nutritional Requirements of Horses.  IMS Curriculum Guide - Equine Science Agriscience 334. 

Catalog No. 8895-C.

Nutrient Requirements and Balancing Rations for Horses. Virginia Cooperative Extension Animal and 

Poultry Sciences website. Referenced January 31, 2005.  http://www.ext.vt.edu/pubs/horse/406-473/406-473.pdf#search='nutrient%20requirements%20horse'
Purdue University Cooperative Extension.  Nutritional Management for Horses.

http://www.ces.purdue.edu/extmedia/AS/AS-429.html  Referenced January 14, 2005.









