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Energy Requirements and Ration Formulation
Background Information:
A balanced ration supplies the proper amount and propor​tions of nutrients to meet a particular animal’s needs.   Prior to formulating a balanced ration you must first know the nutrient requirements of the animal and the nutrient composition of the feeds being considered for the diet.  These data can be calculated or found in tables created by the National Research Council (NRC).
Procedures:
Read each case study and determine the energy or ration requirements by using the following equations or methods.  Remember to show all work!
· Modified algebraic method 

· Step 1: list ingredients on line 1 and the % nutrient on line 2 

· Step 2: list amounts of each ingredient on line 3

· Amounts must add up to the amount of diet given in the  problem

· Step 3: set up the equation (multiple line 2 by line 3)

· Step 4: solve the equation for x

· Step 5: check your answer
· Pearson Square method

· Step 1: place the nutrient concentration of final ration in the middle of the square

· Step 2: list the feed ingredients to b used and their nutrient concentration on the left side of the square

· Step 3: subtract diagonally across the square for each feed ingredient and place values on the right side of the square

· Step 4: divide each number on the right hand side by the sum of the two right hand side values and multiple by 100 to convert to percentage 

· Step 5: check your answer
1. Scrappy is an 8 month old, 14 lb Cardigan Welsh Corgi puppy. What is his energy requirement for growth? 
Maintenance energy requirements for dogs:                          MER = 1.5[(30 x BW) + 70].   Requirements for growth are:

birth to 3 mo   MEg = 2.0(MER)
3 to 6 mo 
MEg = 1.6(MER)


6 to 12 mo
MEg = 1.2(MER)

Remember that weight must be converted to kg!

2. Maa, a 143 lb Suffolk ewe is in her last month of gestation (pregnancy) carrying twins.  Calculate her energy requirement for gestation.  

Maintenance energy requirements of sheep:
     
 NEm = .056 x BW .75. 
Additional requirements for pregnancy:
single lamb (  NEp = 1.5(NEm)

twin lambs (   NEp = 2.0(NEm)

Remember that weight must be converted to kg!
3. Belle, a Jersey cow, produces 44 lbs of milk containing 5% milk fat for the Blue Bell Creamery.  What is her energy requirement for lactation?  NEl = kg of milk x [.35 + (.1 x % milk fat)]. Remember to convert pounds to kilograms!
4. Pie is an 1100 lb Hanoverian Stallion competing in cross country jumping.  His training and competition are considered heavy exercise.  What is his energy requirement for exercise? 
Maintenance energy requirements for horses: 
 DEm = 1.4 + .03 x BW 
Additional requirements for exercise:
light ( DEe = 1.25 x DEm
    Moderate ( DEe = 1.50 x DEm





                heavy ( DEe = 2.0 x DEm
Use the modified algebraic method or a Pearson square to formulate rations for each of the following scenarios. Remember to show all your work and check your answer!

5. Create a one-ton batch of feed for Belle (the jersey cow producing milk for Blue Bell) using sorghum silage (2.2 Mcal) and soybeans (3.6 Mcal).  
6. A 200 kg Simmental heifer requires 18% crude protein (CP) in her diet.  Determine the mixture of corn (10.1% CP) and cottonseed meal (45.2% CP) in a 1000 lb batch of feed the heifer will require to meet this need.

7. Formulate a 500 lb ration balanced for energy for the stallion Pie.  Use a mixture of coastal Bermuda grass hay (1.74 Mcal/kg) and oats (2.85 Mcal/kg).

8. A 15 kg pig requires 18% crude protein per day.  Using corn (8.5% CP) and peanut meal (49% CP), formulate a 100 lb ration.
9. Create a 100 lb ration for a Maa, the Suffolk ewe, using corn silage (2.53 mcal) and oat straw (1.7 Mcal).  

Most people purchase prepared pet foods and do not need to formulate rations.  Instead, pet owners need to know the amount of pet food to feed in order to meet minimal nutrient requirements.  To do this you must divide the energy requirements of the pet by the energy value of the food (grams of food required = total kcal required/ kcal per gram of food).

10.  Scrappy, the Cardigan Welsh Corgi puppy, is feed Lone Star Puppy Nuggets which contain 4,138 kcal/g of energy (ME).  Determine the amount of food Scrappy needs to be feed each day.
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