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Welcome to the 2021 National FFA Poultry CDE team activity. In this activity, we’ll look at a few different poultry diets and learn more about diet formulation and the impact on production costs.  When preparing poultry diets, there are many things nutritionists must consider, but first and foremost are nutrient content and overall cost of the diet.  When nutrients are deficient growth performance and carcass yield can be affected, and egg production can also suffer. And even worse, with dietary deficiencies animal health and welfare may be impacted. For a poultry nutritionist, supporting animal health and performance must also be done in as efficiently as possible from a cost standpoint.  
However, there are other considerations as well. Dietary ingredients affect pellet quality, and poor pellet quality can cause problems at the feed mill and farm, and reduce growth efficiency. In addition, the environmental impact resulting from excess excretion of undigested dietary components is a very important consideration; thus, preventing substantial excesses of nutrients like phosphorus, which affects the environment very directly, is important.
[bookmark: _GoBack]Some of this team activity is based on your knowledge from the poultry nutrition and processing sections of the poultry CDE manual.  For other parts of the team activity, you will need to refer to the remainder of this document, including the recommended composition (requirements) for a 6 to 7-week-old broiler chicken diet. These recommendations refer to the composition of the diet; in other words, it is recommended that the diet for a finishing broiler contain 18% protein, 0.85% calcium, and 0.42% available phosphorus.
Dietary recommendations for finisher broilers, 6-7 weeks of age
Dietary Protein: 	18%
Dietary Calcium:	0.85%
Dietary Available Phosphorus:	0.42%
You may notice that the term “available phosphorus” is used above. That is because some of the dietary phosphorus in poultry diets is often bound to a compound called “phytate,” which makes the phosphorus unavailable to the bird. Therefore, the phosphorus recommendations are often given as “available phosphorus,” reflecting the amount of phosphorus in the diet that is available to the bird for digestion.
Let’s begin our look at poultry nutrition with Scenario 1, which involves a corn soybean meal diet.
Scenario 1
The first scenario is based on a corn and soybean meal diet. Table 1 contains some information about the composition of dietary ingredients of interest in this scenario:  corn, soybean meal, dicalcium phosphate (a common dietary source of calcium and phosphorus), and limestone (also known as calcium carbonate, which is a common dietary source of calcium). 
The values in Table 1 reflect some of the components in the individual ingredients. For example, corn contains 8.5% protein, 0.02% calcium, and 0.08% available phosphorus. And for our purposes, the cost for corn is $0.07/pound. Cells containing dashes indicate that ingredient does not contain any of that particular nutrient. For example, dicalcium phosphate does not contain any protein. The dietary cost for dicalcium phosphate and limestone is minimal, and will not be included in this scenario (thus the dietary cost cells for those ingredients are labeled “NA”).


Table 1. Composition of ingredients in scenario 1
	

Ingredient
	Ingredient composition (%)
	
Ingredient Cost ($/lb)

	
	
Protein
	
Calcium
	Available Phosphorus
	

	Corn
	8.0
	0.02
	0.08
	0.07

	Soybean meal
	48.5
	0.27
	0.22
	0.19

	Dicalcium phosphate
	---
	22
	18.5
	NA

	Limestone
	---
	39
	---
	NA



Next, let’s take a look at the actual diet for Scenario 1, shown in Table 2. As shown in this table, the diet for Scenario 1 contains 66.9% corn and 26.1% soybean meal. It also contains small percentages of dicalcium phosphate, limestone, and an ingredient we’ll refer to as “other,” which typically contains vitamins, minerals, and a source of dietary fat.
Table 2. Dietary profile for scenario 1
	
Ingredient
	% in diet
	Ingredient contribution to dietary:

	
	
	Protein (%)
	Calcium (%)
	Available P (%)
	Cost ($/100 lb diet)

	Corn
	66.93
	5.4
	0.0134
	0.0535
	4.69

	Soybean meal
	26.07
	12.6
	0.0704
	0.0574
	4.95

	Dicalcium phosphate
	1.67
	---
	0.3674
	0.3091
	NA

	Limestone
	1.02
	---
	0.3978
	---
	NA

	Other1
	4.31
	---
	---
	---
	NA

	Total
	100.00
	18.00
	0.85
	0.42
	9.64


1Contains vitamins, minerals, and a source of fat
Next, we’ll investigate how some of the values above were determined. Let’s start with the contribution of corn to dietary protein: 
· The diet contains, 66.93% corn, which we saw above contains 8.5% protein.  To determine corn’s contribution to protein, we simply multiply and divide by 100: (66.93 x 8% protein)/100 = 5.35% dietary protein from corn. 
· Similar calculations can be performed to determine the other contributions from corn, as well as the other dietary ingredients.
For the contribution to dietary cost, the calculation is slightly different:
· As you will note, the unit for cost listed in Table 2 is $/100 lb diet.  For 100 lb of diet, the amount of corn would be 66.93 lb (obtained by multiplying 100 lb x 66.93%).  The cost for corn in 100 lb of diet is 66.93 lb x $0.07/lb = $4.69/100 lb.
For this scenario we’ve provided the dietary percentages for each of the ingredients. But, we would like to illustrate how the dietary percentages of dicalcium phosphate and limestone were determined:
· Because dicalcium contains phosphorus but limestone does not, we’ll start by determining how much dicalcium phosphate is needed to meet the available phosphorus needs of the bird. 
· First, we need to determine how much available phosphorus is provided by corn and soybean meal (shown in Table 2):  
· 0.0535% phosphorus from corn + 0.0574% phosphorus from soybean meal = 0.1109% available phosphorus
· Next, we determine how much more available phosphorus is needed to meet the requirement, which for birds of this age is 0.42% (shown on page 1). 
· The shortfall = 0.42-0.1109 = 0.3091% available phosphorus needed
· Now we can determine how much dicalcium phosphate (which contains 18.5% available phosphorus) is needed to meet the available phosphorus shortfall:
·  0.3091/0.185 = 1.67% dicalcium phosphate needed to meet the available phosphorus requirement (this is the % in diet value shown in Table 2 for dicalcium phosphate)
· Next, we will determine how much limestone is needed.
·  As shown in Table 1, dicalcium phosphate also contains calcium. The amount of calcium provided by dicalcium phosphate is:
· (1.67 x 22% calcium)/100 = 0.3674% calcium provided by dicalcium phosphate
· Next, we will calculate how much calcium is provided by corn, soybean meal, and dicalcium phosphate:
· 0.0134% calcium from corn + 0.0704% calcium from soybean meal + 0.3674% calcium from dicalcium phosphate = 0.4512% calcium
· Next, we determine how much more calcium is needed to meet the requirement, which for birds of this age is 0.85% (shown on page 1)
· The shortfall = 0.85-0.4512 = 0.3988% calcium needed
· Now we can determine how much limestone (which contains 39% calcium) is needed to meet the calcium shortfall:
· 0.3988/0.39 = 1.02% limestone needed to meet the calcium requirement (this is the % in the diet value shown in Table 2 for limestone)
Scenario 1: additional information (needed to answer questions 9 and 10 on the team activity)
Number of birds in a broiler house:	25,000
Age of birds:	6 to 7 weeks of age
Average feed consumption:	0.5 pounds/bird/day
Average final live body weight:	8 lbs/bird
Average eviscerated carcass %:	70% of the live weight
Eviscerated carcass value:	$1.00/lb of eviscerated carcass
Before answering the questions for Scenario 1 on the team activity, we suggest calculating the following:
Total feed consumed by the birds over 7 days: 	lb
Total cost for the feed consumed over 7 days: 	$
Total weight of eviscerated carcasses: 	lb
Total value of eviscerated carcasses: 	$


Scenario 2
In Scenario 2, an ingredient referred to as “ingredient A” has been added to the diet (Table 3). 
Table 3. Dietary profile for scenario 2
	
Ingredient
	% in diet
	Ingredient contribution to dietary:

	
	
	Protein (%)
	Calcium (%)
	Available P (%)
	Cost ($/100 lb diet)

	Corn
	63.86
	5.11
	0.0128
	0.0511
	4.47

	Soybean meal
	
	
	
	
	

	Ingredient A1
	8.00
	2.64
	0.0040
	0.0400
	0.88

	Dicalcium phosphate
	
	---
	
	
	NA

	Limestone
	
	---
	
	---
	NA

	Other
	4.35
	---
	---
	---
	NA

	Total
	100.00
	18.00
	0.85
	0.42
	


1Contains 33% protein, 0.05% calcium, and 0.5% available phosphorus, and the cost is $0.11/lb
As you can see, addition of ingredient A to this diet impacts the dietary percentages of corn and soybean meal.  However, as you will see below, addition of ingredient A to the diet led to a slight reduction in feed intake and final body weight. To answer the questions for Scenario 2, we suggest first filling in the blank cells in Table 3 and perform the calculations below, then answer questions for Scenario 2 in the team activity. 
Scenario 2: additional information (needed to answer questions 13-15 on the team activity)
Number of birds in a broiler house:	25,000 (same as Scenario 1)
Age of birds:	6 to 7 weeks of age (same as Scenario 1)
Average feed consumption:	0.485 pounds/bird/day
Average final live body weight:	7.95 lbs/bird
Average eviscerated carcass %:	70% of the live weight (same as Scenario 1)
Eviscerated carcass value:	$1.00/lb of eviscerated carcass (same as Scenario 1)
Total feed consumed by the birds over 7 days: 	lb
Total cost for the feed consumed over 7 days: 	$
Total weight of eviscerated carcasses: 	lb
Total value of eviscerated carcasses: 	$
Change in cost of the feed compared to Scenario 1: 
	$ (indicate higher or lower)
Change in value of eviscerated carcasses compared to Scenario 1: 
	$ (indicate higher or lower)




Scenario 3
Table 4. Ingredient composition and cost for Scenario 3 – using Ingredient B
	
Ingredient
	% in diet
	Ingredient cost ($/lb)
	
Cost ($/100 lb diet)

	Corn
	71.47
	0.07
	

	Soybean meal
	5.53
	0.19
	

	Ingredient B
	16.00
	0.21
	

	Total
	---
	---
	



Table 5. Ingredient composition and cost for Scenario 3 – using Ingredient C
	
Ingredient
	% in diet
	Ingredient cost ($/lb)
	
Cost ($/100 lb diet)

	Corn
	71.47
	0.07
	

	Soybean meal
	5.53
	0.19
	

	Ingredient C
	16.00
	0.30
	

	Total
	---
	---
	



In this scenario, a company is trying to decide whether to use the diet containing ingredient B or ingredient C, during the finisher period (6 to 7 weeks of age). As you see in Tables 4 and 5, the dietary levels of corn, soybean meal, and ingredient B or C are the same, but the cost differs for ingredients B and C.  Ingredients B and C also impact performance differently, as shown below. 
Scenario 3: additional information (needed to answer questions 16-17 on the team activity)
	Ingredient B	Ingredient C
Number of birds in a broiler house:	25,000	25,000
Number of days birds fed this diet	7 days	6 days
Average feed consumption:	0.48 pounds/bird/day	0.52 pounds/bird/day
Average final live body weight:	8 lbs/bird	8 lbs/bird
Average eviscerated carcass %:	70% of the live weight	70.5% of the live weight
Eviscerated carcass value:	$1.00/lb of eviscerated carcass	$1.00/lb of eviscerated carcass
Calculations for Ingredient B:
Total value of feed consumed by the birds over 7 days: 	lb
Total value of eviscerated carcasses: 	$
Apparent profit for ingredient B (carcass value – feed cost) 	$
Calculations for Ingredient C:
Total value of feed consumed by the birds over 6 days: 	lb
Total value of eviscerated carcasses: 	$
Apparent profit for ingredient C (carcass value – feed cost) 	$
