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Presentation outline
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Optimized 
profitability

Non-feed Production 
Costs Nutrition Management and 

Marketing Strategy

𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃𝑃 = 𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅𝑅 − 𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸𝐸



Determining goals
• What is our target?

– Market weight
– How will pigs be sold?

• How much “space” is in system?
– Seasonal influence?

3Data source: USDA Agricultural Marketing Service
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Optimized profitability

Non-feed Production 
Costs

Facility costs

Labor

Equipment/supplies

Nutrition Management and 
Marketing Strategy

Many variable and fixed 
costs that directly 

influence profitability 
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Optimized profitability

Non-feed Production 
Costs Nutrition

Energy

Amino Acids

P & Ca

Feed additives

Management and 
Marketing Strategy



Dietary energy
• Most expensive component of diet
• Increasing energy

– Improves F/G
– ADG response variable
– Dietary fiber (reducing energy) reduces carcass yield
– Iodine value considerations – depending on lipid source and level

• When considering changing energy, must consider:
– Feed cost
– Impact on growth performance – ADG and F/G
– Implications on carcass yield, lean percentage, iodine value

6



Dietary energy
• How to value changes in performance

– F/G: relatively easy to calculate economic implications
– Market weight

• Incremental change in carcass weight (carcass weight if days to 
market limited, cost of space if days to market not limiting)

• Full value pigs – packer premiums/discounts

7

Short on space Long on space



Determining the value of dietary energy for ADG
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Average corn price received by U.S. Farmers
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Average corn price received by U.S. Farmers
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Ratio of soybean oil:corn
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Ratio of soybean oil:corn
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Soybean Crush capacity

13Photo: Gordon Denny, American Soybean Association

• Significant growth in soybean crush 
capacity

• Growth driven by renewable diesel 
production from soybean oil

• Discussion of 13 new plants, 10 
plant expansions

• Cost of energy in swine diets 
continues to be high



Influence of added fat on grow-finish average daily gain
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14Response to energy on gain variable

Experiment 1 Experiment 2



Influence of added fat on grow-finish feed efficiency
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Calculated Analysis 
NE Reduction, %

SID AA, % 0 8
Lys, % 1.27 1.17
Ile:Lys 58 66
Leu:Lys 113 142
Met and Cys:Lys 59 59
Thr:Lys 66 66
Trp:Lys 20.0 20.1
Val:Lys 70 75

NE, kcal/kg 2,432 2,237
SID Lys:NE, g/Mcal 5.22 5.23
CP, % 20.5 23.1
Ca, % 0.70 0.79
STTD P, % 0.40 0.43

Phase 1 Diet Composition (as-fed basis)
NE Reduction, %

Ingredient, % 0 8
Corn 64.32 31.77
Soybean meal 32.04 25.34
Wheat middlings --- 25.00
Corn DDGS --- 15.00
L-Lys HCl 0.45 0.34
Other AA 0.67 0.29
Vitamins and Minerals 2.53 2.35
Total 100.00 100.00

Royall et al., 2024

• NE based on Eq. 1-8 NRC with 
proximate analysis of major ingredients



Effects of Reducing NE on ADG
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Effects of Reducing NE on F/G
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F/G worsens 1.4% per 
1% reduction in NE



Effects of Reducing NE on Carcass Yield
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Updated Growth Performance modelling

Cordoba et al., 2024
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Cordoba et al., 2024
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Cordoba et al., 2024
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G:F (g/kg) response = -232.8670000513 - 102.0339177026 × NE + 1386.8135453223 × SID Lys -
3.1583174866 × CP + 80.3303777865 × NDF - 115.1570451563 × Lys:NE + 4.1836503117 × BW + 

2553.6417073224 × SID Lys × SID Lys + 228.757399518 × Lys:NE × Lys:NE + 12.736240264 × NE × CP -
24.4502664605 × NE × NDF - 23.0415882284 × SID Lys × CP + 101.5847297779 × SID Lys × NDF -
1559.9331198689 × SID Lys × Lys:NE - 3.9239483753 × SID Lys × BW - 0.1078600966 × CP × BW -

28.1879330488 × NDF × Lys:NE - 0.1153929924 × NDF × BW

Cordoba et al., 2024



Energy Economic Decision Tool

22Available at www.ksuswine.org
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Energy Economic Decision Tool

Available at www.ksuswine.org



Amino Acids: Lysine
• Ratio to dietary energy, SID Lys:Energy (NE or variation of ME)
• Diminishing returns when approaching requirement
• Genetic supplier recommendations & available tools

• Compensatory gain
– During recovery period:

• Improved feed efficiency
• Increased protein deposition rate

• Some systems exploring:
– Feed lower than SID Lys requirement early GF
– At/near requirement late GF

24Gebhardt et al., 2015; Menegat et al., 2020



Amino Acid ratios
• SID Trp:Lys

– Ratio depends on economics
– Feed efficiency optimized at relatively low ratios
– Growth rate continues to increase to higher ratios
– What is the value of gain?

25Available at www.ksuswine.org



Takeaway: Amino acids
• Set lysine considering dietary energy level

– Generally not profitable to feed below lysine requirement
– Exception: Some room for compensatory gain/phase feeding

• Other amino acid ratios to lysine should be at requirement
– AA deficiency worsens F/G, does not efficiently use other nutrients

• SID Trp:Lys ratio depending on value of gain

26



Phosphorous

27

Maximum ADG: 
122% of NRC (2012)

Maximum GF: 
116% of NRC (2012)

Vier et al., 2019



• STTD P required to 
maximize bone ash 
is greater than 
required for growth

28

Bone Ash Breakpoint: 
131% of NRC (2012)

Phosphorous

Vier et al., 2019



Phosphorous
• Economic 

calculator 
available at:

www.ksuswine.org

29

http://www.ksuswine.org/


Calcium
• Fairly wide range in Ca:P can be fed.
• Ca:P ratio of 1.10-1.20 often appropriate
• Moving towards STTD Ca:STTD P as 

ingredient digestibility values continue to 
improve.

• Wider Ca:P ratio required to maximize 
bone mineralization compared to growth.

• Wide Ca:P ratio can reduce growth when 
STTD P below requirement.
– Reduces digestibility of P

30

Lagos et al., 2023

Diets often have 0.10-0.20% analyzed 
Ca higher than formulated level.



Feed Additives
• Variety of feed additives have 

potential to improve 
producer profitability.

• Value often greatest for pigs 
marketed during highest 
revenue time of year.

• If using seasonally, generally 
start using these strategies in 
February.

31



Feed Additives
• Tons of information and data
• Best strategy is to evaluate in your production system.

– Not always feasible

• Literature review summarizing 402 papers

32



Summary - ADG

Rao et al., 2022
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ADG Number of comparisons

< 36 ≥ 36

Im
pr

ov
em

en
t < 1.5 % Proteases, Phytases, Zn Carbohydrases, Betaine,

Cr, CLA

≥ 1.5 % Multi-enzymes, 
Essential oils, L-carnitine

Acidifiers, Cu, 
DFM, Yeasts

Results of additives on grow-finish pigs

Rao et al., 2022 34



Copper
• Sources: CuSO4, TBCC, organic chelates
• Requirement is 3-4 ppm in grow-finish
• Variety of levels fed, often 125-150 ppm in grow-finish

– 2.0-2.5 kg improvement in market weight

• Depending on economics, feed when gain is most 
valuable

36
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Optimized profitability

Non-feed Production 
Costs Nutrition Management and 

Marketing Strategy

Stocking Density/Floor 
Space

Bodyweight Variation

Marketing Strategy

Not nutrition, but interacts 
with nutritional program to 

influence profitability



Bodyweight variation
• Weight variation is a part 

of biology
• CV decreases as pigs age 

(but SD increases)
• Health issues can greatly 

increase CV
• Nutritional & 

management strategies to 
reduce variation have 
been variable.

38

CV (%) = 20.04 − 0.135 × BW + 0.00043 × BW2

Coefficient of Variation Standard Deviation

Tolosa et al., 2021



Stocking density/Floor Space
• Increasing floor space:

– ↑ ADG, ADFI, feed efficiency

• Highly dependent upon 
amount of space available 
in system.

• Calculator available at:
– www.ksuswine.org

39

http://www.ksuswine.org/


Marketing strategy
• Goal: Get the right pigs to market at the right weight to optimize profitability
• Huge opportunity cost if not done correctly
• Depends heavily on plant and grid used
• Skilled marketing personnel are highly valuable

40
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Key takeaways
• Understand goals
• Nutritional considerations

– Energy
– Amino acids
– P & Ca
– Feed Additives

• Management and Marketing Strategy
• Lots of tools, calculators, and resources available (universities, genetic 

suppliers)

41
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