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Advancing Sustainability in Pork Production:
Nutritional Strategies to Improve Feed and 

Nutrient Utilization 
Katelyn Gaffield

Assistant Research Professor | Kansas State University

Objective
The review aimed to summarize practices to improve 

feed and nutrient utilization by pigs 
(for future integration into LCA). 

Opportunities and areas to improve feed 
and nutrient utilization at a production level

Diet nutrient 
levels

Feed 
formulation

Feed 
processing

Feeding 
management

Genetics, 
environment 

& health

Navales et al., 2025
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Nutrient levels | Dietary protein 

Wang et al., 2018
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Y = 7.575 × reduction of CP level + 2.778
R2 = 0.905

When diets are balanced for 
essential AA, an ~8% reduction in 
N excretion is observed for every 
percent reduction in dietary CP.

Maximum SID Lys to CP ratio 
should be met to ensure that 
minimum dietary N is maintained.

Nutrient levels | Dietary phosphorus

Ekpe et al., 2002 
Grez-Capdeville and Crenshaw, 2022
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Nutrient levels | Precision feeding (growing pigs)

Navales et al., 2024
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Nutrient levels | Precision Feeding (Sows)

Spinler et al., 2024
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Formulation| Effect of feed additives on G:F

Rao et al., 2023

0%

20%

40%

60%

80%

100%

Positive Sig. Positive Tendency Positive NS Neutral Negative NS Negative Tendency Negative Sig.

Pe
rc

en
ta

ge
 o

f r
es

po
ns

e

7

8

9



Livestock and Poultry Environmental Learning Community Webinar Series 11/14/2025

The archived presentation is available at:
https://lpelc.org/archived-webinars/a-systems-approach-to-
understanding-the-nutrient-cycle-across-the-pork-ecosystem/ 4

Feed Processing| Grinding and Pelleting

Kippert et al., 2021
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Feeding Management| Reducing wastage

Tokach et al., 2012
Van Kempen and Van Huegten, 2000

Diet presentation. Pelleting can reduce feed wastage 
up to 5% and improve feed efficiency up to 8%.

Feeder types. Can reduce feed wastage and 
improve feed efficiency.

Pan coverage. Can improve feed efficiency by 2.9% 
(at pan coverage of 40 to 60%).

Non-nutritional| Health status

Schweer et al., 2016
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Other opportunities

Navales et al., 2025

Diet energy level on feed 
efficiency

Ingredient selection and 
use of alternative 

ingredients

Use of phytase and other 
feed enzymes

Treatment of ingredients Split-sex feeding and 
Immunocastration

Genetic selection

Temperature

Floor and feeder space

Take Away Messages
• Feed and nutrient utilization by pigs can be improved through diet 

nutrient levels, feed formulation, feed processing, feeding 
management, and non nutritional factors.

• The review has been published in JAS and will serve as an 
important resource for the development of future life cycle 
assessments of the pork industry.

Objective

To develop meta-regression models to predict Zn, 
Cu, Fe, K, and S excretion in wean-to-finish pigs.  

Arroyave et al., 2025
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Materials and Methods

Arroyave et al., 2025

Data 
collection 

Variables 
identification Model Validation

Phase 1
PRISMA flowcharts 

and guidelines.

Phase 2
PCA and stepwise 

selection  

Phase 3
Linear models  

Phase 4 

Results 

• 51 published studies 
• 620 data points 

Arroyave et al., 2025

Mineral homeostasis 
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Maares and Haase, 2020
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Results - Zinc 

Arroyave et al., 2025

Results - Copper  
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Y = 0.016 + 0.684 × Cu intake
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Results - Iron  
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Only one model was 
developed since only 

7 data points were 
below the NRC (2012) 

requirement.
Y = 55.823 + 0.619 × Fe intake
N = 116  
R2  = 0.79

Arroyave et al., 2025
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Results - Potassium and Sulfur
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Y = -128.313 + 0.804 × K intake
N = 26  
R2  = 0.97

Y = 160.259 + 0.577 × S intake
N = 13 
R2  = 0.97

Arroyave et al., 2025

Time component 

Mineral excretion 
is proportional to 
the mineral intake 
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• No added Zn 
2,000 mg/kg of Zn as: 
• ZnO
• Zn Met

Rincker et al., 2005

Conclusions

Zn, Cu, and Fe homeostasis 
is controlled at the 
absorption level 

K and S homeostasis is 
controlled at the renal 
level

61.4 % Zn
68.4 % Cu

82.5 % Zn
87.9 % Cu
61.9 % Fe

80.4% K
57.7 % S

Further research is 
needed to validate 
the time component 
of mineral excretion.

Arroyave et al., 2025
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Thank you!

www.ksuswine.orgRon Navales
ronnavales6022@ksu.edu

Julian Arroyave
jarroyave@ksu.edu
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