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Objective of swine nutrition

“Provide each nutrient in both 
quantity and form that will 
precisely meet the pig’s 
requirements for growth, 
reproduction, milk production, 
and if necessary, maintenance, 
at the least possible cost.”

-Dr. Robert Easter



ILEAL OUTPUT = 
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EXP. 1
Amino Acid 
Digestibility



SID = 64%
0.41% Lysine
0.26% SID Lysine
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Digestible Methionine (SID)
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Digestible Threonine (SID)
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Digestible Tryptophan (SID)
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Exp. 1 Conclusions

AA digestibility:   Hybrid rye < Other grains

Similar diet formulations for corn & rye
Quantities of digestible AA:    Hybrid rye ≈ corn

Antinutritive factors (insoluble fiber), viscosity



EXP. 2 
Phosphorus 
Digestibility



STTD = 49%
0.29% Phosphorus
0.14% STTD P

WHAT IF WE ADD 
PHYTASE?



STTD = 49%   63%
0.29% Phosphorus
0.18% STTD P

+

WHAT IF WE ADD 
PHYTASE?



Digestible Phosphorus (STTD)
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Digestible Phosphorus (STTD)
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Exp. 2 Conclusions
Hybrid rye contains large amounts of intrinsic phytase.

Less inorganic P needed in diets, less P excreted in feces
Conc. of digestible P in hybrid rye greater than in other grains

Therefore, P digestibility is relatively high to begin with.

Microbial phytase increased P digestibility in all grains.
In rye, the increase was significant, but less pronounced.



EXP. 3 
Carbohydrate and 

Energy Digestibility



3,800 kcal/kg 
56% starch
18% dietary fiber

ATTD AID

Metabolizable energy
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Total dietary fiber (ATTD)
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Metabolizable energy, kcal/kg DMB 
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Exp. 3 Conclusions

Rye digestibility may differ among sources

Contributes energy to pig via SCFA, may improve gut health!

(Less than corn and wheat)
Metabolizable energy in hybrid rye ≅ sorghum > barley 

Fermentation of rye fiber is more efficient than other grains

Starch digestibility >90% in all cereal grains



EXP. 4
Sow performance

OCTOBER 2018 – AUGUST 2019



Hybrid rye for sows
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Sow dietary treatments

SB hulls, SB oil, vitamins, minerals

Other
Corn

SBM Control:
Corn/SBM

FORMULATED FOR GESTATION + LACTATION
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Hybrid Rye
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Sow dietary treatments
FORMULATED FOR GESTATION + LACTATION



Methods

WEANFARROW SAMPLE

0 7 13 2190 105 ~115

BREED ALLOT BUMP FEED MOVE TO LACTATION

days of gestation days of lactation

Serum: IgG, IgA, IL-1β, IL-6, TNF-α

Body weights: Sows and/or piglets

Milk: IgG, IgA, SCC, MUN, fat, protein, lactose

x 200
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Results: Gestation

DAY 105 BODY WEIGHT, kg

INITIAL BODY WEIGHT, kg

AVERAGE DAILY GAIN, kg

AVERAGE DAILY FEED INTAKE, kg

P > 0.05

Hybrid rye inclusion rate of 52.5%
appears to have little to no effect 
on gestation performance.

If no ergot is present, 
it is predicted that 70% 
hybrid rye in gestation 
diets would also be safe.
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Results: Lactation

LITTER WEAN WEIGHT, kg

TOTAL LITTER WEIGHT, kg

LITTER ADG, kg
ESTIMATED MILK PRODUCTION, kg

Quadratic

Linear

Hybrid rye in lactation diets 
results in no reduction in 
sow or piglet performance. 

Mortality was reduced as 
hybrid rye inclusion in the 
diet increased.

MORTALITY, %

PRELIMINARY CONCLUSIONS:



Upcoming research



Taste preference

Comparative 
energy utilization



Growth performance

Blood serum
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Questions?Thank you

www.nutrition.ansc.illinois.edu

Molly McGhee
mmcghee2@illinois.edu
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