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Overview

* Why include sorghum in swine diets?

e Use throughout different stages of production
* Current research

* Available resources

* Questions
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Why Include Sorghum in Swine Diets?

Advantages
* Excellent energy source
e Can completely replace corn
* High digestible phosphorus
content
* |deal fatty acid profile
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Why Include Sorghum in Swine Diets?

Advantages Keys to Utilizing Sorghum

* Excellent energy source * Lower energy value compared
with corn (98 to 99%)

* Proper grinding and processing

e Can completely replace corn
* High digestible phosphorus

content e Capitalize on:
* |deal fatty acid profile — Standardized ileal digestible amino
acid profile

— Phosphorus content
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Nutrient Composition of Corn

Sorghum Corn Sorghum:corn

Energy, kcal/kg

Digestible? 3,400 3,391 100%

Metabolizable? 3,314 3,308 100%

NE?2 2,616 2,651 99%
Crude protein, % 9.2 8.3 111%
Calcium, % 0.03 0.03 100%
Phosphorus, % 0.27 0.26 104%
Digestible P, % 0.108 0.088 128%
SFA, % 13.88 13.59 102%
MUFA, % 30.07 26.39 114%
PUFA, % 41.52 45.61 91%

' gﬁ};@gﬁ All values are derived from NRC (2012) unless otherwise indicated; 2INRA 2014




Sorghum in Different Production Phases
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Sorghum in Nursery Diets

Study ADG ADFI G:F Reference

1 90 91 99 Richertetal. (1992) Exp. 1
2 113 112 101 Richertetal. (1992) Exp. 2
3 80 84 95 Healyetal.(1994) Hard
4 84 88 95  Healy et al. (1994) Soft
5 111 104 108 Hongtrakul et al. (1998)
6 103 105 99  Jones et al. (2000) Mill-run
i 105 105 100 Joneset al. (2000) Red
8 103 101 102 Joneset al. (2000) White
9 96 103 93 Fialho et al. (2004)
10 101 99 102 Sotak etal. (2011; Exp. 1)
11 102 107 96 Sotak etal. (2011; Exp. 2)
12 100 100 99 Jordan et al. (2014)

Average 99 100 99
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Sorghum in Nursery Diets

Experiment 1

ADG, g G:F

235 Grain source, P =0.60 0.66 Grain source, P <0.05
5151 sem=204 0 65 SEM=0013
332- 0.64— 264
455 0.63
283 0.62
415
395 0.61
375 0.60

Corn Corn

pi» K-STATE Sotak et al., 2014
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Sorghum in Nursery Diets

Experiment 2

ADG, g G:F
600 1.00
Grain source P =0.74 Grain source, P =0.46
SEM =20 SEM =0.024
550 0.80
0.63 0.63
513 0.60
500
0.40
20 0.20
400 0.00

Corn
pi» K-STATE Sotak et al., 2014
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Sorghum in Growing-Finishing Diets

TABLE 5. RELATIVE VALUE (%) OF SORGHUM VERSUS

CORN IN FINISHING PIGS
STUDY ADG | ADFI | F/G REFERENCE

1 104 108 96 | BRAND ET AL. (1990) VARIETY 1
2 102 108 95 | BRAND ET AL. [1990] VARIETY 2
3 98 104 95 | HANCOCK ET AL. (1392
4 100 100 100 | CABRERA ET AL. (1893) SOFT SORGHUM
5 104 107 97 | CABRERA ET AL. (1893) HARD SORGHUM
6 106 106 100 | JOHNSTONET AL. (1898]
7 104 109 85 | SHELTON ET AL. (20041 WAXY SORGHUM
8 106 i 9 :::::E::T AL. (2004) NON-WAXY
9 104 100 104 | ISSA (2009)
10 99 100 100 | SEABOARD FARMS [2010]
11 106 106 101 | BENZETAL.(2011)
12 103 103 100 | PAULKETAL. (2015)
13 96 101 97 | JORDANETAL. (2014)

AVERAGE 102 | 105 | 98

CROMWELL

98 102 97 | 10EXP SUMMARY

(1985 REVIEW)

’.” K-STATE Goodband et al., 2016
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Sorghum in Growing-Finishing Diets

TABLE 5. RELATIVE VALUE (%) OF SORGHUM VERSUS

CORN IN FINISHING PIGS
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Sorghum in Growing-Finishing Diets

Sorghum Corn

AA Total SID % SID Total SID % SID

lle 0.36 78 0.281 0.28 82 0.230
Lys 0.20 74 0.148 0.25 74 0.185
Met 0.16 79 0.126 0.18 83 0.149
Thr 0.30 75 0.225 0.28 77 0.216
Trp 0.07 74 0.052 0.06 80 0.048
Val 0.46 77 0.354 0.38 82 0.312

p(gw K- STATE NRC, 2012
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Sorghum in Growing-Finishing Diets

SORGHUM STANDARDIZED ILEAL DIGESTIBLE AMINO ACIDS, %

INGREDIENT, % CORN OPTION1' | OPTIONZ: | [ivsine 0.90 089 090
SORGHUM 79.35 7820 | [ISOLEUCINE.LYSINE 62 63 63
CORN 1121 LEUCINE-LYSINCE 143 153 152
SOYBEAN MEAL, (46.5% CP) 20,06 1781 Tl = = =
CHOICE WHITE GREASE 0.0 e = = =
MONOCALCIUM P, 21% P 060 053 053 e = v =
;L"::ST""E' PR ;g: ;gg ;gg TRYPTOPHAN-LYSINE 18 18 18
L-LYSINE-HC! 0290 0385 T | e L o e

TOTAL LYSINE, % 102 0.99 1.00
DL-METHIONINE 0.030 0,090 0.0%5
e o T o1 [ NeT ENeRoY, KeaL/LB 1132 1119 1132
S o T =1 | CRUDE PROTEI. s 163 164 165
VITAMIN PREMIX 0.1 0.15 0.15 CALCIUM, % 0.85 0.55 0.55
TRACE MINERAL PREMIX 0.15 015 0.15 TOTALP, % 0.47 0.45 0.45
TOTAL 100 100 100 DIGESTIBLEP, % 0.25 0.25 0.25
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Sorghum in Growing-Finishing Diets

SORGHUM STANDARDIZED ILEAL DIGESTIBLE AMINO ACIDS, %
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Sorghum

in Growing-Finishing Diets

SORGHUM STANDARDIZED ILEAL DIGESTIBLE AMINO ACIDS, %

INGREDIENT, % CORN OPTION 1' OPTION 2? LYSINE 0.90 0.89 0.90
S 79.35 1820 | [1SOLEUCINE:LYSINE 62 63 53

11.27 ' LEUCINE-LYSINCE 143 153 152
SOYBEAN MEAL (46.5% CP) 20,06 1781 Tl ~ 5 -
CHOICE WHITE GREASE 0.70 e - = =
MONOCALCIUM P, 21%P 0.60 053 053 | FromconNELYSINE = v =
LIMESTONE, GROUND 103 108 | = - - -
fﬂsmz—um = L 0 | [VALINELYSINE 70 70 70
DL-METHIONINE 0.030 0.090 0035 AL LYSHE, B 102 0.89 1.00
T — == 01| [ NET ENERGY, KCAL/L5 1,132 1,119 1,132
e = T /| CRUDE PROTEIN. % 163 16.4 165
VITAMIN PREMIX 0.15 0.15 0.15 CALCIUM, % 0.55 0.55 0.55
TRACE MINERAL PREMIX 0.15 0.15 015 | [TOmALR % 0.47 0.45 0.45
TOTAL 100 100 100 DIGESTIBLE P, % 0.25 0.25 0.25
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Sorghum in Growing-Finishing Diets

Sorghum Corn Sorghum:corn

Energy, kcal/kg

Digestible? 3,400 3,391 100%

Metabolizable? 3,314 3,308 100%

NE?2 2,616 2,651 99%
Crude protein, % 9.2 8.3 111%
Calcium, % 0.03 0.03 100%
Phosphorus, % 0.27 0.26 104%
Digestible P, % 0.108 0.088 128%
SFA, % 13.88 13.59 102%
MUFA, % 30.07 26.39 114%
PUFA, % 41.52 45.61 91%
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Sorghum in Growing-Finishing Diets

Sorghum Corn Sorghum:corn

Energy, kcal/kg

Digestible? 3,400 3,391 100%

Metabolizable? 3,314 3,308 100%

NE?2 2,616 2,651 99%
Crude protein, % 9.2 8.3 111%
Calcium, % 0.03 0.03 100%
Phosphorus, % 0.27 0.26 104%
Digestible P, % 0.108 0.088 128%
SFA, % 13.88 13.59 102%

{ MUFA, % 30.07 26.39 114% J
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Sorghum in Growing-Finishing Diets
74 aCorn aSorghum

72
70

68
66 65.843333333

64 63.863333333

70.26

68.243333333

lodine value, g/100qg

62
60

Backfat Jowl

piny K-STATE Benz et al., 2010
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Sorghum in Sow Diets

Louis et al., Johnston et al., Sotak et al.,

ltem 1991 1998 2012 Average
Sow performance
Lactation ADFI 90 102 104 99
Lactation weight change 90 62 74 75
Wean to estrous interval 94 111 NA 103
Litter performance
Litter size born alive 108 102 99 103
Litter size at weaning 103 99 99 100
Litter BW at birth 99 101 99 100
Litter BW at weaning 93 98 98 96
Litter BW gain 92 97 94 94

gy K-STATE
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Grinding and Pelleting Sorghum

Overall objective

— Feed manufacturing characteristics of corn, non-waxy red, waxy red, and waxy
white sorghum

Experiment 1: Consistent Hammermill Settings
— Objective 1: Grinding corn and sorghum
— Objective 2: Pelleting corn and sorghum-based diets
Experiment 2: Consistent Particle Size (dgw)

— Objective 3: Flowability and distribution of grain
— Objective 4: Pelleting corn and sorghum-based diets

% K-STATE Friesen et al., 2025
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Grinding and Pelleting Sorghum

Grinding PeIIetlng

Friesen et al., 2025



Grinding ar)__o_l Pelleting Sorghum

Weigh 100g

IPHARRL

-
=
=
=
=

-
=

=
=

I

! “

10 minutes

piy K-STATE Kalivoda, 2017
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Grinding and Pelleting Sorghum

Angle of repose determined using a vibratory conveyor
- Grain slowly free falls to build pile
- Measurement mound height with laser alignment for accuracy
- Height of grain pile, used to determine AoR value

p—

' RI(SSQEE‘?EE Model: F-TO (Syntron Material Handling, Saltillo, MS)




Grinding and Pelleting Soghu

* Pellet durability tested with
30-second Homen 100

* Pellets screened before and after
test with #6 screen

Initial pellet ight
ltial pellFEWeiahile) .. 4 o
Final pellet weight (g)

PDI, % =

" K-STATE Tekpro Limited, North Walsham, UK; Schofield, AFIA, 2005
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Grinding and Pelleting Sorghum

P=0.001 P <0.001
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Grinding and Pelleting Sorghum

Yellow Corn =Red NW =Red Waxy =White Waxy
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Grinding and Pelleting Sorghum

P <0.001

60, SEM =0.47
53.1a

501

45.6b 43.4c 43.3¢

40

AoR, °

301

201

107

0 ' ,
Yellow Corn Red NW Red Waxy White Waxy

piy K-STATE Friesen et al., 2025
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Grinding and Pelleting Sorghum

P =0.006
SEM =4.15
100 92.1a
90 1 85.2a
80 -
70.4b
e 70 1 68.6b
= 60
Q- 50 |
40
30
20
10
0 v
Yellow Corn Red NW Red Waxy White Waxy

’(‘? K-STATE Friesen et al., 2025
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Grinding and Pelleting Sorghum

P =0.006
SEM =4.15

1(30 92.1a

P it

Subsequent experiment:
A target particle size of 550 um (+/- 50) was
achieved by changing hammermill screens

20
10

Yellow Corn Red NW Red Waxy White Waxy

PDI, %

P K-STATE Friesen et al., 2025
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Grinding and Pelleting Sorghum

Yellow Corn-587 um  =Red NW-544 um =Red Waxy-557um =White Waxy - 569 um
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Grinding and Pelleting Sorghum

60" P<0.001
SEM=0.61
557
50.2a
° 50
% 46.7b 46.0b 46.0b
<T 45
40
351
30" : : - «
Yellow Corn Red NW Red Waxy White Waxy

piy K-STATE Friesen et al., 2025

‘ Research and Extension



Grinding and Pelleting Sorghum

P =0.001
SEM =2.47
100
93.1a
a0 88.2b
80.9¢
78.7¢c
e 80
e 70
60
50 -
40 y
Yellow Corn Red NW Red Waxy White Waxy
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Sorghum in Sow Lactation Diets

United States: Sorghum Production

Production by County, 3-year average
2021 - 23, metric tons

20,000 Percentages (%)
B 20,001 - 40,000 indicate percent of Mexico
national production.

Il > 40,000

Source: U.S. Department of Agriculture,
National Agricultural Statistics Service

P K-STATE https://ipad.fas.usda.gov
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Sorghum in Sow Lactation Diets

e Atotal of ¥ 600 sows and their litters are being used in a
lactation study at a JBS Live Pork Farm (Dalhart, TX)

e 296 total crates (148 crates per room); will be used during two
farrowing rotations

100% Corn 50% Corn:50% Sorghum 100% Sorghum
iy K-STATE

(- Research and Extension Prlvett et al'l 2025



Lactation Diets

Sorghum 34.10 68.15
68.02 34.03
26.17 26.09 26.08
1.50 1.50 1.50
0.63 0.59 0.55
1.80 1.82 1.83
0.60 0.60 0.60
0.40 0.41 0.42
0.07 0.09 0.10
0.12 0.11 0.10
0.02 0.01
0.03 0.01
0.25 0.25 0.25
0.27 0.27 0.27
0.04 0.04 0.04
naline chlaride o 0% 011 011 011




Ingredient, % 0% Sorghum 50% Sorghum 100% Sorghum
Sorghum

Soybean meal
Corn oil
Monocalcium phosphate, 21%
Limestone
Sodium chloride
Biolys Dry 80 (62.4%)
Met

-Thr

-Trp

-Val
Vitamin and trace mineral premix
Feed additives
Phytase
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Life Cycle Assessment

Fonilizer Eutophcation
Emate chan

Smog
LuFh e R

Institute for Feed Education & Research

[OWA STATE . B KansasSmre NCSTATE pork’
UNIVERSI“Y (thIFEEDER UNIVERSITY OF MINNESOTA UNITVERSITY UN|VERS|‘|‘Y ehec off

B K-STATE

‘ eeeeeee h and Extension




Continuous Progress

Improved sorghum varieties
— improvements in plant genetics

Feed processing
— importance of particle size

Amino acids

— balancing of SID amino acids in diet formulation

Phosphorus
— opportunity to use less inorganic P

gy K-STATE
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Continuous Progress

Advantages:
* Energy value
* Phosphorus content
* Amino acid profile
* Fatty acid profile
* Environmental sustainability

B2 K-STATE
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Resources

. -‘ - a ?5‘ INTRODUCTION IEN SORGHUM PROCESSING SORGHUM PROCESSING

GRAIN SORGHUM FEEDING VALUE IEN f y B percant Ho
SORGHUM FEEDING TRIALS SUMMARY KER " B,

SORGHUM PROCESSING ETN
RECOMMENDATIONS FOR FEEDING SORGHUM
SORGHUM DDES FEEDING VALUE
SORGHUM DDGS COMPOSITION EX
SORGHUM DDGS TRIALS REVIEW
SORGHUM DDGS FEEDING RECOMMENDATIONS EEN
REFERENCES @

leabi

TASLE 7. FXAMPLE (RETYC)

NDATIONS FOR

RECOMMENDAT
FEEDING GRAIN SORGHUM

FEED VALUE BENEFITS
OF SORGHUM FOR SWINE

K-STATE https://www.sorghumcheckoff.com
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Swine Extension

The Kansas State University Swine Extension program takes practical swine nutrition research and
works with producers to facilitate rapid adoption of technelogy by the industry. The program also

works with producers in the area of environmental management of swine facilities.

Upcoming Events
Quick Links

Swine Nutrition Resources
* Swine Nutrition Guide - 2019 Edition

» Feed Safety Resources

* Premix & Diet Recommendations

* Calculators & Tools

» Feeder Adjustment Cards

» Particle Size Information
Swine Research Index
K-State Swine Research publications can be searched at: newprairiepress.org
Journal Papers
Journal Abstracts

Swine Podcasts

Swine Day

Swine Day Publications ]

Swine Day Presentations

pi» K-STATE
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Kansas Agricultural Experiment Station Research Reports

Volume 4

Issue 9 Swine Day Article 26

2018

Evaluation of the Effects of High-Lysine Sorghum on Nursery Pig
Performance

L. L. Themas

Kansas Agricultural Experiment Station Research Reports

Volume 0

Issue 10 Swine Day (1968-2014) Article 1302

20Mm

The effects of sorghum dried distillers grains with solubles on
nursery pig performance

K M. Sotak

Kansas Agricultural Experiment Station Research Reports

Volume 0
Issue 10 Swine Day (1968-2014) Article 1276

20mM
Effect of sorghum dried distillers grains with solubles on

composition, retail stability, and sensory attributes of ground pork
from barrows and gilts

GR. Skaar

www.KSUswine.org
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