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declines in an important milk shed.
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storage in the Upper Missouri Basin signals greater flood
variability risk.

AcRNDG6WAGecRUY W3WEYeq6J1 Ullc RNG L
irrigation-dependent dairy systems.

Famigliettiand Rodell, 2013
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What would you do next year with less water?
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AMetabolizable energy
AEffective fiber

AHow do we supply this
when forage Is
constrained?




What Is energy?

AAbility of a feedo support workdone or products formed

AWe measure the amount dfeat released when something is completely
burned

Alf 1 kg ofsawdustis burned it will release approximately the same
amount of heat as 1 kg @gbrngrain

ASawdust will support less and milk production

1 kg

(Weiss, 2007; Proc. MinnesotdNutr. Conf., Minneapolis, MN, Page 438)
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Part I. Silage choices

»
Photo courtesy of A. RamireRamirez

Item, % DM Corn Silage Alfalfa Silage Sorghum (immature) Sorghum (mature)
(typical)

Dry matter 354 42.9 29.2 28.7
Crude protein 7.7 20.5 11.7 11.3
Starch 32.9 2.0 8.1 2.7

NDF 40.9 43.2 56.7 61.6
Lignin 3.05 7.42 4.92 5.15
NDFD48 52.0 49.4 58.5 63.6
DE, mcal/kg 2.93 2.59 2.45 2.38

NASEM, 2021
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Water and feed returns per Adrech, Kansas
fleld data

Tons DM per Acre-Inch Mcal NEL per Acre-Inch
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Waite (2016)



Corn Silage and Sorghum Silage

Silage: Chemical Composition _ _ _
NDF digestion (%) over time

80.0 -
Srlage Sorghum Sorghum Sorghum 60.0

Crude protein 50.0

40.0
Starch 19.9 10.9 16.8 14.5 30.0
NDF 46.1  58.1 50.2 48.2 20.0
Lignin 5.53 8.8 6.9 6.22 18:8 | | | | | |
NDFD48, % 59.1 56.4 62.4 61.0 0 20 40 60 80 100 120

—Normal sorghum=—BMR-6
BMR-18 - Corn silage

Oliver et al., 2004



Replacing corn silage with BMR Sorghum Silag

Corn Silage Normal BMR-6 BMR-18
Sorghum Sorghum Sorghum

DM, Ibs/d 54.0 51.6 56.0 52.0

NDF digestibility, % 54.1a 40.8¢ 54.4a 47.9p
Milk, lbs/d 75.1a 68.9p 75.8 71.6ab
Fat, Ibs/d 2.93a 2.47b 2.98a 2.71ab
Protein, Ibs/d 2.22 2.02 2.20 2.13

4% FCM |bs/d 74.02 64.7b 74.92 69.3ab
FE,Ibd/Ibs 1.382 1.25b 1.372 1.352

Oliver et al., 2004



Replacing corn silage with BMR Sorghum Silag

Forages: Chemical Composition

Item, % DM Corn Silage Sorghum Silage

Dry matter 36.5 27.5
Crude protein 7.9 10.6
Starch 33.3 3.4
NDF 37.5 49.5
Lignin 4.2 4.1
NDFD30 59.3 =

This is an open access article under the CC BY license (https://creativecommons.org/licenses/by/4.0/).

Effects of partially replacing corn silage with brown midrib male-sterile DE, mcallkg 285 254

sorghum silage on intake, digestibility, and milk production in dairy cows
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Replacing corn silage with BMR Sorghum Silag

Control Low Sorghum High Sorghum
47% CS/0%SS 36% CS/12 % SS 24%CS/24%SS

DM, Ibs/d 52.4P 59.12 58.42
NDF digestibility, % A4 7eb 49 5 37.0p
Milk, Ibs/d 78.00 85.8 83.3
Fat, Ibs/d 3.60 3.67 3.71
Protein, Ibs/d 2.89 2.80 2.80
ECM,Ibs/d 89.8 98.72 97.1a
FE,Ibd/Ibs 1.70 1.66 1.66

1Corn grain: 17, 22, and 27% of diet DM for Control, Low Sorghum, and High Sorghum
(Duhatschek et al., 2026)



Nutrient Digestibility and DE

Control Low Sorghum
47% CS/0%SS 36% CS/12 % SS

Dig NDF intake]b

DE from NDFMcal

Dig starch intake,lb

DE from starch,Mcal

DE fromNDF+starch Mcal

15.6
29.4
15.6
29.6
59.0

19.0
36.0
17.6
33.5
69.4

High Sorghum
24%CS/24%SS

16.8
31.8
17.0
32.3
64.0

(Duhatschek et al., 2026)



Part Il. Increasing Our Reliance on
Coproducts

Ams W WHYUT ¢ ! WGl YT 2 # qigirchsy
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A Originate from a wide range of

iIndustries including the food, fiber,
beverage, and bioenergy industries.

A Contain a high concentration of

nutrients.

A Improve palatability.




Feeds

Alfalfa, ~ 21% CP, 41 % NDF Corn Coproducts (DDGS), 31% CP, 31% NDF




Effective Fiber

Fiber (NDF¥aliva
Intake

Passage

(< 1.18mm)

Organic Acid
Production

(Erdman, 1988)



Eating AC“V'ty A prehension of feed by the mouth, followed

geasg by chewing and swallowing of thédoli
) 1500: (BeaUChemin, 1991)
Pl ~ \ il A 284 min/d (range: 141r 507 min/d) (White
® 10 et al., 2017a).

A heterogeneous with irregular interruptions
and unsteady frequencies Zehneret al.,
2017).

Zehneret al., 2017

A Affected byavailability, % forage chemical
composition and physical processingof
the diet (Albright, 1993;Susenbethet al.,
1998).




A Quiet and relaxed state of awareness

Rumination ACt|V|ty and often exhibited when animals are

a) rumination lying down with their heads and eyelids

o lowered (Albright andArave 1997).
%uoo: A 436 min/d (range: 236r 610 min/d)
% 1100- (White et al., 2017a).

o001 - : " s Z % A >30 movements, > 3 min in duration

™ Zehneret al., 2017 (zegneret al., 2017)

A Cyclical process ofingesta,
remastication, andreswallowing
(Beauchemin, 1991).

A Upon reaching the mouth, a small
portion of liquid and small particles
contained in the bolus arereswallowed,
whereas the remaining bolus material is
remasticated and mixed with salivafor
30 to 60 s before it igeswallowed.
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Penn State Particle Separator Recommendations

Pore Size Particle Size
Screen (inches) (inches) Corn Silage
Upper Sieve 0.75 >0.75 3to8 10to 20 2108
(19mm)
Middle Sieve 0.31 0.31t0 0.75 45 to 65 4510 75 30to 50
(8mm)
Lower Sieve 0.16 0.16t0 0.31 20 to 30 30to 40 10to 20
(1.18mm)

Bottom Pan - <0.16 <10 <10 30to 40



Study 1:
Replacing alfalfa
with DDGS/Straw

Mixture




Replacing alfalfa _

Corn silage
Alfalfa hay
Straw

Corn

DDGS
Concentrate

NDF
fNDF

an we make something physically and
chemically similar to alfalfa?

' |Control  |LoDDGS | MedDDGS |HIDDGS

37.0
18.2

14.7

30.1

29.2
23.3

37.0
12.1
2.1
13.7
6.0
31.2

29.3
22.0

37.0
6.1
4.2
12.8
12.1
27.8

29.3
20.7

37.0
6.2

12.0
18.1
26.7

29.4
19.3

Knoell et al., 2024
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Control (CON) LowDDGS (LBP) MedDDGS(MBP) HighDDGS(HBP)

Recommendations  Control LoDDGS MedDDGS
Particle Size,
Inches
0.75 210/6 4 3 4 4
0.31 30 to 50 25 24 24 23
0.16 10 to 20 49 47 43 43
0.75 o0iio &0 23 26 27 31
2Determined using the Penn State Particle Separator on DM basis (Heinrichs étahonoff, 2002).




