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Forage Production for the Dairy Industry

Douglas Duhatschek, BVM, PhD Candidate 
& 

Juan M. Piñeiro, DVM, MSc, PhD.
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Adapted from: USDA/NASS 2023; NOAA, climate.gov and Engström et al. 2020.

Lecture ObjectivesIntroduction

Adapted from: USDA-ERS 2024
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Lactating Cow Inventory, TX

Lecture ObjectivesEnergy requirement for dairy

NASEM 2021

HeiferDryLactating

11.61940Total NEl, Mcal/d

183055DMI, lb/d

0.640.630.72Min. dietary NEl Mcal/lb

3660122Feed Intake, lb AF/d

Allen M.S. 2014. 

Intake regulation in Dairy Cattle

Physical inhibition

Particle Size –NDF 
Fiber Digestibility –NDFD

NDFD Filling Intake

NDFD Filling Intake Dry cows & heifers

Lactating cows

Roughages

• Is a bulky feedstuff with a higher fiber content (CF>18%)

• Silages  Fermented forages 
• Corn silage; Sorghum silage; and Winter crop silage

• Hay  Dry forage (> 90% of DM)
• Alfalfa and grass hay

• Crop residues  Leftover parts of planted crops that remain after the main 
product is processed or harvested.

• Wheat straw; Corn Stalks; Peanut Hay
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Lecture ObjectivesHow Much Forage?

Dallas Market, 2024; NASEM 2021; Pineiro 2020

HeifersDryLactating 

500,00080,000450,000Estimated heads (Panhandle)

183055DMI, lb

74%70%40%% Roughage

132122Roughage DMI, lb

5.710.119.8Silage, DM/cow/d

1.52.02.2Hay, DM/cow/d

6.18.0.Crop residues, DM/cow/d

1,215,000307,0001,807,000Roughage intake, tons of DM/year

Lecture ObjectivesHow Much Forage?

Dallas Market; NASEM 2021; Pineiro 2020; NASS-USDA 2023

HeifersDryLactating 

519,000147,0001,626,000Silage, tons of DM

138,00028,000181,000Hay, tons of DM

559,000116,000.Crop residues, tons of DM

LowLowBestForage Quality

Total Silage Production in TX, 2023
Corn = 1,865,000 tons of DM

Sorghum = 842,000 tons of DM
Total = 2,707,000 tons of DM

Total Silage (TX panhandle) + 10% shrink = 2,546,000

Lecture ObjectivesHow Much Water?

WinterSorghumCorn 

0.330.081.2Lactating cows, Mi tons of DM per year

0.20.20.4Dry Cows, Mi tons of DM per year

0.40.050Heifer, Mi tons of DM per year

0.750.331.6Total, Mi tons of DM per year

284,00070,000254,000Acres/year

6219110 Irrigation, Bi gal

Desired Characteristic of Forages for 
Dairy Cattle

High yield

Highly digestible fiber (NDFD)

Highly digestible starch (isSD) & Sugars (%)

Drought and heat resistant and low water requirement

Sorghum as a Forage Alternative to Corn

Lecture ObjectivesWhy Sorghum?

More drought tolerant

1- ~73 % of evapotranspiration of corn.

2- Sorghum roots grow deeper faster than corn.

3- Sorghum uses water in deeper soil. 

30% less water requirement than corn

Corn

Sorghum

Root development of Corn (b) and sorghum 
(g) at 2 leaves of development stage

Howel et al., 2008; Singh et al., 2010; Schittenhelm and Schroetter, 2014; Bhatterai 2019.
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2015 2016 2017 2018 2019 2020 2021 2022 2023 2024

Sorghum Silage

Lecture ObjectivesVariable cost of production, $/acre
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Corn Silage

Fertilizer = 40% less
Herbicide = 64% less

Seeds = 90% less

Total = ~ 62% 
cheaper than corn

AgriLife Extension

SorghumCorn

7.528.68CP, % DM

33.725.7ADF, % DM

48.139.3aNDF, % DM

4.693.42Lignin, % DM

15.825.3Starch, % DM

50.454.4NDFD48, % NDF

136.0209.0RFQ

8.287.55DM yield, ton/ac

Lecture ObjectivesDrawbacks

Bell et al. 2015-2023; Raver et al. 2022; Dias Junior et al., 2016; Rock River Laboratory Report West Region, 2022-2023.
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In Situ Starch Digestibility 7 h

Corn

Sorghum

2021 2022 Mean

Sorghum Fiber Digestibility
BMR vs. Conventional Sorghum hybrids in Florida

n = 24 trials, 
437 hybrids, 

(2008-19) 

Season
Variety type
Trait BMR n-BMR BMR n-BMR BMR n-BMR BMR n-BMR SEM
NDFD30, % NDF 52.1 45.8 49.0 42.2 49.7 46.0 48.4 44.1 1.68
%-points diff 6.3 6.8 3.7 4.3
% difference 14% 16% 8% 10%

Forage Sorghum Sorghum-sudangrass Forage Sorghum Sorghum-sudangrass
Spring Summer

NDFD30
~↑ 5%-points

Sorghum Fiber Digestibility

↑2 lbs DMI
↑3 lbs Milk

n = 4 trials, 
268 hybrids, 

(2018-21) 

NDFD48
~↑8%

Lignin
~↓19%

Variety type
Trait BMR non-BMR %-point difference

NDFD48, % NDF 55.9 (6.3) 51.3 (7.4) 4.6
Lignin 2.71 (0.94) 3.35 (0.88) -0.64

Forage Sorghum and Sorghum Sudangrass combined, Mean and (SD)

Sorghum Fiber Digestibility

Bell et al., 2018-2021

BMR Sorghum (BMRSS) Vs. Conv. Sorghum (CSS) 

*↑1.8 lb DMI, 
** ↑3.6 lb Milk

n = 9 studies
(1984-2015) 
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58 vs. 51% NDF

Adapted from: Sanchez-Duarte et al, 2019.

13 14

15 16

17 18



12/12/2024

4

BMR Sorghum (BMRSS) & Conv. Corn (CCS) 

NDF digestibility 
55 vs. 53%

↓0.35 lb Milk (NS) 

DMI

(NS)

Adapted from: Sanchez-Duarte et al, 2019.

Vs.

Starch Digestibility

Adapted from McCary, 2019.
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Sorghum berries processing

Effective Ruminal Disappearance of whole 
sorghum berries, or manually cut in 2 or 4 

pieces

Increased ERD by 
~2.7X vs. Whole 

Berries

Lecture ObjectivesChallenges
• Grain Size

• Sorghum berry = <25 % of Corn Kernel size

• Sorghum mean diameter = ~3mm & ~0.04g

• Corn smallest dimension = ~ 4mm & ~0.3g

McCary, 2019; Ferreira and Mertens 2005; Kjak et al., 2020.

Duhatschek et al 2024

Sorghum Starch Digestibility

Cut height

8 in

48 in

Kernel processing

Ensiling storage 
time

0 Days - Fresh

90 Days - ensiled

With KP
0.5 mm

Without KP

Low & noKP

Low & +KP

High & +KP

Harvest Settings

SEM
High +KPLow +KPLow noKP

90 d0 d90 d0 d90 d0 d

1.456.956.440.039.237.237.6DM, %

1.751.252.136.737.230.633.1Starch, % DM

1.371.670.156.755.88.67.7BPS, %

Lecture ObjectivesManagement Strategies

Harvest settings P < 0.01
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Lecture ObjectivesStarch Digestibility at 7h of ensiled sorghum
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Ensiling storage duration P < 0.01

HS*ESD P < 0.01
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Why BMR male-sterile sorghum hybrids?

Duhatschek et al. 2022
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Male sterile Non-Sterile

40%
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↓Reduces lodging
↑Harvest window
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Diets

Dry Matter Intake

Control 25%-SS 50%-SS
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Diets

Fat and Protein Corrected Milk

Control 25%-SS 50%-SS

Week*Diet P = 0.9
Diet P < 0.01
Week P = 0.02

Week*Diet P = 0.7
Diet P = 0.02
Week P < 0.01

7 lb 9 lb

aa

bb

a a

Duhatschek et al. (unpublished)

Results:

50%-SS25%-SSControlDaily $ per Cow

$ 21.33$ 21.13$ 19.98Milk Revenue

$8.04$ 8.20$ 7.37Feed Cost

$ 13.88$ 13.92$ 12.68IOFC

Assumed OS = Ash + Lactose

*Revenue based on component 
prices from August 2024 class III

+ $ 1.21 / cow*day

Duhatschek et al. (unpublished)

+ $ 1.24 / cow*day

• Dairy cattle inventory has been growing in the panhandle

• Forage demand is growing in consequence

• Majority of water used to produce silage for lactating dairy cows

• Increasing forage quality is key 

• Fiber and starch digestibility NDFD & isSD
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Douglas Duhatschek
dhk@tamu.edu  
607-216-7540

Questions?

THANK YOU!
31


