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• Manipulating and controlling 
the quantity and quality of 
available nutrients, feedstuffs, 
ingredients, or additives fed to 
livestock and poultry. 



Backgrounding
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Why Should I Care? 



COW-CALF ENTERIC EMISSIONS AND DRY 
MATTER INTAKE 



DRY MATTER INTAKE (DMI)

• Essential for stocking rate 
calculations

• Intake varies
• Environment 
• Physiological stage 

• Challenging to measure 
DMI on rangelands
• Several methods 
• Estimate

• Important to determine 
nutrient supply and 
evaluating feed efficiency 



ON FARM MEASUREMENT TOOLS 
FOR GHG



DMI BY TREATMENT
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Grass Hay 1 93.3 13.9 55.4

Grass Hay 2 93.4 5.6 47.6



CH4 BY TREATMENT
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CO2 BY TREATMENT
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Pregnant Cows and 
Different Feeding 

Strategies



Winter-feeding high concentrate diets reduces enteric methane emissions pre- 

and post- calving in beef cows

OBJECTIVES

Determine the effects of winter-feeding high 
forage (2.02 Mcal/kg dietary ME) vs. high 
concentrate (2.84 Mcal/kg dietary ME) diets pre- 
and post- calving on enteric CH4 emissions, 
DMI, and performance of beef cows. 

Megan A. Wehrbein1*, Elias R. Moreno2, Hector M. Menendez III2, Warren C. Rusche1, Zachary K. Smith1  and Ana 

Clara B. Menezes1

Figure 1. Effects of winter-feeding high forage and high 
concentrate diets on enteric CH4 emissions pre- (A)  and post-
calving (B). 

Figure 2. Effects of winter-feeding high concentrate or high 
forage diets on dry matter intake (A) and body weight (B) from d 
51 pre-calving through d 84 post-calving.

ECONOMIC TOOL

Winter feeding $

Nutrient requirements 

Dry-lot period
Corn vs. hay

MATERIALS AND METHODS

Enteric CH4 emissions

$/hd/d $/ton DM $/ton AF total $/hd $/treatment

HFOR 1.54 164 140 212 4887

HCON 1.33 177 131 183 4228
1Hay prices were based on average price of grass hay on winter 2023 SD. Prices of other dietary ingredients were the average of current 
prices in SD, ND, IA and MN.

TRT: P = 0.0148
Day: P < 0.0001
TRT*Day: P = 0.0016
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Yearling Stocker Steers 



(Holechek et al., 2020)

• Rangelands globally account for 

80–85% of feed needs for livestock.

• 54% of the total agricultural land in 

the US is rangeland.

(Rangelands Atlas, 2021)



“ Does a management intervention (CPS) maintain 
or improve meat quality and cattle productivity?”

-Dr. Amanda Blair/Rancher
Meat scientist

INTRODUCTION



Grazing Treatments: Light, Medium, and Heavy Stocking Rates

Stocker Cattle 
(n=135)

Feedlot Cattle 
(n=96)

Slaughtered Cattle 
(n=96)



Assessing the carry-over effects of precision livestock technology on steer performance and carcass 
characteristics

MORENO, E. R.V., MENENDEZ III, H.M., BRENNAN, J.R., HUSMANN, A.L., DOTTS, H. OLSON, K., BLAIR, A. EHLERT, K., 

WANG, T. LEFFLER, A.J., WAFULA, W., PARSONS, I.L., GUARNIDO-LOPEZ, P., TEDESCHI, L.O., AND  SMITH, Z.K.



Diet

Item 1 to 7d 8 to 14d 15 to 21d 22 to 130d

Dried Roll Corn, % 32 42 52 62

Dried Distiller grains plus solubles, % 26 20 20 15

Liquid Supplement, 2, % 6 6 6 6

Hay, % 28 18 8 3

Corn silage, % 14 14 14 14
1 All values on a DM basis.
2 Provides monesin sodium at 30 mg/907 kg DM basis; vitamins and minerals to 

meet the nutrient requirements for growing and finishing steers (NASEM, 2016).

▪ The diet provided on average 13.7% CP, 17.2% NDF, and 1.36 Mcal/kg NEg.



Results: Emissions (CH4 and CO2) production rate
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Thank You!

Contact: Hector.Menendez@sdstate.edu
Office: 605-394-2236

mailto:Hector.Menendez@sdstate.edu
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