
Beef Ration and Nutrition 
Decision Software

Applied Beef Nutrition 

Ration Formulation Short Course



Provide your local values





Pasture Analysis 

Hoglund, 1964



• A 5% loss in carbon through respiration 

and degradation is likely between cutting 

and lab analysis.  This would primarily be 

from the NFC fraction (1 Mcal/lb DM).

• A quick Guide for entering energy in the 

program would be:

– Multiply Lab NE values x 1.05



NDF = neutral detergent fiber

ADF = acid detergent fiber 

peNDF = physically effective 

neutral detergent fiber

– grazed forage is 100 % 

physically effective



Inputs: Available Crude Protein (CP),

Rumen Degradable Protein (RDP) and 

Soluble Protein

RDP is fairly high in fresh forage 

(75 to 90 % of CP would be RDP)

Soluble Protein is actually quite low on 

grazed forage (about 20% of CP)

but increases greatly with ensiled or slowly 

dried forage (lab sample)

Metabolizable Protein (MP) is calculated from 

these in the context of TDN level and NDF / 

eNDF level.



Values given at 100% Dry Matter Mineral Relative Relative Cost Relative 

Mineral % Availability % $/lb Cost

Calcium  - (Ca)

Limestone Ca(CO3) 36.00 85.00 30.6 $4.55 $14.87

Limestone / Magnesium Ca(CO3)- Mg 33.00 60.00 19.8 $2.00 $10.10

Calcium Chloride (dihydrate) CaCl2(H2O) 31.00 125.00 38.8 $5.00 $12.90

Dicalcium Phosphate (21%) Ca2(PO4) 21.00 110.00 23.1 $3.00 $12.99

Dicalcium Phosphate (18%) Ca2(PO4) 18.00 110.00 19.8 $3.00 $15.15

Monocalcium Phosphate Ca(PO4) 17.00 130.00 22.1 $5.00 $22.62

Calcium Sulfate Ca(SO4) 21.20 90.00 19.1 $5.00 $26.21

Oyster Shells (ground) 33.30 85.00 28.3 $4.00 $14.13

alfalfa 1.00 100.00 1.0

milk 1.30 120.00 1.6

0.0

Provide minerals into program on a relative percent 

available basis if known.

Vitamins should be plentiful on grazed, green forage







Dry Matter Digestibility

• 100 – uNDFom – ash   (an estimate if not 

given to you directly)



Steps Involved In Cow Ration 

Formulation

• Dry Matter Intake

– Determine Maximum and feed at or below this 

value.

– Use the Consumption Ratio to monitor this.  

• A ratio between 75 and 95% would be a “limit” 

feeding situation.

• A full feed intake ratio is generally at 95 to 105%



Actual Dry Matter Intake

Estimated Dry Matter 

Intake (textbook)

Intake Ratio 

(actual / estimated )



Feed Intake Guidelines

• Balance ration based on current feed dry 
matter intake if known 

– this includes accurate estimates of feed dry 
matter & feed waste

• If intake is not known – use the textbook 
estimate of DMI as guide

– pay attention to consumption ratio since this 
ratio can be used as a guide for balancing 
next year’s rations



Steps Involved In Cow Ration 

Formulation

• Energy

– Match target energy requirement determined 

by the program. 

( meet 100% +/- 1% of requirement)



Energy Requirement 

– Goal is to meet 100% of 

energy requirement

-If less than 100% - poor 

performance

-If greater than 100% -

excessive weight gain

-Pregnancy, body condition 

requirements, growth, ration 

excesses, weather, health are 

factored into this value already



Steps Involved In Ration 

Formulation

• Metabolizable Protein

– Meet minimum metabolizable protein 

requirement.

(100% + of requirement)



(metabolizable protein)
Metabolizable Protein Requirement

-Goal is to reach a minimum value 

of 100% ( 100 to 170 is tolerable 

range) , if less than 100% - poor 

performance, if greater - probably 

not a big deal in many situations

-Incorporates rumen degradable 

and rumen bypass protein 

requirements

-Nitrogen recycling is also included 

in this value to account for low 

rumen degradable protein (RDP)

*RDP ratio can be used to choose 

best source of protein to meet MP 

requirements



Steps Involved In Ration 

Formulation

• Dietary Fiber 

– Meet minimum eNDF concentration in ration.  

(100% + of requirement )



Fiber – peNDF – Effective 

Neutral Detergent Fiber

-Goal is to provide a minimum 

level of eNDF 

-peNDF = percent of NDF that 

stimulates “chewing”

-Cows & Mature Bulls 25/30 

minimum

-Weaned calves – 20

-Bull test rations – 12 to 18

-Feedyard rations- down to 9

-Holstein (grain fed calves 

then put in feedlot) – 12 to 18



Steps Involved In Ration 

Formulation

• Minerals & Vitamins

– Determine necessary minerals and vitamins 

to supplement. (many may be present in 

sufficient quantities from base ration)

– Consider the tolerable ‘window’.  (minimum 

and maximum levels)



Percent of requirement satisfied by 

the ration

Concentration

Quantity



Example Ration Problems


