Spartan Dairy 3: Glossary of Terms

This document contains some of the terms are important for understanding the nutrition model of the program.  It will be updated as questions arise.  Currently, this is arranged by function: 1) Animal Descriptions, and 2) Feed characteristics by program tab sheet.  
Animal Descriptions

Several dialogs can be used to describe the target animal.  These are used to calculate the requirements for an animal and predict its feed intake.  Many of these inputs are self-explanatory and can be examined in detail in Chapter 8 of the Users Manual.  A few are described here.  

Production information

Target milk yield: the target are used to calculate requirements

Actual milk yield: the actual milk values are only used for some of the calculations in Ratios and Relationships.  Actuals can be left blank.  
Body weight and condition information

Mature body weight: The non-pregnant BC3-adjusted body weight of the cow when she is mature.  Generally mature BW is reached in lactation 3.  

Current total body weight: BW if the cow was weighed on a scale.    

Current body condition score: a 1-5 scale with 1 being extremely thin and 5 being obese.

Current body weight without fetus: estimate of the current weight of the cow after subtracting the tissues of pregnancy. 

Current non-pregnant BC3 body weight: current body weight of the cow adjusted to a body condition score of 3 and after subtracting the tissues of pregnancy.

Target non-pregnant BC3 body weight: target body weight, adjusted to body condition 3 and not pregnant, for the end of the frame gain period. Used to calculate daily frame gain. 

Target body condition score: Target for the end of the condition change period. Used to calculate the daily condition gain or loss. 

Environmental Parameters
Temperature Stress: 7 temperature levels ranging from severe cold to severe heat. 
Activity Level: 4 settings ranging from no work to extreme work.
Feed characteristics

General Characteristics

MIX Column: indicates whether a row is a mix or a feed

Feedname: the descriptive name for a feed. 

Amount Dry Matter (Amount DM): the amount of each feed for the animal being fed on a dry matter basis. 

Home Tab Sheet Characteristics

The home tab sheet includes a summary of the most useful information for feeds and the total ration.  Much of the information on this tab is duplicated from other tabs.  Some of these are only found only on the home tab sheet. 

Amount as Fed (As Fed): the amount of each feed for the animal being fed on a wet or as-fed basis. 

Percent Dry Matter (DM): DM is the percent dry matter of a feed.  

Group as Fed: the amount of feed for the entire group, on an as fed basis. 

Percent of Diet (%Diet): the amount of a feed as a percentage of total dry matter supply.  

Fiber Characteristics 

Neutral Detergent Fiber (NDF): the best measure of fiber for a dairy cow. 

Effective NDF (efNDF): a measure of relative fiber particle size. 

Lignin: compound found in the cell wall that is essentially indigestible and limits digestion of fiber.

Forage NDF (ForNDF): the source of long fibrous particles in diets and therefore the greatest contributor to effective NDF. 

NDF Digestibility (NDF dig): used to determine the amount of energy provided to a cow from the fiber fraction of its diet. 

Acid Detergent Fiber (ADF): another measure of fiber

Rumen Degraded Neutral Detergent Fiber (RDNDF): the fraction of NDF that is degraded by microbes in the rumen. 

Total Digestible Neutral Detergent Fiber (tdNDF): the fraction of NDF that is digested in the total tract (rumen plus post-rumen). 

Energy Characteristics
Most energy values are calculated based on level of  intake and on the amount of digested fiber, nonfiber carbohydrate, protein and fat in the diet.   

Net Energy for Lactation (NEL; Spartan 3 system): the energy using the Spartan 3 system that actually is used for maintenance and milk synthesis in adult cattle.  Calculated from ME.

Net Energy for Maintenance (NEm; Spartan 3 system): the energy that actually is used for maintenance in a heifer.  Calculated from DE1X.  

Net Energy for Gain (NEg; Spartan 3 system): the energy that would actually be gained or retained in a heifer for every unit of feed above the amount needed for maintenance. Calculated from DE1X.  

Metabolizable Energy (ME; Spartan 3 system): the energy that is available using the Spartan 3 system after accounting for losses in feces, urine, and gas.  Calculated from DEp.

Net Energy for Lactation, NRC 1989 (NEL89): assigned NEL value based on the 1989 NRC system. 

Metabolizable Energy, NRC 1989 (ME89): assigned ME value based on the 1989 NRC system.

Net Energy for Lactation, NRC 2001 (NEL01): NEL value based on the 2001 NRC system.
Metabolizable Energy, NRC 2001 (ME01): ME value based on the 2001 NRC system.

Digestible Energy at Production (DEp; Spartan 3 system): estimated amount of energy digested from the diet at the level of intake for the target animal, using the Spartan 3 system. 

Energy Discount (Disc. Fac.; Spartan 3 system): entered value that indicates the decrease in digestibility that occurs when the energy intake of an animal increases from 1X maintenance to 2X maintenance.  This value is only used if forage NDF is less than 21% of the diet DM.  

Digestible Energy at 1X Maintenance (DE1X; Spartan 3 system): the estimated amount of energy that would be digested from the diet if it were fed to an animal at maintenance, using the Spartan 3 system.  Calculated from truly digested energy of fiber, non-fiber carbohydrate, protein, and fatty acids.

Metabolic Fecal Total Digestible Nutrients (MF-TDN, MFTDN; Spartan 3 system): the energy of this material must be subtracted when calculating DE1X

Total Digestible Nutrients at 1X Maintenance (TDN1X): relative energy value used to calculate the digestibility discount multiplier in the NRC2001 system and to predict microbial protein yield.

Protein Characteristics 

Crude Protein (CP): the nitrogen concentration of feeds (or diets) multiplied by 6.25 

Rumen Undegraded Protein (RUP; Spartan 3 system): the fraction of CP that is not degraded before it passes from the rumen to the intestines. RUP is calculated from the A, B, and C fractions of each feed.

Rumen Degraded Protein (RDP; Spartan 3 system): Rumen degraded protein (RDP) is the fraction of CP that is non-protein nitrogen (NPN) or that is true protein degraded before it passes from the rumen to the small intestine. RDP is calculated from the A, B, and C fractions of each feed.
Metabolizable Protein (MP; Spartan 3 system): the total amino acids absorbed from the true protein that is digested post-ruminally, using the Spartan 3 system.  MP is calculated as the sum of digested true protein from RUP, microbial protein, and endogenous protein.  Microbial protein supply is the lesser of the potential microbial yield from fermented energy and the potential from ruminally-available N.  
Rumen Undegraded Protein Digestibility (RUPdig; Spartan 3 system): the intestinal digestibility of the RUP fraction.
A Protein Fraction (A prot): the CP fraction that represents the percentage of CP that is instantaneously solubilized in the rumen and is assumed to be completely RDP 
B Protein Fraction (B prot): the CP fraction that resents potentially degradable true protein, with the amount degraded depending on the relative rates of degradation and passage.
C Protein Fraction (C prot): the CP fraction that represents undegradable nitrogenous compounds and is completely RUP, although it may not all be digested true protein. 
Digestion Rate of B Protein Fraction (Kd Bprot): the fractional rate of degradation of the B fraction as %/h. 
Passage Rate of B Protein Fraction (Kp Bprot): the fractional rate of passage of the B fraction 
Non-protein Nitrogen in Crude Protein Equivalents (NPNCPE): the non-protein nitrogen fraction converted to CP equivalents by multiplying by 6.25. 
Rumen Undegraded Protein, NRC 1989 (RUP 89): an assigned value for RUP based on the 1989 NRC system that can serve as a reference RUP value
Rumen Degraded Protein, NRC 2001 (RDP 01): the RDP value calculated using the NRC 2001 system
Metabolizable Protein, NRC 2001 (MP 01): calculated MP using the NRC 2001 system. 

Total Digestible True Protein (tdTruP): the digestibility of the true protein in a feed as a percent of DM.  Used to calculate its energy value.

Neutral Detergent Insoluble Crude Protein (NDICP): the fraction of CP that is insoluble in neutral detergent and must be subtracted from NDF to prevent double counting for it 

Acid Detergent Insoluble Crude Protein (ADICP): the CP fraction that is insoluble in acid detergent.  Also called "heat-damaged" or "bound" protein.

Carbohydrate Characteristics 

Non-fiber Carbohydrate (NFC): the carbohydrate fraction that is not fiber as measured by NDF.  Calculated by difference.  
Non-fiber Carbohydrate Digestibility (NFCdig): the percentage of NFC that is digested in the total tract of the animal. 

Total Digestible Non-fiber Carbohydrate (tdNFC): the amount of digestible NFC as a percentage of feed DM. 

Starch: the storage carbohydrate in grains

Rumen Degraded Starch (RDStarch): the fraction of starch that is degraded in the rumen. 

Sugar: assumed to be completely degraded in the rumen 

Ingested Fermented Acids (INFA): the fermentation acids (such as lactate) normally found in ensiled feeds

Soluble Fiber (SolFiber): the fiber fractions that are soluble in neutral detergent solution such as pectin and gums. Calculated value.  

Rumen Digestible Soluble Fiber (RDSolF): the fraction of soluble fiber that is degraded by microbes in the rumen. 

Rumen Degraded Organic Matter (RDOM): the total organic matter degraded in the rumen calculated as the sum of the fermented sugar, starch, soluble fiber, NDF and true protein.

Lipid Characteristics 

Ether Extract (EE): the crude fat concentration of a feed
Fatty Acids (FA): the true fatty acid fraction of a feed.  These are normally part of triglycerides.

Saturated fatty acids (SFA): the percentage of total FA in feeds that contain no double bonds.

Monosaturated Fatty Acids (MUFA): the percentage of total FA in feeds that contain one double bond

Polyunsaturated Fatty Acids (PUFA): the percentage of total FA in feeds that contain two or more double bonds 

Biohydrogenated Fatty Acids (BHFA): the fraction of total FA that are biohydrogenated in the rumen as a percent of total FA 

Intestinally Digested Unsaturated Fatty Acids (IDUFA): the fraction of FA that are absorbed as unsaturated FA in the intestines as a percent of total FA
Fatty Acid Digestibility (FAdig): the digestibility of FA in the total tract

Total Digested Fatty Acids (tdFA): the FA digested in the total tract as a percentage of DM of a feed. 

Macromineral Characteristics 

Calcium (Ca)

AbsCa: the absorption coefficient for Ca for a feed

Phosphorus (P) 

AbsP: the absorption coefficient for P for a feed

Magnesium (Mg) 

AbsMg: the absorption coefficient for Mg for a feed

Potassium (K): >90% is absorbed so no absorption coefficient is needed 

Sodium (Na): >90% is absorbed so no absorption coefficient is needed 
Chloride (Cl): >90% is absorbed so no absorption coefficient is needed 
Sulfur (S) 
Dietary Cation-Anion Difference (DCAD): calculation based Na, K, Cl, and S and important for systemic acid-base status and the metabolism of Ca. 

Ash: the inorganic part of a feed.  Used to calculate NFC, MFTDN, and thus energy values. 

Trace Mineral Characteristics 

Cobalt (Co) 

Copper (Cu) 

AbsCu: the absorption coefficient for Cu for a feed

Iron (Fe) 

AbsFe: the absorption coefficient for Fe for a feed

Iodine (I) 

AbsI: the absorption coefficient for I for a feed

Manganese (Mn) 

AbsMn: the absorption coefficient for Mn for a feed

Molybdenum (Mo):  Supplementation is not needed, but it antagonizes absorption of copper 

Selenium (Se) 

AbsSe: the absorption coefficient for Se for a feed

Zinc (Zn) 

AbsZn: the absorption coefficient for Zn for a feed

Vitamin Characteristics 

Vitamin A (VitA) 
Vitamin D (VitD) 

Vitamin E (VitE) 

Amino Acid Characteristics 

Lysine (Lys): % of the digested RUP that is lysine.  

Methionine (Met): % of the digested RUP that is methionine.  

Total Essential Amino Acids (TEAA): the % of the digested RUP amino acids that are essential.  
Cost Characteristics 

Cost as Sold (Cost AsSold): cost per unit of Weight AsSold 

Weight as Sold (Wt AsSold): weight on a wet or as sold basis that corresponds to the denominator for the Cost AsSold column.  

Cost of Dry Matter (Cost DM): cost per unit of dry matter, either pounds or kg, depending on which measurement system is specified.  

Purchased Feeds (Purchased?): check box for any feeds that are purchased from off the farm.  

Miscellaneous Characteristics 

Test Date: used in month/day/year formats.  

Feed Type: this column is important because some calculated feed characteristics use feed type as an input. 
Common Feed?: Check  box if a feed is used frequently.
Blank Columns 1-5:  user-defined.  

