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Quality Measurement

• First speaker focused on defining quality parameters 
in alfalfa.

• Second speaker offered an approach to put an 
economic value to quality parameters.

This discussion will focus on standardizing the quality 
assessment of alfalfa.



Forage Quality Measurement –
Defining Objectives

• Inputs for modeling diets (CNCPS, NASEM)
• Evaluation of quality for management change
• Evaluating for genetic differences in hybrids 
• Characterization for marketing – optimizing value 

transfer between buyer and seller



“Optimizing Value Transfer”

Value transfer is optimized when the buyer and 
seller don’t have to factor in significant risk 
associated with a transaction.

To minimize risk we must define, standardize, 
and validate the various aspects of the forage 
sales transaction process.



Optimizing Value Transfer

The market transaction process:

• Defining expectations of the transaction up front, in 
writing using practical terms – a contract.

• Stating how quality is to be defined
– Quality measurements to be used:  NDF, RFV, RFQ
– Information to be provided about the lot of forage
– The lab (or labs) to be used for quality assessment

• Conflict resolution – what is the stated plan if buyer and 
seller expectations don’t match.



Optimizing Value Transfer

Value transfer is optimized when parties have 
confidence in the evaluation of forage quality.

• Creating a record of the process
• Defining and verifying the sampling process
• Having confidence in the lab evaluation



Optimizing Value Transfer

Creating a record of the process:

• A definition of the lot being sampled
• Location
• Growing and harvest conditions
• The person sampling and the process used
• Shipping and lab receipt information
• Lab processing details:  date received, amount and condition of 

the sample, how it was handled, the analysis to be run, the 
personnel that handled and ran the analysis

• Lab reporting:  standardized and verified reporting of quality 
indexes, sample and analysis anomalies

• Pictures validating various aspects of the process



Optimizing Value 



Optimizing Value



Optimizing Value Transfer

Defining and verifying the sampling process:

• Sampling is the largest contributor to variation in sample 
analysis results.

• Sampling is an issue in the field and in the laboratory.
• Sampling is a science.  Sampling protocols need to be 

adapted to the specific lot of forage being sampled.
• The sampling protocol should be recorded and should 

become part of the sample record available to parties 
involved in a market transaction. If the sampling process 
is not defined and recorded it does not provide defensible 
sample!



Sampling resources:

• Excellent reference on sampling from Association of American Feed 
Control Officials (AAFCO)

• “GOODSamples outlines the scientific and systematic approach to 
ensure that analytical data generated as a result of a sampling process 
is representative of the decision unit and is defensible.:

• Free PDF:  
https://www.aafco.org/Portals/0/SiteContent/Publications/GOODSamples.pdf

• AAFCO  website is an excellent resource for anyone involved in 
forage or feed quality control issues







Standardizing Laboratory Analysis

What is the definition of quality to be used for alfalfa 
forage?

• NDF
• RFV (NDF + ADF)
• RFQ (CP, EE or FA, NDF, NDFCP, NDFD48, Ash)
• NASEM 



Standardizing Laboratory Analysis

• In general, the more complex the evaluation scheme the 
greater the opportunity for sensitivity in defining value.

• In general, the more complex the evaluation scheme, the 
more difficult it is to control lab variation.

• For alfalfa as a relatively uniform forage material, 
nutrients tend to be correlated and greater complexity is 
not necessarily better.



Standardization of Laboratory Analysis

What is the expectation of lab services:
• Inexpensive?
• Fast?
• Convenient?
• Accurate?
• Consistency of analysis provided over time?

All the above – may not be realistic!



Standardization of Laboratory Analysis

Reference laboratory procedures need to be peer 
reviewed and published on an easily accessible 
platform. 

• Understanding of what is “reasonable” variation in 
results.



Standardization of Laboratory Analysis

There needs to be an organization that takes leadership to 
provide a proficiency testing program that considers a 
range of nutrient definitions applicable to alfalfa and forage 
in general. 

Examples of proficiency programs:

• NFTA (National Forage Testing Association)
• NAPT (National Association of Proficiency Testing)
• AAFCO (Association of American Feed Control Officials)
• BIPEA in Europe 



NFTA Certification

• Based on yearly performance on 8 dry, pre-ground 
samples received by a lab.

• Generally, 6 alfalfa hay samples, 1 “mixed” or grass 
sample, 2 corn silage samples.

• Certification based on performance on “dry matter”, 
protein, ADF, NDF.

• NFTA will summarize data for lignin and some minerals, 
but not part of certification.



NFTA Certification

• Does not evaluate the sample preparation process.
• Does not evaluate two-step dry matter evaluation 

procedures.
• Does not consider nutrients beyond CP, ADF, and NDF that 

are of value to livestock producers and nutritionists.
• Does not speak to the ability of a laboratory to execute 

ongoing operations in an accurate and repeatable 
fashion.



Engaging a Defensible Process

• NFTA is not an “accrediting” program.
• The NFTA objectives are not consistent with supporting an 

accreditation program.



Standardization of Laboratory Analysis

Global opportunity through the use of standardized 
NIR equations:
• Equations held by an independent organization and 

licensed to subscribing laboratories
• The use of key lab NIR equations that can be used in the 

U.S. and by affiliate labs outside of the U.S.
• Does not speak to sample preparation issues or to the 

need for standardization and monitoring of affiliate lab 
NIR instruments.



Example of Accreditation Program



Do we engage a defensible 
forage testing process?

Characteristics of a defensible process:

• A defensible process which has defined protocols.
• All information supporting the process is recorded.
• There are controls built into the process.
• There is a chain of custody in the process.
• There is a process to recognize failures and to modify 

protocol in order to overcome protocol limitations.

“People don’t fail, procedures fail.”



Optimizing Value Transfer

Value transfer is optimized when parties have 
confidence in the evaluation of forage quality.

• Creating a record of the process
• Defining and verifying the sampling process
• Having confidence in the lab evaluation
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