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The capacity of a forage to supply  

animal nutrient requirements.  
 

 This includes:  

•  acceptability (palatability),  

•  chemical composition, and  

•  nutrient digestibility.  
 

 

Will the animal consume it and be able to digest it?  

 

Once digested, will the forage provide the needed 

nutrients for growth and good health?  
 



1. Species  
 Legumes vs. grasses / mixtures 

• Legumes are higher in protein and have 

faster rates of fiber digestion. 

 Cool-season vs. warm season 

• Cool season grasses are more digestible  

due to anatomy differences. 

2. Cultivars 
 Breeding can improve quality and maturity 

differences can be large. 

3. Temperature 
 Plants grown at high temperatures produce 

lower quality forage due to lignification. 

4. Maturity stage 
 Maturity stage at harvest is the most 

important factor determining forage quality 

of any species 

 



Maturity stage 
Forage quality declines rapidly with advancing maturity. 



Maturity stage: 
Forage quality declines rapidly with advancing maturity. 



5. Leaf-to-stem ratio 

 Leaves are higher in quality than stems. 

 

6. Fertilization 

 Most important for grasses; N fertilization increases 

yield and crude protein (%N*6.25). 

 

7. Harvesting and storage techniques 

 Field losses include rain damage, leaf loss, and plant 

respiration. 

  Storage losses to uncovered bales can be 40%. 



How are forages tested? 
 Sensory evaluation 
 Chemical analysis 
 Feeding trials. 



What are the factors? 
 Species 
 Maturity stage 
 Leafiness 
 Color 
 Odor & condition 
 Foreign material 



 Legume  
 Alfalfa 
 Clover* 

 Grass 
 Timothy 
 Orchard 
 Brome 

 Mixed 
 Alfalfa X Grass 
 



 Ask that one or several bales are opened so you 
can see the hay inside the bales. 
 Do not worry about slight discoloration on the 
outside, especially in stacked hay. 
 



 Choose hay 
  fine-stemmed 
  leafy  
 soft to the touch. 

 



 Avoid hay that smells 
 Moldy 
 Musty 
 Dusty 
 fermented. 

 



 Check the leaves, stems and flowers or seed pods 
to determine the level of maturity. 
 
 Harvested when the plants are  

 in early bloom for legume hay  
  before seed heads have formed in grasses.  



 Avoid hay that contains significant amounts of  
 Weeds 
 Dirt 
 Trash 
 debris. 

 



 Examine hay for signs of 
  insect infestation.  
 check for blister beetles in alfalfa., usually drought years 
 Ask the grower about any problems in the region. 

 Disease 
 Black patch on red clover 



 Reject bales that  
 seem excessively heavy for their size 
 feel warm to the touch 
 could contain excess moisture  
 could cause mold, or worse, spontaneous combustion. 

 



The “truest” method: 
 Based on animal performance measures 
 Used to calibrate other methods 
 Expensive, lengthy 



 Base horse’s diets on forage – not grain! 
 Only useful if buying large loads 
 Good information for high performance or growing horses 



  



Two techniques: 
 Traditional laboratory 
 NIRS (near infrared reflectance spectroscopy) 



Also called “wet chemistry” 
 Uses acids, detergents, solvents, extractions, drying 
ovens, and balances ….. 
 Standard procedures defined by professional association 
(AOAC; now the Association of Analytical Communities: 
http://www.aoac.org/) 



 Techniques developed by years of applied research by USDA 
ARS scientists. 
 Improved and has become popular in last decade. 
 Fast and precise, but must be adequately calibrated to be 
accurate. 
 NIRS works like this: A special lamp emits energy into a 
grating that separates it into a rainbow of wavelengths between 
1100 and 2500 nanometers. The energy is focused onto a sample 
of material, and detectors read the patterns of reflectance.  
  

 



Sample must be: 
 Representative of what’s 
being predicted 



 Timely sampling. 
 It is important to sample the hay                                            

either as close to feeding, or as close to point of sale as 
possible. 

 Square bales  
 Sample butt ends of the hay bale 
 between the strings or wires, and not near the edge. 

 With round bales 
 Sample the rounded portion towards the middle of the bale 

on an angle directly towards the center of the bale 
Use a core sampler 

•Internal diameter 3/8 – 5/8” 
•samples should not be split 



Take “enough” samples 
At least 20 per “lot” 

Use a sampling plan 
Obtain random sample 

Send to lab immediately 
Don’t subsample 
Unground samples should not be split 









https://pubsplus.uiuc.edu/A3772.html
https://pubsplus.uiuc.edu/A3772.html




 Ultimate measure of forage quality is animal performance. 
 Most important factors are: forage species, stage of 
maturity at harvest, harvesting and storage techniques. 
 Forage quality varies greatly and nutritional needs vary 
among and within animal classes. 
 Leaves are higher in quality than stems. 
 Legumes are usually higher in quality than grasses. 
 Cool season forages are usually higher in quality than warm 
season forages. 
 Delayed harvest due to concern about rain probably results 
in more forage quality loss than does rain damage.  



 Sensory evaluation provides important information but 
lab testing is required to formulate rations. 
 Lab analysis uses only a few grams of material, so 
sampling technique is extremely important. 
 Lab values are valuable but not absolute. 
 Digestible energy is usually the limiting factor from 
forage for livestock performance. 
 Lower quality forages, more mature and fibrous, take 
longer to digest and result in lower intake. 
 Major losses in forage quality occur due to poor storage 
and feeding techniques. 


