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Got Hayfields? 





Forage Quality 

 Feed costs make a substantial 
dent in operating costs on 
livestock farms 

 Supplement (grain) feeding will 
never substitute on an equal basis 
for quality forage 

 Growing cool season grasses 
should be our “unfair advantage” 



Feed Quality..Visual analysis.. 

 Maturity 
 Color 
 Leafiness 
 Foreign Matter 
 Odor and Condition 

http://counties.cce.cornell.edu/washington/ag/Haymanual/ 



Recent Hay and Pasture 
Resources 

 “On Pasture” http://onpasture.com/ 
 Hay School Webinars 2012 
Session 1, March1, 2012:  
http://connect.maine.edu/p7i3u0e7qta/ 
Hay School Session 2, March8, 2012: 
http://connect.maine.edu/p1y6nzl1js7/ 
Hay School Session 3, March 15, 2012: 
http://connect.maine.edu/p93j3s92sog/ 
Hay School Session 4, March 22, 2012: 
http://connect.maine.edu/p166jw2atxp/ 
Hay School Session 5, April 5, 2012: 
http://connect.maine.edu/p1un21yrfc3/ 
 



Some great resources… 
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Fluctuations in milk prices, feed costs, and government
programs are forcing dairy farmers to become more
efficient with their farm operation. Since feed accounts for
approximately one-half of the total cost of producing milk,
and high quality forage optimizes the productivity of the
animals, increasing the quality of forage available is one of
the best methods of improving overall feeding efficiency.
To effectively produce high quality forage, it is necessary
to understand what forage quality is and to keep the factors
influencing forage quality in perspective.

WHAT IS FORAGE QUALITY?
Forage quality is defined as the sum total of the plant
constituents that influence an animal’s use of the feed.
Along with its quality, the overall potential feeding value of
a forage feed is influenced by the form in which it is fed
(e.g., particle size), the palatability of the forage, and by the
quality of other feeds in the ration (associative feed effects).

Major factors that influence quality
Six major factors affecting forage quality (not yield),
ranked by their impact on forage quality, include: maturity,
crop species, harvest and storage, environment, soil
fertility, and variety. The relative importance of these
factors, and some exceptions to the ranking, are described
as follows.

1. Maturity (harvest date). Maturity is the most important
factor affecting forage quality. Forage quality is never
static; plants continually change in forage quality as they
mature (Figure 1). As plant cell wall content increases,
indigestible lignin accumulates. In fact, forage plant
maturity changes so rapidly that it is possible to measure
significant declines in forage quality every two or three days.

2. Crop species. Differences in forage quality between
grasses and legumes can be very large. The protein content
of legumes is typically much higher than that of grasses,
and legume fiber tends to digest faster than grass fiber,
allowing the ruminant to eat more of the legume.

3. Harvest and storage. Improper harvest techniques can
seriously reduce forage quality, primarily through the loss
of leaves. Storing a hay crop at an incorrect moisture
content, or improper ensiling of a forage crop, can dramati-
cally lower its quality. Estimated average economic losses
during harvest and storage are shown in Figure 2.
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Figure 1. Maturation of plant cell walls.

Figure 2. Economic value of harvest and storage losses of
alfalfa. (Adapted from D. R. Buckmaster. 1990. Forage
Losses Equal Economic Losses, So Minimize Them.
Agr. Engr. Fact Sheet, PM-107, The Pennsylvania State
University).
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4 . Environment (climate). Moisture, temperature, and the
amount of sunlight influence forage quality. Rain damage
is very destructive to forage quality. When bad weather
delays harvesting, the forage crop becomes more mature
and hence lower in quality. High temperatures may
increase lignin accumulation and decrease quality, but
drought stress may actually benefit quality by delaying
maturity.
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http://www.forages.psu.edu/topics/
forage_qa/perspective/what.html 
 

http://www.ag.auburn.edu/~schmisp/beef/pubs/fq.pdf 



What is forage quality? 
“..sum total of the plant constituents 

that influence an animal’s use of the 
feed” 

 
Forages provide the cheapest source of 

nutrients… 
  



Forage Quality 

 Number one factor in quality 
forage is Stage of Maturity 

 Cutting and harvest management 
is key to forage quality 

 Quality forage>>economical 
feeding program>> healthy 
animals 







Plant Constituents of “Forage 
Quality” 

A Plant Cell 

Cell Interior 
- Proteins 
- Soluble CHO’s 
- Vitamins 
- Minerals 
- Non-protein N 
 

Vacuole 

  Cell Wall   
- Cellulose 
- Hemicellulose 
- Lignin 

Primary 
Secondary NDF 

> 98% Digestible 

Varies in Digestibility 



Always balancing yield with 
quality 



HIGH IN PROTEIN
LOW IN FIBER
HIGH IN ENERGY

THEREFORE ...

ENHANCED INTAKE AND HIGH ANIMAL PERFORMANCE

LOW IN PROTEIN
HIGH IN FIBER
LOW IN ENERGY

DECREASED INTAKE AND LOW ANIMAL PERFORMANCE



What makes a quality forage? 

 Nutrient content 
 Digestibility 
 Intake potential 

  



Major factors influencing 
quality 

 Maturity (harvest date) 
 Crop species (grasses vs legumes) 
 Harvest and Storage 
 Environment (climate) 
 Soil fertility 
 Variety 

Minor factors 
--Weeds 

--Insect pests 

--Plant diseases 

--Anti-quality factors 



Forage Testing 





Forage Analysis 

 “Wet Chemistry” analysis 
 Van Soest fiber analysis (net energy 

system) 
 NIRS Near-infrared spectroscopy 
 Digestibility measurements 

 



Forage analysis measurements 

  Crude protein 
ACP, ADICP, Sol P, Degradable P 
  ADF, NDF (Structural components) 
  NSC or NFC (Non-structural or non-fiber) 
“cell contents” 

  Lignin 
  Fat 
  ASH 
  Net energy, TDN 
  Minerals 
  IVTD   NDFD 

For more detail descriptions, go to 
the DairyOne website 

http://www.dairyone.com/ 

















Traditional “rules” 

 Forage maturity is number one 
factor in quality. 

 Quality only declines after the 
plant is cut. 

 More rapid drying will reduce 
losses 

 Respiration losses are the most 
severe nutritional losses 


