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Dear Hay Analysis Client,

Thank you for trusting Ohio State Extension with your forage analysis. Enclosed are your hay analysis
report and an informational sheet with interpretation details. It is highly recommended that you keep
these results for future reference and nutrition planning for your livestock.

Your hay analysis report provides information about nutritive value, which describes the nutrient content
of the forage. Forage quality, by extension, reflects the forage’s ability to support animal performance.
Forage quality is influenced by the forage’s nutritive value, how much of it the animal consumes, and how
efficiently the animal uses those nutrients.

Forage quality differs from forage yield and is influenced by several factors. The primary factors include
maturity, crop species and variety, harvest and storage types, environment, and soil fertility. Maturity is
the most important factor. Young, leafy forage contains higher concentrations of digestible nutrients and
protein. As plants mature, fiber and lignin levels increase, reducing digestibility and overall forage
quality. Because maturity has such a strong influence on quality, forage should be harvested at the
recommended growth stage whenever possible. Weather-related harvest delays often result in more
mature forage and reduced quality. If you would like assistance with specific forage management
decisions, contact us.

Crop species also has a major influence on forage quality. In general, legumes are more digestible and
contain higher protein levels than grasses. Cool-season grasses are typically more digestible than warm-
season grasses. Variety selection can contribute to improved forage quality, although its influence is
usually less than that of the other factors. Harvest and storage management are critical because leaf loss,
rain damage, improper hay moisture, and poor storage conditions can significantly reduce forage quality.
Environmental conditions, including temperature, rainfall, and sunlight, affect plant growth and nutritive
value. Soil fertility generally has a greater impact on forage yield than quality, but balanced fertility is
essential for maintaining productive stands, desirable species composition, and proper mineral nutrition.

Understanding your hay quality allows you to make informed management decisions and develop a
feeding program that meets the nutritional needs of your livestock. Nutrient requirements vary by animal
species and production stage and are influenced by factors such as age, body condition, health, activity
level, growth, pregnancy, and lactation. Knowing the nutritive value of your hay can help support pricing
decisions when buying or selling hay.

When hay is safe to feed (e.g., free of toxic weeds or harmful mycotoxins from mold), there is no “good”
or “bad” hay, only hay that is more or less suitable for a particular class of livestock and production goal.
Understanding hay quality allows you to adapt your feeding program to the resources available in your
operation. If your hay does not fully meet your animals’ nutritional requirements, you may need to
supplement with other feeds or blend different forages to create a balanced diet. If your hay exceeds your
animals’ nutrient needs, you may be able to stretch your forage supply by combining it with lower-cost
feeds or other available forage resources.

Please let us know if you have any questions as you review your report. We can be reached at the phone
number above or email addresses below.

Sincerely,

Marina Miquilini Sarah Isbill

Agriculture & Natural Resources Educator Agriculture & Natural Resources Program Assistant
Miquilini.1@osu.edu Isbill.1@osu.edu
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GENERAL REPORT INFORMATION

EACH REPORT CONTAINS 2 SECTIONS.
The top section contains identification information related to the sample and the requester.

The large bottom section contains the analytical results of nutritive values for dry matter, proteins, fiber, carbohydrates,
minerals, energy, and index calculations.

KEY VALUES

When interpreting a hay analysis report, the first values to look at are typically Dry Matter (DM), Crude Protein (CP), Acid
Detergent Fiber (ADF), and Neutral Detergent Fiber (NDF). Keep in mind that DM values provide the most accurate
comparison between hays because they remove the effect of moisture. For example, 100 Ibs of hay that is 85% DM
contains 85 Ibs of plant material and 15 Ibs of water. If that hay contains 10% crude protein on a DM basis, your animals
get 8.5 Ibs of crude protein per 100 Ibs of that hay.

* Dry matter (DM): percentage of forage consisting of nutrients and plant material, excluding water
o Target for hay is typically 80% to 85%, depending on bale size and density

o Larger, denser bales must be baled drier to reduce the risk of heating and spoilage; as a general guideline, safe DM
levels are 80% to 82% for small square bales, over 82% for large round bales, and over 83% for large square bales

o Hay above 90% DM may be too dry, resulting in leaf shatter and lower palatability
o Hay below 80% DM may heat and potentially combust
o Hay below 82% DM has a greater risk of mold growth (without preservatives)

» Crude protein (CP): total protein content of a forage, including both true protein and non-protein nitrogen; indicates
the capacity of the feed to meet livestock needs for growth, development, and maintenance; since protein supplements
can be costly, high-protein forages are often preferred

o Typically ranges from 8-14% in grass hays, 14-17% in legume-grass mixtures, and 15-20+% in legume hays

» Acid detergent fiber (ADF): measure of the least-digestible plant carbohydrates (cellulose and lignin); used to estimate
forage digestibility

o Most forages average 40% ADF
o Lower ADF values indicate greater digestibility and energy availability

* Neutral detergent fiber (NDF): measure of total structural plant carbohydrates (hemicellulose, cellulose, & lignin);
partially digestible by the animal; indicator of forage bulkiness and closely related to potential dry matter intake

> Most forages range from 50 to 80%

o Lower NDF values indicate greater intake potential

o Note: Some reports include aNDF and aNDFom, removing starch and soil contamination influences; standard NDF
may overestimate fiber and underestimate forage energy; therefore, aNDFom generally provides a more accurate
estimate of true fiber and energy value, particularly in high-protein forages or forages harvested under wet or sandy
field conditions
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ENERGY AND INDEX VALUES

Animals require energy for maintenance, growth, reproduction, and production. Because energy available to an animal
cannot be measured directly, hay test reports provide several estimates of forage energy. The most useful energy value
depends on the class of livestock and how their nutrient requirements are expressed. For example, lactating dairy cows'
feed is typically evaluated using Net Energy for Lactation (NEL), while beef cattle diets are most often balanced using Total
Digestible Nutrients (TDN). The energy values most commonly reported on hay test reports are:

 Total digestible nutrients (TDN): estimate of the total digestible components of crude fiber, protein, fat, and
carbohydrates in the forage

o Low quality hay ranges from 40-50%, high quality grass from 50-60%, and legume from 60-70%
o As the TDN value increases, the percentage of the forage that will be utilized by the animal increases

* Relative feed value (RFV): index used to compare forage quality based on digestibility (ADF) and potential intake (NDF).
RFV is not a percentage but a relative ranking system; a value of 100 represents mature, full-bloom alfalfa; higher values
indicate higher-quality forage; 135 is the maximum possible value

 Relative feed quality (RFQ): similar to RFV, but also accounts for fiber digestibility; often considered a more accurate
measure of forage quality than RFV for grass forages

* Net energy of maintenance (NEM) and lactation (NEL): estimate of the energy available to support maintenance or
lactation, respectively

* Net energy for gain (NEG): estimate of the energy available for growth and weight gain after maintenance requirements
have been met

 Digestible energy (DE): estimate of the energy in a forage that is digested and available for use by the animal

* Non-structural carbohydrates (NSC): measure of the simple sugars and starch present in forage

OTHER VALUES

Hay test reports may include additional measurements that provide a more detailed evaluation of forage quality. Although
these values are not commonly used for routine forage assessment, they can be important when developing closely
managed feeding programs or balancing rations for specific classes of livestock.

 Lignin: completely indigestible portion of the plant cell wall; as lignin levels increase, forage digestibility decreases
 Starch: readily available source of energy; most forage crops are naturally low in starch
« Fat or Crude fat: concentrated source of energy; most forage crops are naturally low in fat

» Ash: measure of the total mineral content - it has no energy.; typical values range from 7-9% for grasses and 10-12% for
legumes; values above these ranges, especially greater than 15%, may suggest excessive soil contamination

* Minerals (calcium, phosphorus, magnesium, potassium, sulfur): measures the concentration of minerals in the forage;
values can be important when balancing rations, especially for livestock with specific nutritional requirements

« Ethanol-soluble carbohydrates (ESC): measures simple sugars
* Water-soluble carbohydrates (WSC): measures simple sugars and fructans

» Metabolizable energy (ME): energy in forage not lost in excrement or gases; typically 82% of DE

ADDITIONAL NOTES

Hay testing provides valuable information, but forage quality should always be evaluated in the context of the animals
being fed. Different classes of livestock have different nutrient requirements, and the best hay is the one that can
matches those needs. For further assistance interpreting results, contact us.
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