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Report Number: 5886 Lab Number: 14669 Sample Description: 1-807
Material: Legume or Mixed Hay

Item Abbreviation Unit Result Method 1

Dry Matter DM % as fed 69.79 WC
Moisture % as fed 30.21 C

Protein Fractions
Crude Protein CP % DM 10.83 NIR
Soluble Crude Protein SCP % CP NA
Rumen-Undegraded Protein RUP % CP 41.94 NIR
Rumen-Degraded Protein RDP % CP 58.06 C
Acid Detergent Fiber Crude Protein ADF-CP % DM 1.34 NIR
Neutral Detergent Fiber Crude Protein NDF-CP % DM 4.18 C
Heat Damaged Protein-Estimated % DM 1.34 C
Adjusted Crude Protein % DM 9.49 C

Fiber Fractions
Acid Detergent Fiber ADF % DM 45.98 NIR
Neutral Detergent Fiber aNDF % DM 65.55 NIR
Lignin, Acid Detergent ADL % DM 9.20 NIR
Lignin, Acid Detergent ADL % aNDF 14.04 C
Neutral Detergent Fiber Digestibility, 48 h NDFD % aNDF 39.38 NIR

Carbohydrates and Fats
Non Fiber Carbohydrate NFC % DM 21.65 C
Fat % DM 0.04 NIR

 Energy Calculations: 2001 NRC
Total Digestible Nutrients, 1X TDN % DM 46.36 C
Net Energy, Lactation, 3X Nel Mcals/lb 0.46 C
Net Energy, Maintenance NEm Mcals/lb 0.35 C
Net Energy, Gain NEg Mcals/lb 0.11 C
Metabolizable Energy ME Mcals/lb 0.73 C
Relative Forage Quality RFQ 63.13 C
Milk/Ton lbs 1,552 C

Macro Minerals Micro Minerals
Phosphorus P 0.23 % DM NIR Iron Fe ppm NR
Calcium Ca 1.13 % DM NIR Manganese Mn ppm NR
Potassium K 1.71 % DM NIR Zinc Zn ppm NR
Magnesium Mg 0.23 % DM NIR Copper Cu ppm NR
Sodium Na % DM NR
Chloride Cl % DM NR Ash 6.11 % DM NIR
Sulfur S % DM NR

1 WC = wet chemistry
NIR = near infrared spectroscopy

NR = not requested
NA = not available

C = calculated
T = tabular value

Methods used for these analyses can be found at http://uwlab.soils.wisc.edu/procedures.htm

CLIENT COPY

Most important results in hay analysis report for beef 
cattle:

1.	 Dry Matter (DM):  Amount of moisture in the feed.  
This is important because nutrient requirements  
are based on DM. 

2.	 Crude Protein (CP):  For beef cows, the CP value is 
usually adequate to determine if the feed will meet 
requirements.  If forage or feed has heat damage, 
the adjusted CP value substracts the amount of heat 
damaged protein from gross CP, thus providing a 
better estimate available to the animal.

3.	Energy (TDN or NEm):
•	 TDN (total digestible nutrients): This is the sum 

of digetible fiber, protein, lipid, and carbohydrate 
components of the feed.  This may overestimate 
the amount of energy available to the animal.

•	 NEm (Net energy of maintanence): This is the 
amount of calories per pound of feed that will go 
toward to maintence of the animal.  This is a more 
accurate estimate of what energy is available to the 
animal. 

Forage Analysis- What analysis do I need?
Feed analysis labs will usually offer two types of analysis:
•	 Near Infrared Reflectance Spectroscopy (NIR) is a rapid, reliable, low-cost, computerized method to analyze feeds 

for their nutrient content.
•	 Wet chemistry analysis is more expensive and takes longer, but is also more accurate.  For beef cow nutrition, 

this is not necessary for forages.  Grains and co-products are recommended to use this analysis because NIR is not 
accurate enough to predict nutrient composition of these types feeds.

How do I sample my hay?
Tips to sample hay:
1.	 Use a hay probe to obtain samples from bales.  Most UW Extension offices have 

a hay probe, which can be borrowed to obtain a sample.
2.	 Get a sample from the center of the bale (not the outside).
3.	 Sample 10-12 bales, which allow for a representative hay sample from a ‘lot’.
4.	 Mix the cores into a plastic bag, label bag, and send bag to the lab. 
5.	 Sample different lots of forage (different species, harvest date, field, weathering)

Forage Analysis- What in the analysis do to I need use?

Hay Analysis Guide for Beef Cattle
Amy Radunz, UW Extension Beef Cattle Extension Specialist
Gene Schriefer, Iowa County Extension Ag Agent

Winter feed costs typcially represent the largest portion of cow/calf expenses.  A hay analysis is important to determine 
if hay will meet a cow herd’s nutrient requirements during winter.  This factsheet will cover interpreting a hay analysis 
and to calculate winter feed needs.  

Determining Winter Feed Needs
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Figure 1:  Example hay analysis



Step 1.  To determine expected DM intake (DMI) if hay is 
provided free choice use Table 1.  Using the hay analysis on 
pg 1 ( TDN = 46% and CP = 10%), this hay sample would 
fall into medium quality hay due to TDN content.  If cow 
herd average body weight is 1200 lbs, then expected 
maxiumum DMI of hay would be 24 lb/day (1200 lb cow x 
0.02, % of body weight). 

How do I calculate if hay will meets cow’s needs for winter?

Step 3.  To determine if hay will meet energy requirements 
of cows use Table 2.  Based on Step 1, the daily intake of 
TDN will be 11.04 lbs per day (24 lbs DMI x 0.46 hay % TDN) 
or 8.4 Mcal/d of NEm (24 DMI x 0.35 hay Mcal NEm).  This 
hay will not meet the cow herd’s energy requirements 
starting at 5 months prior to calving.  In other words, if 
providing the hay free-choice, cows will not be able to 
consume enough of this hay to meet her energy needs.

If requirements are NOT met in Steps 2 or 3, this will result 
in cows losing body condition score (BCS). Here are some 
options to maintain BCS:
1.	 Feed a supplement (grain or co-product) to meet 

protein and/or energy needs.   To compare feeds on a 
cost per pound of CP or Mcal, here is spreadsheet to 
compare: http://beef.msu.edu/Resources/Nutrition/
tabid/592/Default.aspx

2.	 Feed the forage until this does not meet needs of the 
cow and then feed a higher quailty forage. 

3.	 Feed a combination of low and high quality forage to  
meet needs of the cow.

If requirements are in EXCESS in Steps 2 or 3, this will result 
in overfeeding and cows gaining BCS.  If cows are too fat,  
this can cause problems in calving and breeding.  To reduce 
feed costs: 
1.	 Limit intake to only meet requirements of cow.  

Table 1.  Estimating hay intake of beef cows.
Intake, % of body 

weight
Forage 
Quality Protein, % TDN, % Dry Cow Lactating

Excellent 14 62 2.7 3.0
Good 13 58 2.5 2.7
Medium 8 51 2.0 2.5
Poor 4 38 1.5 2.0

Source:  Patterson, J.  Interpreting a forage analysis summary.

Step 2.  To determine if hay will meet CP requirements of 
cow herd use Table 2.  The cow herd’s needs for 1 month 
prior to calving (when dry cow requirements are the 
greatest) are  2.19 lbs of CP intake per day.  Based on step 
1, the cow will consume 2.4 lbs of CP per day (24 lbs DMI x 
0.10 % CP of hay).  Therefore, this hay will slightly exceed 
required CP intake during late gestation for the cow herd.

Table 2.  Nutrient requirements for dry beef cows 1000, 1200, 1400 lbs.
Months to calving

5 4 3 2 1
-------------------------------------------- 1000 lb cow-------------------------------------------- 

DM intake, lbs/d 19.8 20.3 20.9 21.0 21.4
TDN, lbs/d 9.5 9.9 10.4 11.2 12.2
NEm, Mcal/d 8.12 8.52 9.20 10.29 11.61
CP, lbs/d 1.33 1.40 1.48 1.64 1.88

-------------------------------------------- 1200 lb cow-------------------------------------------- 
DM intake, lbs/d 22.7 23.3 23.9 24.1 24.6
TDN, lbs/d 10.9 11.4 12.0 12.8 14.0
NEm, Mcal/d 9.30 9.79 10.52 11.81 13.53
CP, lbs/d 1.54 1.61 1.72 1.90 2.19

-------------------------------------------- 1400 lb cow-------------------------------------------- 
DM intake, lbs/d 25.5 26.2 26.8 27.0 27.6
TDN, lbs/d 12.3 12.8 14.2 14.4 15.8
NEm, Mcal/d 10.46 11.00 11.79 13.23 15.18
CP, lbs/d 1.73 1.81 1.93 2.13 2.46

Adapted from Beef NRC (1996)
Intake and nutrient concentrations are expressed on a dry matter basis.
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How do I calculate amount of feed needed to increase BCS or cold weather?
Increase Body Condition Score During Winter

If cows at weaning have an average BCS of 4 and need to 
reach a BCS 5 at calving, in 120 days cows will be required 
to gain 1.5 lbs per day.  To calculate amount of additional 
feed to gain BCS, net energy of gain (NEg = amount of 
calories of feed alloted to gain above NEm) of  the feed 
is needed.  For the previous example, 3.20 Mcal NEg per 
day in addition to requirements for NEm in Table 1.  In the 

Cold Weather Adjustments

For every 2°F the temperature drops, an increase of 1.1 lbs 
of  TDN is needed to meet the cow’s daily requirements 
below a cow’s critical temperature (Table 4). For example, 
if temperatures fall below 10°F for high temperature for 1 
week, cows will require supplementation of 4.5 lbs of TDN 

(8/2 * 1.1) per day.  With poor to medium quality forage, 
cows may not be able to consume enough of the forage to 
meet her energy needs at this time, therefore see previous 
suggestions to meet energy needs.  

Table 4. Estimated Lower Critical Temperature for Beef 
Cattle

Coat Description Critical Temperature
Wet or summer coat 59°F

Dry fall coat 45°F
Dry winter coat 32°F

Dry heavy winter coat 18°F
Source:  Beef Cow Nutrition Guide, KSU

2.	 Feed a lower quality forage with a high quality forage 
3.	 Save high quality forage for replacement heifers;  

backgrounding calves; later in gestation/early 
lactation; or cold weather and then feed lower quality 
forage otherwise.

Step 4:   To calculate how much supplement is needed if 
hay does not meet cow’s enery or protein needs.  Using 
the previous example, at 5 months prior to calving 1.0 
Mcal NEm per day will be required and at 1 month prior to 
calving 5 Mcal NEm per day will be needed.   Using dried 
distllers grains (DDGS; 0.96 NEm Mcal/lb) as a potential 

Table 3.  Amount of energy needed to increase BCS in late gestation. 
BCS at Weaning BCS Needed at 

Calving
Cow Body 

Weight Gain
Total Gain* (Cow Body 

Wt + Fetus/Placental Wt)
Days to 
Calving

ADG 
(lbs/d)

NEg  
(Mcal/d)

3 5 160 160 120 2.2 4.33

4 5 80 80 120 1.5 3.20

5 5 0 0 120 0.8 0.0

3 5 160 260 200 1.3 2.56

3 5 160 260 120 2.6 5.12
*Pounds to change BCS in moderate frame cows
Table adapted from Corah et al., 1991.  Kansas Cooperative Extension Service C-817

previous example, the hay analysis from pg 1 would not be 
able to meet these needs.  If supplementing DDGS (NEg 
= 0.66 Mcal/lb), 4.8 lbs of DM per day will be needed to 
supplement to change BCS (3.20 Mcal NEg needed/0.66 
Mcal NEg of DDGS).   Or a higher quality forage may be 
used to meet these needs and substituted for this medium 
quality forage.

supplement to hay, cows  will need to be supplemented 
at 5 months with 1 lb DM of DDGS per day (1 Mcal/d x 0.96 
DDGS Mcal/lb), whereas at 1 month with 5 lbs DM of DDGS 
per day (5 Mcal/d x 0.96 DDGS Mcal/lb).  In this example, 
protein does not need to be supplemented.

Note:  If calving during the winter months and a portion of 
the winter feed needs are for lactating cows, then nutrient 
requirements of lactating cow are greater than late-
gestation and should be adjusted for milk production.  To 
find post-calving nutrient requirements here: http://www.
nap.edu/catalog.php?record_id=9791 
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To estimate hay needs:

Step 1:  Convert dry matter intake needed per day to 
as-fed intake.  If the intake is 24 lbs/day and dry matter of 
forage is 70%, then the as-fed intake will be 34 lbs/d (24 
lbs DMI/0.70 % DM).  

Step 2:  Estimate how much will be needed for the winter 
based on number of cows and days feeding forage.  If a 
20 head cow herd is expected to winter feed for 150 days, 
this would amount to 51 tons of hay needed (34 lbs as-
fed intake x 20 cows x 150 days/2000 lbs/ton).

Step 3:  Estimate hay losses from storage and feeding.  
This can vary from 4-50% depending on method.   If we 
assume 20% is lost due to storage and feeding then total 
amount of hay needed would be 62 tons (51 tons hay 
needed * 1.20).  

How do I estimate hay needs for the winter?
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Table 5.  Effect of Storage Method on Storage Loss

Storage Method
Range of Dry 

Matter Loss (%)
Under Roof 2-10
Plastic wrap, on ground 4-7
Bale sleeve, on ground 4-8
Covered, rock pad or elevated 2-17
Uncovered, rock pad or elevated 3-46
Uncovered, on ground, net wrap 6-25
Covered, on ground 4-46
Uncovered on ground 5-61
Source:  Big Bale Storage Losses, UW Extension Team Forage

Note:  In addition to storage losses. Feeding method and 
type of hay feeder can also result in additional feed losses 
from 5-50%.


