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• Monitoring  livestock nutrition to meet management 
objectives (e.g. gain and reproduction) poses a 
challenge:
1. For free-ranging livestock, it can be hard to determine the 

forage quality

2. If the quality were known, knowing how much to 
supplement to meet goals would optimize feeding and 
animal performance

3. Texas A&M University, in collaboration with NRCS and other 
universities and organizations,  has developed tools and 
techniques for improving livestock nutrition management
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1.Fecal Near Infrared Reflectance Spectroscopy 
(FNIRS) to assess diet quality of free ranging 
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2.Nutritional Balance Analyzer Simulation Model 
(NUTBAL) to assess animal performance based 
on diet quality and provide recommendations 
for supplemental feeding to meet performance 
goals

1.Fecal Near Infrared Reflectance Spectroscopy 
(FNIRS) to assess diet quality of free ranging 
herbivores

2.Nutritional Balance Analyzer Simulation Model 
(NUTBAL) to assess animal performance based 
on diet quality and provide recommendations 
for supplemental feeding to meet performance 
goals



The Fecal NIRS/ NUTBAL Pro 
System
The Fecal NIRS/ NUTBAL Pro 
System

• Combining the Nutritional Profiling 
capabilities of Forage Quality Analysis 
with a simulation model to evaluate 
nutritional well being of livestock

• Evaluate how current nutrition will 
influence body condition and 
performance in the next 30 days

• Can be used to design optimal 
supplemental feed strategies
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Forage Quality 
Analysis Using 

Fecal Near Infrared 
Spectroscopy 

(NIRS)



Near Infrared Reflectance 
Spectroscopy (NIRS)

What is Near Infrared Reflectance 
Spectroscopy?

A technology that examines the 
interactions between matter (or 
substances) and electromagnetic
radiation in the near- infrared wavelengths



The Electromagnetic Spectrum

NIR
~ 1100- 2500 nm

Visible
~ 400 - 700 nm

NIR wavelengths are longer and not visible to the human eye.



Human Color VisionHuman Color Vision

Light waves reflect or become absorbed. 
The color wave that is reflected is what we see. 



Reflectance

• When a light source is used to illuminate a material, such as plant, 
grains, manure, etc, light is reflected from the material in both the visible 
and infrared regions of the electromagnetic spectrum.  

• The reflected light can be measured using special instruments 



Radiating the SampleRadiating the Sample

• When the light radiates the sample, the molecules contained within it twist, 
bend, and vibrate at different wavelengths.  Some of the light is absorbed, 
similar to how the rose absorbed light, and some is reflected.  

• The light that is reflected is “caught” by the detectors.  Through mathematical 
equations, the amount of light that was absorbed can be calculated.
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• NUTBAL is a simulation model and decision support system that 
translates diet quality predictions from the NIRS system to assess 
the current nutritional status of the animal and estimated 
gain/loss over the next 30 days

• Information on herd profiles, environmental conditions and 
feed/metabolic modifiers inputs provided by the producer are 
used to parameterize the model

• Producer inputs are very important to allow us to provide a 
more accurate assessment of your local conditions and animal 
performance
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• Nutrition today will 
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condition in the 
future
• Animal Health
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Capacity
• Ultimately, 

producer 
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NUTBAL ParameterizationNUTBAL Parameterization

• To effectively use the fecal 
profiling information in 
conjunction with NUTBAL, 
the user must: 
• characterize the breed, class, 

age, physiological stage and 
body/coat condition of the 
animal. 

• Pasture conditions - slope, 
water distance, estimate of 
available forage standing 
crop

• Climate conditions -
maximum air temperature 
and wind speed
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• Additional Parameters
• Feedstuffs and supplemental 

feeds used 
• Implants applied and feed 

additives
• Diet Quality - Results of the Fecal 

NIRS Analysis

• The producer should include 
a performance goal (+,0,-) for 
the animals in question that 
will be used for the nutritional 
requirements calculations. 
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1. NUTBAL Online
• Set up NUTBAL Online account by going to 

http://cnrit.tamu.edu/ganlab/ (tends to work better with Chrome 
or Firefox)
• Under main menu click NUTBAL Online
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http://cnrit.tamu.edu/nutbal_online

Click 
New Account





Choose Client 
or Technical 

Advisor



Are you  
enrolled in 

CSP?
If not, you 
may click 
None or 
Other.



Enter first and 
last name for 

person 
responsible to 
the samples



Valid Email



Username (automatically 
entered)



Password (6-15 
characters)



Click Create 
Account



Type your 
Username and 
Password in the 
boxes provided.

Click
login



Contact 
Information



Click
Contact Details





Save





Property DetailsProperty Details

• If you have multiple ranches, you will be able to specify each one.
• System can accommodate large operations that may have ranches in other 

states.

• This comes in handy when we send you kits and reports. For example, if you 
have cattle being tested in Oklahoma, it would be easier to send kits there 
rather than sending them to your home or office in Kansas.

• If you have a single ranch or have your cattle out on pasture without a 
mailing address, you will be able to select “Same as the Customer 
Contact Info.”

• If no ranches are specified, you will not be able to put in any other 
information about your pastures or sample description.
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Click
Property Details



New Property



Ranch Name



Copy or Enter 
Contact Details



Technical 
Advisor?



Preferred Method



Preferred Location



Notice Maker



Forgot 
Username/
Password



Click FORGOT 
CREDENTIALS.



Farmer

Brown

FarmerBrown@farmerbrown.com



Ordering kits 
and sampling 

scheduling



Kit DetailsKit Details

• Each kit includes:
• 1 small Styrofoam cooler of size 7"x7"x8"

• 1 freezer gel pack

• 1 cardboard shipping box of size 9"x9"x9“

• A zip-top bag with blanks to fill out to help 
identify your sample

• Plain zip top bag

• Disposable gloves

• Disposable spoon

• Labels for shipping
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Kit DetailsKit Details

• Each cooler has an interior space of 
4"x4"x4" and can hold 1 to 3 samples 
depending on the size of each sample. 

• We can process Rush Requests for kits.  
These will be shipped via USPS Priority Mail.  
Additional shipping costs for rush service 
will be billed to you.
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How many 
and to where?
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How many 
and to where?Are you in a 

rush to get the 
kits? There is an 
extra fee.



How many 
and to where?Are you in a 

rush to get the 
kits? There is an 
extra fee. Select date.





Once you have 
made the 

needed changes 
click 

Submit/Update



Sample Collecting 
and Shipping
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Six samples a year are required for 
the  CSP contract

(Not to be sent all at once)
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1. Establish a sampling 
schedule or collect 
samples according 
to changes in 
grazing rotation, 
season or drought.
• You could sample 

every two months

OR
• As you rotate 

pastures

OR 
• As the seasons 

change or during 
weather events that 
affect forage quality 
such as drought.
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collection to ensure 
that the sample is 
reflective of the 
forage quality in the 
pasture
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Collecting
• Protect your hands with disposable gloves provided or extra 

plastic bags. Please don't use the provided custom bags as hand 
protection. 

• Locate 5 to 10 fresh manure piles. 
• DO NOT select manure piles from calves that are still nursing. 

• It is preferable that you see the actual defecation to ensure that the 
sample is as fresh as possible. 

• If this is not possible, collect manure from piles that are still moist and 
shows NO evidence of insects or bird scratching. 
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Collecting (continued)
• Using a disposable spoon, skim away the top layer of manure. 

(Remember: manure must be as fresh as possible.) 

• Collect a heaping spoonful from each manure pile. There should 
be enough manure to fill half of a quart-size freezer bag. 

• The sample should be put into provided plain zip top bag. Avoid 
picking up soil, rocks, excess plant material, or other containments 
when collecting the sample. 

• Place the closed bag of fecal matter in to a second customized 
freezer bag and seal. 
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Collecting (continued)
• On the custom bag provided by lab, use a permanent marker to 

write your herd id, date collected and pasture name in the 
appropriate spaces on the bag. 

• If you logged in your sample, on NUTBAL please include the lab 
number generated.

• Complete the paper sample sheet, unless logging in your sample on 
NUTBAL. 
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• If you have not logged in your sample online, it is 
important to place the completed GANLAB samples 
sheet in pocket of bag, especially if sending more than 
one sample per box. 

• Place the sample(s) into the Styrofoam cooler with a gel 
pack and freeze overnight. 
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Shipping
• Remove the fecal sample  and Styrofoam cooler from 

freezer.

• Place the lid on cooler and then wrap packing tape around 
the cooler and lid seam to ensure that the lid is attached 
securely. (Do not tape across the top of the lid or use scotch 
tape.) 

• Place cooler into cardboard box and securely tape box 
closed. Make sure box is labeled with the shipping and 
“Exempt Animal Specimen” labels provided with your kit. 

• Send the box to the GAN Lab using two-day priority mail via 
USPS, FedEx or UPS. 
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Entering 
Pasture and 

Animal Profiles 
into NUTBAL



Pastures
Pastures and Animal 

Profiles are specific to 
ranch and are reusable. 

These do not have to be 
entered each time you 

collect a sample.



Click 
Pastures





Click in the 
map where 
your pasture 
is located.



Enter 
information 
describing 
your Pasture
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Enter 
information 
describing 
your Pasture



When 
finished, 

click Save





Animal Profiles



Animal ProfilesAnimal Profiles

• Animal profiles allow you to enter specific information 
about your livestock herd composition.
• What Breed?
• What Age?
• Cows, Bulls, Heifers, Steers, or Calves?
• Are cows lactating?

• Each of these are need in order to assess how much forage 
the animal will eat and how to partition the nutrition to 
maintaining weight, gaining weight, and/or milk production

• Profiles are designed to be re-used, enabling you to 
track the progress of your animals over time.
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Animal ProfilesAnimal Profiles

• To provide more accurate results, a profile should be of 
a single breed, type (male, female, castrated, spayed), 
and their ages should span no more than 12 months. 
Multiple profiles can be added to a sample description.

• In the profile description, you can list information on how 
to identify the herd. This is information that is not 
necessary for the lab but will help you identify your herd. 
Ex. Todd’s cows

• Changes to a profile will affect all samples (past, 
present, and future) that use that profile.  You will need 
to create new profiles if following same animals over 
time
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Click Animal Profiles



This should be 
your identifier

Average birthday is of all 
the animals in the herd 
except nursing animals.





Entering 
Individual 

Sample Info 
into NUTBAL



Sample
Description



Click
Sample Description



Start here with your 
selections of Animal 
kind, Sample date, 
Advisory



Start here with your 
selections of Animal 
kind, Sample date, 
Advisory



Start here with your 
selections of Animal 
kind, Sample date, 
Advisory

Work your way 
through tabs, starting 
with Livestock.





Body Condition 

… a reflection of past nutrition

…critical for goal setting

…85-98 lb per BCS
( 1-9 system)

TREND  ?

+



Entering Individual Sample InfoEntering Individual Sample Info

• Effects on Nutrition 
Requirement 
• Age: Young vs Mature

• Gestation: heavy bred or Peak 
Lactation vs Open and Dry

• Breed: Tropical vs Continental

• Body Condition Scoring 
• Long Version: 

http://cnrit.tamu.edu/ganlab/
pagesmith/10

• Short version 

• Effects on Nutrition 
Requirement 
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Lactation vs Open and Dry
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Ń 1 Very Emaciated
Caution 2 Emaciated

Ņ 3 Very Thin
Ń 4 Thin

Optimal 5 Moderate
Ņ 6 Good
Ń 7 Fat

Caution 8 Obese
Ņ 9 Very Obese
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Entering Information on 
Supplemental Feeds
Entering Information on 
Supplemental Feeds

• Only the Livestock tab and the Pasture tabs have to be filled 
out in order to successfully save the Sample Description.

• If supplemental feeds are being used, add information for 
each feed being used.  Click add feed after each feed is 
added. 

• Only include supplemental feeds that were being fed prior to 
sampling and that will continue to be fed over the next 30 
days. Feed needs to be discontinued 48hrs before sampling.
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What feed to enterWhat feed to enter

• Supplements with Protein 
should always be entered 
here.  If unsure about what 
to enter, send a copy of 
feed tag with your sample.

• Vitamin and Mineral 
supplements do not need to 
be entered into NUTBAL. 

• Supplements with Protein 
should always be entered 
here.  If unsure about what 
to enter, send a copy of 
feed tag with your sample.

• Vitamin and Mineral 
supplements do not need to 
be entered into NUTBAL. 

From: 
http://www.redchainfeeds.com/
cattle.html

From: 
http://www.countrymax.com/Crack
ed-Corn-50-Lb./



What feed to enterWhat feed to enter

• HAY or roughage supplements are unique. Hay has 
protein and therefore it is important that the lab be 
made aware that hay is being fed.

• We recommended that hay not be entered into the 
system as a “feed”. It is best to leave a note in the 
sample description indicating that hay is being fed. 

• If you are feeding hay and do not remove the hay 48 
hours before taking your sample, then the diet quality as 
measured in the manure will include the contribution of 
the hay to the overall forage quality
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protein and therefore it is important that the lab be 
made aware that hay is being fed.

• We recommended that hay not be entered into the 
system as a “feed”. It is best to leave a note in the 
sample description indicating that hay is being fed. 

• If you are feeding hay and do not remove the hay 48 
hours before taking your sample, then the diet quality as 
measured in the manure will include the contribution of 
the hay to the overall forage quality



What feed to enterWhat feed to enter

• So, if the hay is then entered 
as a feed in NUTBAL, this will 
result in an over-estimation of 
protein, because feed 
protein is added to the 
protein measured in the 
sample you sent to the lab. 
We will talk more about this 
when we look at the report

• To get the diet quality value 
for pasture feed, you can 
remove hay from animals 48 
hours prior to sample 
collection (if this is possible).

• So, if the hay is then entered 
as a feed in NUTBAL, this will 
result in an over-estimation of 
protein, because feed 
protein is added to the 
protein measured in the 
sample you sent to the lab. 
We will talk more about this 
when we look at the report

• To get the diet quality value 
for pasture feed, you can 
remove hay from animals 48 
hours prior to sample 
collection (if this is possible). From: http://www.corralpanels.org/corralpanels/bale-

feeders.html



Pasture Hay
Ganlab Quality 
Prediction

+

Feed 
Added
In NUTBAL

+

=

=

+

+

+

=

=

=
Protein =4.0
Energy = 61

Protein =5.1
Energy = 61
Wt Ch = -2.7

NUTBAL 
Overall
Diet Quality

Protein =8.6
Energy = 53

Protein =9.1
Energy = 54
Wt Ch =+0.7

Protein =8.6
Energy = 53

Protein =8.8
Energy = 53
Wt Ch = +0.5

Pasture grazing with hay removed 48 hours prior

Pasture grazing with hay provided, and hay added as a supplemental feed in NUTBAL 

Pasture grazing with hay provided, no hay is added as a supplemental feed in NUTBAL 



Pasture grazing with hay 
removed 48 hours prior





Pasture grazing with hay provided, no hay 
is added as a supplemental feed in NUTBAL 





Pasture grazing with hay provided, 
and hay added as a supplemental 
feed in NUTBAL 



















Click Add Feed









Click
Close





Filling out Paper 
Sample Sheets















Ń 1 Very Emaciated
Caution 2 Emaciated

Ņ 3 Very Thin
Ń 4 Thin

Optimal 5 Moderate
Ņ 6 Good
Ń 7 Fat

Caution 8 Obese
Ņ 9 Very Obese







Lab Processing and NIR



Sample Arrives 
and is assigned  

#

Sample is unboxed, 
And emptied into 

drying trays

Fresh feces  placed 
in oven overnight Dried feces is 

ground 36 hrs later

NIRS Fecal Profiling Laboratory Procedures

sample cups are 
prepared

Sample scanned with NIR
spectrophotometer

NUTBAL is run and 
results sent to producer



Accessing 
Sample Status 

and Results



Click
Sample Status





Click
Sample Reports









Interpreting Reports



Current Weight and BCS 
based on Sample 

information provided





Performance Goal 
given by Producer

NUTBAL Estimate of 
Predicted Weight Change 
based on Diet Quality and 

Feeds Fed

Limiting Nutrient
Influencing 

Performance



Performance Goal 
given by Producer

NUTBAL Estimate of 
Predicted Weight Change 
based on Diet Quality and 

Feeds Fed

Limiting Nutrient
Influencing 

Performance

NUTBAL Estimate of 
Predicted Weight and 

BCS in 30 days





Protein Intake based 
on Diet Quality Sample 

and Supplemental 
Feeds Fed

Intake Requirement 
based on Animal 

Profile

Surplus or Deficit 
Protein



Net Energy is divided 
into that needed for 

maintenance and that 
available for gain

Net Energy for 
Maintenance (Nem) 
Intake based on Diet 
Quality Sample and 

Feeds Fed



Net Energy is divided 
into that needed for 

maintenance and that 
available for gain

Net Energy for 
Maintenance (Nem) 
Intake based on Diet 
Quality Sample and 

Feeds Fed

NEm requirement 
based on Animal 

Profile

Surplus or Deficit NEm –
Need a Surplus here to 
have energy for gain



Net Energy for Gain 
(NEg).  Amount 

available based on 
Diet Quality sample 

and feeds fed
Not all of the NEm

Surplus is available for 
gain due to 

inefficiencies such a 
heat loss, methane 

production, etc



Contributions of 
Pasture Forage, Hay, 
Supplemental Feeds, 

and the amount eaten 
by the calf to the total 

intake per day



Percent of total 
intake by each 

component 
corrected to 

standard body 
weight



Intake for each 
constituent calculated 

as Animal Unit 
Equivalent (AUE)





Nutritional RequirementsNutritional Requirements

É Maintenance

É Reproduction

É Lactation 

É Growth

É Work (e.g.,draft animals)

É Fiber production

É Maintenance

É Reproduction

É Lactation 

É Growth

É Work (e.g.,draft animals)

É Fiber production



Contribution to Diet 
Quality from the 
Forage Sample 

(Fecal NIRS Analysis)

Consumption of 
Energy For All 
Constituents 

(Forage, Hay, and 
Concentrates)







Invoicing 
and 

Payment

Invoicing 
and 

Payment

• Once the lab has 
completed the 
processing and report is 
generated, it will be sent 
to you via your selected 
contact method.

• It is strongly 
recommended to send 
payment after receiving 
invoice, not with the 
sample. Checks can 
get lost in the packing 
or become ruined by 
leaking samples  



Thank you for your attention!



Contact InformationContact Information

GAN Lab
Blackland Research & Extension 
Center
720 E. Blackland Road
Temple, TX 76502-9622
ganlab@brc.tamus.edu
254-774-6134
254-774-6150 fax

GAN Lab
Blackland Research & Extension 
Center
720 E. Blackland Road
Temple, TX 76502-9622
ganlab@brc.tamus.edu
254-774-6134
254-774-6150 fax


