
In this issue, we highlight over a dec-

ade of research at SarTec sparked by 

a single question: How can we reduce 

variation in total mixed rations 

(TMRs) fed to cattle? 

TMR variation occurs both in how 

rations are mixed and how cattle sort 

through feed. Nutritionists carefully 

craft rations for growth and health, 

but small additives—like micro-

ingredients and fines—can separate 

from larger components and become 

unevenly distributed. These expen-

sive particles often require water to 

help disperse them evenly in the mix.  

Nutritionists expertly design cattle 

rations in feedlots to maximize their 

growth performance while maintain-

ing good cattle health. In addition to 
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nutrient variation, another source of 

variation can occur when micro-

ingredients are added. These feed 

additives and pharmacological com-

pounds are usually very small parti-

cles (fines) and they do not easily mix 

with the much larger components of 

the ration (e.g. flaked grain). In fact, 

these expensive powders are often 

added to water and then added to 

the TMR mixer in order to get even 

distribution throughout the ration.  

In addition, ration variation is caused 

by cattle sorting through the mixture 

to get the parts that they like. This is 

similar to what people do with mixed 

nuts where we like to pick out the 

ones we like and leave the rest.  

To better understand this issue, we 

analyzed finishing rations from 76 

feedyards using a seven-screen sieving 

system. Regardless of ration makeup 

or moisture content, every sample 

contained a fine-particle component—

precisely where the costly additives 

concentrate. 

We then tested the effect of adding 4% 

water and 2 oz/ton of SarStart LSC 

Gold. The results: an average 44% re-

duction in fines across TMRs with mois-

ture levels from 15–50%. Every TMR 

tested showed improvement with the 

SarTec TMRO system. Below is a sum-

mary graph of these studies have 

shown a reduction in fines with the 

SarTec TMRO system for 76 different 

feedlots.  
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Average Fines Reduction = 44.8% 

Figure 1. Fines Reduction Achieved with the SarTec TMRO System Measured at 76 Feedlots. 
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  SarTec’s TMRO System 
Nutritional Distortion Studies  

Table 1. Summary of the variation of key TMR nutrients. 

Nutritional  

Component 

Average 

Variation 
Units 

Range of  

Variation 

Moisture 19.2% % (As rec’d) 9.2 - 38.4% 

Protein, Crude 70.5% % (DM basis) 33.2 - 107.7% 

ADF 43.4% % (DM basis) 6.7 - 132.5% 

TDN 3.6% % (DM basis) 0.9 - 8.1% 

Fat (EE) 78.7% % (DM basis) 11.5 - 175.4% 

Calcium 371.7% % (DM basis) 12.2 - 1615.4% 

Phosphorus 89.8% % (DM basis) 20.0 - 216.0% 

Potassium 45.5% % (DM basis) 2.4 - 121.7% 

Total Starch 62.5% % (DM basis) 26.0 - 140.6% 

Cross Section of Feed Bunk 

The variation in the bunk of some of the key nutrients in a finishing 

TMR was investigated at commercial feedlots. 
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SarTec® On You Tube, search for SarTec Corporation to learn 

more about other SarTec products and services. 

Produce a more consistent ration with SarTec’s TMRO system! 

SarTec’s TMRO System Reduces Nutritional Variation 

The variation (or distortion) of some of the key nutrients in a finishing TMR was investigated 

at commercial feedlots.  Samples of TMR were taken as it was dropped into the bunk and 

gently screened at the feedyard to simulate sorting (pictured below in Figure 2).  The three 

fractions of TMR were sent to SDK Laboratories (Hutchinson, KS) and analyzed for nutritional 

components.  A summary of the variation in the three screenings for all yards tested is listed 

in Table 1.  Selected individual nutritional component variation are shown in the following 

graphs (see next 2 pages). 

With TMRO System - 
Lower Variation 

Without TMRO System - 

Higher Variation 

Figure 3. Example: The percent protein in the bunk at 3 different times during a typical feeding 

period with (left) and without (right) SarTec Corporation’s patented TMRO system. 

Figure 2. Finishing TMRs were screened at the feedyard to measure the variation of nutritional 

components in different size particles. 
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Nutritional Variation Studies  
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Figures 4-6. Nutritional variation of A) Moisture, B) Starch, C) Fat. 
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Nutritional Variation Studies  
D) 
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F) 

Figure 7-9. Nutritional variation of D) Protein, E) Acid Detergent Fiber (ADF), F) Net Energy for 

Gain (Neg). 
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Monensin Variation Analysis 
The variation of the drug Monensin in the TMR that is deposited into the bunk at 78 differ-

ent Commercial Feedlots was measured.  These levels were measured using the approved 

United States Pharmacopeia (USP) analytical method used for the analysis of Monensin 

which are designed to ensure accuracy and reliability.  SarTec scientists corroborated the re-

sults reported here with the outside laboratory from Texas A&M University.  The method 

used in this test is summarized in Figure 10.  For each feedlot, 6 samples were taken as the 

TMR  is dropped into the bunk from the feed truck. The samples were taken at equal incre-

ments as the truck unloads. The Monensin and Moisture levels were measured in each of 

the six samples at SarTec. The variation in Monensin and Moisture was tabulated for a total 

of 468 samples. 

Figure 10. Monensin variation analysis in truck studies at 78 different feedlots.  

                A) Analysis Method, B) Measured Monensin variation in TMR. 

Average Monensin Concentration 

Variation = 53.3% 

A) 
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Figure 11.  Reduction in Monensin variation in TMRs at 5 feedlots.  

By using the variation of Monensin in the TMR as a marker for overall variation, we repeated 
the measurement of the TMR variation testing shown in Figure 10 for 5 feedlots that have a 
TMRO system installed and directly compared the variation of 6 samples of feed over an en-
tire truckload of TMR with the system on and with it off to measure the effect.  The testing 
at 5 different feedlots with different finishing rations showed a improvement in variation 
of 45%.   

SarTec’s TMRO System Reduces Variation  

SarTec’s TMRO Improves the Bottom Line  
TMR variation impacts the bottom line in several ways, including reducing the loss of 
fine micro-ingredients due to handling and wind and by making an overall more con-
sistent TMR. In addition, the use of SarTec’s anti-protozoal, yucca-formulated feed ad-
ditives, reduce methane and thereby improve feed efficiency.  These benefits have 
been demonstrated in University feeding studies conducted at Texas Tech University, 
the University of California-El Centro and University of Nebraska-Scotts Bluff.  Contact 
us today for more information! 

Average Improvement = 45% 
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SarTec® Corporation is a family owned and operated business located in Anoka, MN.  Established in 1983, our mission is 

to provide high quality, natural products and service to the agricultural industry.  From our equipment to our products to 

our personnel, we have a number of ways to help you best reach your goals. These products are customized to fit your 

feeding needs and allow you to pay for only what you need.  Please visit us on the web at sartec.com or call 800-472-

7832 or email support@sartec.com for additional information.  

God Bless 
America 

SarTec®  

Our employee spotlight this issue is on Robert Trainor! Robert grew up in 

rural Minnesota and brings a wealth of experience, starting his career as 

a Damage Controlman Third Class Petty Officer in the U.S. Navy Presiden-

tial Ceremonial Honor Guard and on the USS Ponce. Following his distin-

guished Navy service, Robert joined Ever Cat Fuels, LLC (SarTec's sister 

company) in 2012. There, he rose from Plant Operator to Plant Manager 

and Controls Engineer. In December 2024, Robert officially joined the 

SarTec team, earning a rapid promotion to Plains States Regional Manag-

er and Senior Engineer. Outside of work, Robert enjoys spending time 

with his fiancé Stephanie and their four children: Dominque (13), Kyrie 

(8), Natalie (5), and Fenix (4). Robert is also a lifelong learner. He earned an Applied Associ-

ate’s Degree in Robotics and Electronic Engineering and an Associate’s Degree in Communi-

cation Studies in 2020. He is currently completing a Bachelor's Degree in Technical Opera-

tions Management and working towards his Professional Project Management Certification. 

For fun, Robert enjoys repurposing old industrial technology into modern-day furniture, and 

he's a senior member of the International Society of Automation. 

SarTec Featured Employee: Robert Trainor  

SarTec TMRO 

• Proven reduction in ration variation with a small footprint. 

• Automatic addition of multiple SarTec products directly to the 

TMR (complete RSF program - including auto-drenches). 

• Ability to control moisture for accurate inventory control.  

• Improved TMR consistency and component distribution. 

• Yuccas formulated SarStart LSC products help control 

sorting, reduces TMR fines and reduces energy loss due to 

methane emissions. 

• Fully automatic with 24/7 online access. 

• University verified feed benefits: less methane...more beef.   

• Archive and real-time information via the free  SarTec App. 

SarTec TMRO Controller:
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