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The Importance of Feed Efficiency

Feed is the largest 
cost on livestock 
operations

Feed efficiency is vital for 
sustainability 

Minimizing feed 
waste and 
contamination is 
crucial to ensure 
feed efficiency 



Mycotoxins 
• Naturally occurring 

toxins produced by 
certain molds

• Key mycotoxins affecting 
dairy cattle (Whitlow, 
2005) 
• Fumonisin  
• Zearalenone
• Aflatoxin
• Deoxynivalenol
• T-2 toxin
• Ochratoxin

Several Adverse Effects 

Decreased 
Production

Feed Refusal 

Endocrine 
disruption 

Immunosuppression

Disorders and Diseases



Clostridium perfringens

• Gram positive spore 
forming bacterium 

• Linked to many 
adverse health 
conditions such as 
the highly fatal 
Hemorrhagic Bowel 
Syndrome (HBS)

Gut microbiome

Feed Manure

Soil
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Materials and Methods 
Mailed Surveys to every registered dairy farmer in Maryland (n=293)

Concern for mycotoxins and 
Clostridium

Need for more Accessible 
and Affordable Testing 

Options 

Willingness for feed sampling 
to test for mycotoxins and 

Clostridium 



Materials and Methods 

Sample Collecting Days
 (9/30/24-11/26/24)

29 Farms
All farms will be visited again in July for 

new samples 
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1. Arrive at farm, 
introductory interview 

with farmer

2. Take samples of TMR and corn 
silage 

• TMR tested for mycotoxins 
and Clostridium perfringens 

• Corn silage tested for chemical 
composition

3. Overnight ship samples to 
a commercial lab

Materials and Methods 



Statistical Analysis 

• Descriptive analyses were generated using SAS to assess 
distribution and variability​

• Frequency analysis determined the prevalence 
of Clostridium Perfringens​

• Correlation analysis evaluated potential relationships 
between mycotoxin levels and bacterial presence​
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Results 
• Clostridium perfringens detected on 7 farms

• At level of concern (>20 CFU/g) on  2 farms
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• Deoxynivalenol (DON) detected on 28 farms
• At level of concern (≥ 1 ppm) on 8 farms

1.0 0.9 1.0
0.7

1.4

0.2

1.0

1.4

0.4
0.2 0.2 0.2

1.8

0.6 0.7 0.6 0.5

2.8

0.3
0.5

0.0
0.3

0.9

0.2 0.4

2.5

0.8 0.6 0.6

0.0

0.5

1.0

1.5

2.0

2.5

3.0

Fa
rm

 1

Fa
rm

 2

Fa
rm

 3

Fa
rm

 4

Fa
rm

 5

Fa
rm

 6

Fa
rm

 7

Fa
rm

 8

Fa
rm

 9

Fa
rm

 1
0

Fa
rm

 1
1

Fa
rm

 1
3

Fa
rm

 1
4

Fa
rm

 1
5

Fa
rm

 1
6

Fa
rm

 1
7

Fa
rm

 1
8

Fa
rm

 1
9

Fa
rm

 2
0

Fa
rm

 2
1

Fa
rm

 2
2

Fa
rm

 2
3

Fa
rm

 2
4

Fa
rm

 2
5

Fa
rm

 2
6

Fa
rm

 2
7

Fa
rm

 2
8

Fa
rm

 2
9

Fa
rm

 3
0

DON, ppm

Results 



• Zearalenone (ZEA) was detected on 20 farms
•  No farms were at concerning levels (≥ 400 ppb)
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• Fumonisin (FB) was detected on 23 farms
• At level of concern (≥ 2 ppm) detected on 8 farms 
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• Aflatoxin, T-2, and Ochratoxin-A were not detected on any farms

Results 
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Conclusions and Future Directions 
This study allowed for updated insight into 
feed contamination on Maryland dairy farms

Future Directions
• Farms will be visited again for sampling in 

July
• Summer
• New silage
• Farmer has received our 

recommendations
• Further Extension and Outreach

• Field days and workshops
• Educational materials
• Online newsletters
• Feedback surveys 



 
 

 
  
  
Attached to this email are the results from the TMR and corn silage we sampled. The TMR was 
tested for mycotoxin and Clostridium contamination as well as a full nutritional analysis. The 
corn silage was tested for a standard nutritional analysis.  
  
TMR  
 
 

Clostridium was detected in your feed. To lower the risk of future contamination in your feed, 
use feed management practices that allow your feed to be as clean as reasonably possible. This 
includes things such as not mixing spoiled silage in your TMR, ensuring proper sealing and 
ensiling of your silage and haylage, cleaning feed bunks and feeding equipment regularly, and 
ensuring there is always clean, fresh water available. 

Fortunately, the levels of mycotoxins in your feed were all below levels of concern.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
These figures compare the levels of Clostridium and detected mycotoxins in your TMR to the 
maximum that we had found (the minimum was 0). Your feed results are displayed as “Farm 27” 

in our data for confidentiality.  
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Corn Silage   
 

 The dry matter in your corn silage is above the optimal range of 30 to 35%. A high dry matter 
percentage can lead to reduced fermentation and digestibility of your corn silage. Corn must be 
ensiled at the proper moisture to achieve the necessary fermentation for preservation. A good 
way to find the proper harvest time for your corn silage is to harvest corn when the milk line is at 
¾.  We’re happy to provide guidance on improving your corn silage quality, including optimal 

harvest timing (DM analysis before harvesting), particle size, and overall silage management 
during ensiling and feeding. Let us know how we can assist you! Feel free to text or send an 
email.   
  
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
These figures compare the nutritional values in your corn silage to the minimum and maximum 
we found in our data.  
 
We greatly appreciate you responding to our survey and giving us the opportunity to visit your 
farm and sample feed! We wish you all the best and will be in touch in the Summer to coordinate 
our second visit. Please reach out with any questions or assistance you need.   
  
 

Principal Investigator: Fabiana Cardoso, MS, PhD  
Assistant Professor, Dairy Research and Extension  
University of Maryland Department of Animal and Avian Sciences  
217-778-8028  
cardosof@umd.edu   
  
 
Graduate Student: Niraj Suresh 
Graduate Assistant, Dairy Research and Extension  
University of Maryland Department of Animal and Avian Sciences 
301-250-8851 
niraj@umd.edu  

43.95

26.76
38.25

0

20

40

60

Max Min Farm 27

Farm 27 DM (%DM)

41.95

19.42

37.36

0

20

40

60

Max Min Farm 27

Farm 27 Starch (%DM)

32.62

51.63
39.21

0

20

40

60

Min Max Farm 27

Farm 27 NDF (%DM)

19.05

30.39
22.15

0

20

40

Min Max Farm 27

Farm 27 ADF (%DM)

Farm Reports

After the lab results 
were analyzed, 

personalized 
reports were sent 

to each farmer 
interpreting the 

results and offering 
recommendations 



Ways to reduce contamination

Wash and steam clean 
storage areas and equipment 

used for feeding 

Clean feed bunks and 
waterers regularly

Proper ensiling

Checking herd health regularly Checking feedstuffs before mixing
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Questions? 
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