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Outline
• History of AMS feeding strategies

• Cow behavior in AMS system

• Fresh cow feeding strategies 

• TMR feeding strategies

• Pellet amount and formulation strategies

• Take-home messages
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State of the 
union 2015
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Cow behavior
• Cows are still prey animals and reduce visits over night

• Early morning and late afternoon highest cow activity

• Cows go to robot based on udder pressure
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Fresh cow feeding strategies
• Free choice some hay

• Separate grain mix
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TMR feeding strategies
• TMR or PMR???

• Where do you balance intakes at?

• What level of production should TMR be balanced at?

• How much energy is in the bunk vs robot?
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Pellet amount and formulation strategies
• How many lbs of pellet to feed?

• What kind of pellet?

• Nutritional value of the pellet/grain mix

• Settings within the robot
• Drop feed within the first 2 min of cow entering the robot
• Pellet consumption is 2/3 lb per min
• Grain mix consumption is 1/3 lb per min
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Take-home messages
• Utilize natural cow behavior to do chores

• Minimize pellet/grain thru the robot 

• Feeding the cows at the bunk drives components and profitability

• Formulate pellet/grain to match the TMR composition.
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Topics for today
1. KPI’s
2. Close-up dry cows and maternity
3. Inflammation in fresh cows (ISU)
4. Biogenic amines
5. Mitigate risk of enteric and respiratory pathogens
6. Moderating diet rate of passage by blending grass and alfalfa
7. Robot pellet formulation and quality control
8. On-farm corn processing
9. Water quality

KPIItem
100-105Milk, lb/cow/d
160-170Days in milk

105-115 (7.5 lb F+ P)Energy Corrected Milk
2.8-3.0Milkings/cow/day
1.6-1.8Refusals/cow/day

<100,000Somatic cell count
60Cows per robot

716Total milking cows
8.5Milk speed

36.3Milk yield/milking
11-12Pellets/100 lb milk
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Pen C

Pen B

Pen A

Pen D

Socially Stable Dry Cow Groups
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Postpartum Rest Fresh Cow Robot-on the wish list
• Dedicated fresh cow pen

• PMR and pellets formulated for fresh cows
• PMR formulation amount
• Moderate starch
• Grass hay
• Choline

• Increased attention for heifers to ensure they are milked out

• Graduate when ready

Troubleshooting…..
Fresh cow health challenges:

1. Hypocalcemia.

2. Low rumination. 

3. Hind-gut fermentation/gas.

4. Displaced abomasum

5. Subclinical ketosis

What can your nutritionist do to mitigate these risks???? 

Abeyta 2022 Proceedings 4-state Dairy Nutrition and Management Conf. 

Inflammation likely plays a significant role in fresh cow disorders
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Increased haptoglobin proceeds clinical 
disease

Biogenic Amines
• Biogenic amines histamine, tyramine, 

cadaverine, and putrescine
• Causative ages of food poisoning 
• Absorbed amines cause abdominal 

cramping, headache, flushing, fever, 
swelling, and hypertension.

• For cows and calves…occurs in:
• Bad haylage
• In the rumen in high starch/high protein diets.
• During body fat mobilization 

Biogenic amines
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Biogenic amines-Focus on fresh cows 
• Appear to cause a shift in intake and fermentation

• Effects on intake are dependent upon amount of biogenic amines 
escaping the rumen

• Variation in rate of degradation (biogenic amine type and diet factors)

• More than forage effects……

• Diet composition 
• Starch, RDP, rate of passage 

• Body condition score?

• Variation in intestinal absorption into blood. 

• Rumen fluid samples from 8 dairy cows fed barley 0, 15, 30, and 
45% diet DM.

• 21 day period w/ 11 day adaptation

Postruminal  Biogenic Amines
Fresh Cows

From forage BA not 
fermented in the rumen

Clostridium in 
rumen/small intestine

Associated with BCS 
mobilization

Excessive Dietary RDP
High Haylage Diet

Excessive Dietary Starch 
Slug feeding              

(ruminal acidosis)

Rumen Conditions
Detoxifying BA

Water Quality?
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Gut and respiratory challenges impacting 
milk production

Exploring forage options
Winter Rye (2023) 3rd crop Alfalfa Silage (2022)

Exploring forage options
Winter Rye (2023) 3rd crop Alfalfa Silage (2022)

(aNDFom- uNDF240) = potentially digestible NDF

50.5-8.41 = 42.1%

(aNDFom- uNDF240) = potentially digestible NDF

29.7-13.8 = 15.9%

Exploring forage options
Winter Rye (2023) 3rd crop Alfalfa Silage (2022)

(aNDFom- uNDF240) = potentially digestible NDF

50.5-8.41 = 42.1%

(aNDFom- uNDF240) = potentially digestible NDF

29.7-13.8 = 15.9%

2.6 times 
more potentially digestible NDF
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Robot pellet 
formulation

PDI-Pellet durability index

• Some factors influencing PDI-
• Formula, ingredient particle size, pellet mill speed, batch size, environmental 

temperature and humidity. 
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Corn Processing
• First 3 sieves yielded 14.5% of sample

• 1.6 lb/hd/d

• Mean particle size of 491 microns

• Standard deviation of 2.75 
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Iron concentration in water
• Potential for decreased palatability.
• Increased oxidative stress contributing to immune dysfunction.
• Iron is a free radical and can cause cellular damage leading to oxidative 

stress. 
• Decreased absorption of copper, manganese, and zinc.

• This is thought to be due to competition for binding sites for trace mineral 
absorption and binding of trace minerals to iron resulting in decreased 
absorption.

• Iron is a nutrient required by salmonella (and essentially all other 
organisms).

• Dr Sockett has a short paper focusing on Salmonella control in calf facilities 
where he references water iron concentration greater than 0.3 ppm 
increase persistency of gram-negative bacteria in the intestine

Water mineral analysis

Environment impacts cow behavior
• Temperature influences air speed/air turn-over in cross-vent barns. 

• Air quality, cow lying behavior, feeding behavior (meal size and frequency)

• Seasonal rhythms impact cow behavior

• Diet composition and timing of delivery impacts microbial ecology 
of the rumen (Penn State)

• Heat stress has multi-generational effects on performance             
(U. Florida/U Wisconsin)
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Other factors impacting ECM yield
• Sand amount in free-stalls (yo-yo effect)

• Feed pusher failures (effect for days after failure)

• Running PMR amounts too tight

• Additive effects of disruptions-impacting cow behavior
• Sand bedding, hoof trim, robot maintenance, herd health, etc.  

• Hoof health 

• Physiological maturity of heifers
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Freshening – weight
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Milk Yield in 24 Months Post-calving

abb a a

Han et al., 2020
• Mature body weight 1530 lbs
• 85% MBW = 1300 lbs
• Heaviest 60% produced 557 lbs

more milk in 1st lactation.

Milk fat has 
continued to 
increase with 

improvements in 
genetics, forages, 
nutrition, and cow 

care

How is milk 
fat made?
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