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John Winchell
jwinchell@alltech.com
585.447.1468
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Unlock the mysteries
Wild Yeast

Bunk Density

Harvest Dry Matter

Corn Processing

NDF Digestibility

Ration UNDF

Component Relationships

Fermentation

Repro and Cow Health
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TMR Shaker 
Box

Low 
Components

Low Denovo

Fecal StarchRate of 
Passage

Fermentation

Wild Yeast

Manure Screen

Shaker Box

Yeast Count

Forages

TMR Shaker 
Box

Low 
Components

Low Denovo

Fecal StarchRate of 
Passage

Fermentation

Wild Yeast

Manure 
Screen
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From Bunk to Bunk
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www.presentationgo.com

Penn State BoxCorn micron size

Fecal starchRumen Modeling

Corn silage KPS Manure Screening
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Rock River Lab

NIR

Wet Chemistry

In Vitro single time point

In Vitro continuous

Quick Turnaround, lower cost

More Accurate – Slower turn around, more expensive

Single Time point for starch and fiber digestibility

48 hour continuous starch and fiber digestibility
and gas pressure monitoring

8 reasons to use continuous In Vitro Model

1. TMR troubleshooting and benchmarking

2. Investigate the impact of feed changes on rations

3. Check overall digestibility of forages and byproducts

4. Investigate new season crop feed digestion rates

5. Monitor microbial biomass & CHO/Protein Synchrony

6. Compare extent and rate of digestion over 48 hours

7. Monitor associations and interactions of feeds

8. Opportunity to monitor methane and gas production
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4. Inoculation and 
incubation at 39 °C 

(102 °F) – 48 h

2. Fermentation 
vessels and 

medium prepared

3. Rumen fluid 
collection and 

inoculums prepared 

1. Sample 
Collected

5. Data treatment 
and modeling

Undigested
Feed

VFA
Microbial 
Digestion

Gas

MBM

Feed

IFM measures all by-products of microbial 

digestion of feed: 

• Apparent and true DMD
• Gas (carbon dioxide and methane)
• Volatile fatty acids (VFA)
• Microbial biomass (MBM)
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Total gas production

Slow pool= Fiber (NDF)

Fast pool= Sugars, Starch, Pectins

Organic 
Acids
Sugars

Starch + 
Soluble 
Fiber

Cellulose 
Hemi-
cellulose

Lignin

N
FC

N
D

F
Fast
Pool

Slow 
Pool

A global service to 
support the dairy 
business

Dr. Kamal Mjoun,
Ruminant Research, Alltech

Dr. Amanda Gehman
Ruminant Research, Alltech
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Model R
2

Milk yield= - 480 (43.55) + 38.44 (7.32) × SR* + 
1.56 (0.393) × GP**+ 4.55 (1.53) × VFA**  

0.95

FCM=- 490 (36.14) + 34.4 (6.07) × SR* + 1.57 
(0.327) × GP* + 4.55 × VFA* 

0.95

DMI= - 94.86 (19.29) + 10.27 (2.99) × SR* + 0.58 
(0.124) × GP* 

0.87

MY= - 448.5 (80.9) + 7.66 (1.17) × TDN** 0.82

DMI= 111.68 (12.66) + 11.86 (0.398) × NDF** 0.69

Milk yield predicted by:
Slow pool rate
Gas production
VFA

John Winchell, Alltech
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Troubleshooting 

Where to begin?

Identifying opportunities for reformulation

Increase forage in ration if available
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• Inefficient conversation of feed energy 
and protein into microbial protein

• Ruminally available protein limiting
• Remove rumen undegradable protein
• Replace with rumen degradable 

protein.
Milk: 80 lb
DMI: 52 lb

• Replaced bloodmeal with soybean 
meal and slow-release NPN

Milk: 84 lb
DMI: 53 lb

Before

After

Rations supplied by John Winchell, Reisdorf Bros., 2016

12-21 TMR

Slow Pool Slow
A lot of gas production
Slow pool rate and slow extent
Low CP/RDP to match B1 and Fast Pool
But TDMD corrected with grains
Still microbial imbalance
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Corn Silage
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110 lbs Milk    3.6 Fat     2.9 Pro     13.4 Mun  7.23 lbs Components  63 lbs DMI

Fresh chopped corn silage

Soluble Protein

Starch Digestibility
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Fresh Corn Silage Starch Digestibility

4-8 week Starch Digestibility

PDMP, 2018

Opportunity…..  Herds that do not have 3-4 month Carryover

2019 Corn silage sample that is performing 

2019 Corn silage sample that is not performing 

Corn Silage
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Corn Silage

Lost Milk
Lost Milk

12.8
18.9

Corn Silage

BMR
Conventional CS

31

32



2/11/2022

17

Starch B1
Fast Pool
Slow Pool
TDMD
Microbial Biomass

Microbial Biomass
Fast Pool Extent
Fast Pool Rate
Slow Pool Extent
Slow Pool Rate
PF, Partitioning Factor
VFA

Continuous 
In Vitro
Rumen 
Models

Considerations
• Correct Sampling
• Particle Size
• Ration moisture
• Sorting
• Overcrowding
• Feeding times
• Push Up times
• Forage processing
• Grain processing
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Forage is one of the keys to profitability

QualityQuality QuantityQuantity
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High 
uNDFD240

Loss of 
Time 

Chewing

Particle 
Size

Reduced 
DMI

New Research to tie it all together

Pef uNDF240Peundf
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Miner Institute, 2020

John Winchell, Alltech 2018
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Influence of trichothecenes on GIT structure 
and function

Antonissen et al., 2014

1. Increase permeability by reducing 
tight junction proteins 
• Leaky gut
• Altered nutrient absorption
• Increased pathogen 

colonization/passage

2. Damage villi structure/function

3. Upregulate cytokines/inflammation
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Southeast Mycotoxin Signature
DON 96% 914ppb

Fumonisin 96% 835ppb

Fusaric Acid 96% 431ppb

Emerging Toxins 92% 136ppb
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On farm mycotoxin analysis and analytics
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Questions?

John Winchell
585.447.1468
jwinchell@alltech.com
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