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Harvest & Storage Options

Snaplage (SNG)

High-Moisture Shelled Corn (HMSC)

Dry Shelled Corn (DSC)



Table 1.  High Moisture Corn Storage in Conventional, Bunker, 
Bag, and Oxygen Limiting Silos 
       
Conventional Top Unloading Silos, Bunkers, and Silo Bags 
  Corn Kernel Moisture, % 
  Minimum Desired  Maximum 
Ear Corn  26 32-36  40 
Shelled Corn  26 28-32  36 
      
Bottom Unloading Oxygen Limiting Silos 
  Corn Kernel Moisture, % 
  Minimum Desired  Maximum 
Ear corn-rolled*  26 28-32  36 
Shelled corn  24 26-28  32 
*OL Silo with Forage Unloader 

 

Source: Rankin, 2009



High-Moisture Corn Storage Options

Lactobacillus buchneri (LBUC) or combination 
inoculant

Propionic Acid (PROP) 

Mixed Organic Acid (MOA) Product

Anhydrous Ammonia or Aqua-Ammonia



 Table 2.  Recommended application rates of propionic acid to preserve high 
moisture corn 
    
Corn moisture % Lbs. propionic acid to apply per 1000 lbs. wet corn1 

 --------------------Months corn to be stored--------------------- 
 6 9 12 

20 3.3 - 5.0 4.0 - 6.0 5.0 – 7.5 
25 5.0 - 6.5 6.0 - 8.5 7.5 – 10.0 
30 6.5 - 8.5 8.5 - 11.0 10.0 – 12.5 

35-40 8.5 - 10.5 11.0 - 14.0 12.5 – 15.0 
1Use lower rate for well-mixed corn and higher rate if acid and grain cannot be well-mixed. 
 

Source: Rankin, 2009



Harvest & Storage Comments
Advantage of DSC is mold/yeast shut down, 
can exclude fines, & can dilute easily

Advantage of SNG was could get it off wetter

HMSC is the intermediate solution
– Leave the cob in field!
– 35% kernel moisture less risky than 40%, i.e. yeast/ethanol 

issues
– Relying on low pH (inoculant can help) & oxygen exclusion
– If wet HMSC/yeast of more concern than mold, then LBUC or 

MOA likley to be more effective than PROP  
– Plan storage so that worst corn can be fed before 

spring/summer 
– Coarse roll (2,500 micron MPS) best on wet HMSC



Potential Feeding Issues

DSC
– Reduced test weight
– Mold/Mycotoxins



Figure 1. Wet and dry test weights for grain harvested at soft dough through mature 
kernel stages and dried to 15.5% moisture at 80 or 120 degrees (Hicks, 2004)

Source: Rankin, 2009



DSC Feeding Considerations

<50 lb./bu. test weight, discount normal DSC 
energy value by 5%
Feed by weight not volume
Test for nutrient composition including starch 
content, have labs estimate the energy value 
using summative energy equations, & adjust 
ration
Test for mycotoxins
– Dilute, use binders, target groups, discard as necessary



Potential Feeding Issues

HMSC
– Reduced starch content
– Fast rate & high extent of ruminal starch 

digestion
– Yeast/ethanol fermentation
– Poor aerobic stability during feed-out
– Mold/Mycotoxins



Potential Feeding Issues

SNG
– Reduced starch content
– Increased NDF content
– Increased variability in starch, NDF & energy contents
– Fast rate & high extent of ruminal starch digestion
– Yeast/ethanol fermentation
– Poor aerobic stability during feed-out
– Mold/Mycotoxins



HMSC & SNG Diagnostics

Testing
– Nutrient composition including starch & NDF 

contents
– Labs estimate energy value using summative 

energy equations
– Particle size
– Fermentation profile
– Mycotoxins



HMSC & SNG Feeding Considerations 

Adjust ration based on nutrient composition, energy 
value & particle size
– May require partial substitution with DSC, but feed-out rate must 

be adequate
– May require using more dietary buffer
– May require using byproduct fiber sources
Determine & monitor corn DM content to adjust as-fed 
corn feeding rate, so that desired amount of DM fed 
If bunk stability poor, may require back-end use of 
TMR preservative products
Depending on results of mycotoxin tests, dilute, use 
binder, target groups, discard as necessary



SOIL and FORAGE ANALYSIS LABORATORY
2611 East 29th Street, Marshfield, WI 54449
Phone 715-387-2523 ext 4Fax 715-387-1723 Acct #

Date

UW-Feed Grain Evaluation System
Comments

Grain Type
D ry or HM Corn x
Small Grain
Sorghum Milo
Steam Flaked Grain

Lab Number Sample Description

Item Abbrev Method 1

Dry Matter DM % as fed 70.0 WC
Moisture % as fed 30.0 C

Protein Fractions

Crude Protein CP % of DM 9.1 WC
Prolamin Protein % of DM 2.3 WC
Prolamin Protein % of Starch 3.3 WC

Fiber Fractions

Neutral Detergent Fiber aNDF % of DM 8.4 WC

Starch 

Starch % of DM 68.9 WC
Mean Particle Size MPS microns 2000 WC
Processing Classification Med-Coarse Grind
Relative Grain Quality RGQ 174 C

Carbohydrates and Fats

Non Fiber Carbohydrate NFC % of DM 76.3 C
Nonstarch NFC % of DM 7.4 C
Fat % of DM 4.2 WC

Energy Calculations:

Total Digestible Nutrients, 1X TDN % of DM 89.9 C
Net Energy Lactation, 3X NE L Mcals/lb 0.91 C
Net Energy Maintenance NE M Mcals/lb 0.98 C
Net Energy Gain NE G Mcals/lb 0.67 C
Metabolizable Energy, 3X ME Mcals/lb 1.42 C

Macro Minerals, % of DM Micro Minerals, % of DM

Phosphorus P WC Iron Fe WC

Calcium Ca WC Manganese Mn WC

Potassium K WC Zinc Zn WC

Magnesium Mg WC Copper Cu WC

Sodium Na WC

Chloride Cl WC Ash 2.0 WC

Sulfur S WC

1 WC = wet chemistry NR = not requested C = calculated
NIR = near infrared spectroscopy NA = not available

3/1/2009

Unit

1

Example High Moisture Grain

Result

1

UW Feed Grain UW Feed Grain 
Evaluation System Evaluation System 



Error bars indicate the potential
effect of prolamin on starch digestion

Low Prolamin

High Prolamin



Corn Ear Molds and 
Mycotoxins in the Field

Paul Esker
Field Crops Extension Plant Pathologist

UW-Madison

Phone: 608-890-1999  
Email: esker@wisc.edu

http://www.uwex.edu/ces/croppathology
http://www.plantpath.wisc.edu/soyhealth

http://thesoyreport.blogspot.com



Fusarium Ear Rot

• Fusarium moniliforme, F. proliferatum, F. subglutinans
• Symptoms variable – depends on genotype, 

environment, disease severity
• Most common: individual or groups of infected kernels –

scattered randomly on ear
• Whitish pink to lavender growth on kernels
• Growth frequently found at tip of ear where damage 

may have occurred
• Asymptomatic kernels

Phone: 608-890-1999  
Email: esker@wisc.edu



Cladosporium
Ear Rot

• Cladosporium herbarum, C. cladosporoides
• Dark, greenish black, blotched, or streaked kernels
• Growth looks similar to Trichoderma (requires microscopic 

examination to distinguish)
• Scattered across ear
• When ear completely colonized, ears are dark and 

lightweight
• Often associated with insect injury and                     

frost damage

Phone: 608-890-1999  
Email: esker@wisc.edu



Gibberella Ear Rot

• Gibberella zeae
• Same organism that causes Fusarium head blight in 

wheat
• Also called red rot
• Reddish mold that appears at tip and grows down the 

ear
• If infection early, entire ear may rot and have pinkish 

mycelium – husks will adhere tightly to ear
• Typically rare to see entire ear colonized 

Phone: 608-890-1999  
Email: esker@wisc.edu



Diplodia Ear Rot

• Stenocarpella maydis
• Widespread reports from states south of WI
• Thick, white mold that usually starts at base of ear –

infect kernels appear “glued” to husk
• Ear may be shrunken, lightweight, and turn grayish 

brown
• Black pycnidia can be seen on kernels, cobs, husks, and 

rotted stalks

Phone: 608-890-1999  
Email: esker@wisc.edu



Trichoderma Ear Rot

• Trichoderma viride
• Dark green to dark bluish green fungal 

growth
• On and between kernels
• Often covers entire ear
• Associated with injury to developing 

ear

Phone: 608-890-1999  
Email: esker@wisc.edu



Penicillium Ear Rot

• Penicillium oxalicum
• Infection typically occurs where ears damaged
• Powdery green or blue fungal growth on and 

between kernels
• Most often at tip
• Infected kernels can become streaked or  

bleached
• Grain stored at high moisture may result in    

“blue eye” – blue discoloration of embryo
• In silage, P. roqueforti is a common fungus 

(different)

Phone: 608-890-1999  
Email: esker@wisc.edu



Source: Whitlow, NCSU



http://www.das.psu.edu/researchextension/dairy/nutrition/pdf/mold.pdf





Source: Esker, UW, 2009



Rock River Laboratory, Inc.
710 Commerce Drive
P. O. Box 169
Watertown, WI 53094-0169
920.261.0446
www.rockriverlab.com

AgSource Soil and Forage Laboratory
106 North Cecil Street
Bonduel, WI 54107 
agsource.crinet.com

Additional Commercial Feed Labs Offering Mycotoxin Testing

Cumberland Valley Analytical Services, 
Inc.
P. O. Box 669
Maugansville, MD 21767
www.foragelab.com

Dairy One Forage Lab Services
730 Warren Rd., Ithaca, NY 14850
www.dairyone.com



http://www.ces.ncsu.edu/disaster/drought/Mycotoxin-Review.pdf



Mycotoxin Binding Agents
- Activated carbon
- Aluminosilicates
clay, bentonite, zeolite
- Complex indigestible carbos
cellulose, yeast cell walls, glucomannans
- Synthetic polymers

- Limited Data 
- Positive Field Experience
- Do not Universally Bind All Mycotoxins

Alumniosilicate Binding Capacity
Product A Product B

Aflatoxin 100 89
DON 3 14

% Mycotoxin absorbed in aqueous solution

Source: Hoffman, UW, 2009



Source: Whitlow, NCSU



Source: Whitlow, NCSU



Source: Whitlow, NCSU



Source: Whitlow, NCSU



Source: Whitlow, NCSU



Source: Whitlow, NCSU



Source: Whitlow, NCSU



Dealing with High Yeast Levels in 
High Moisture Corn and Corn Silage

Matt Glewen, Limin Kung, R.D. Shaver, 
and P.C. Hoffman



Potential Situation

• Cool growing season and resulting late harvest create 
conditions that are highly unfavorable for bacteria species 
responsible for the fermentation and preservation of high-
moisture corn and corn silage 

• Resulting fermentation may be slow thereby providing an 
excellent environment for various yeast species which include 
the nonfermenting species Cryptococcus, Thadotorala, and 
Sporabolomyces as well as Candida and Hansenula which can 
metabolize lactic acid



Mechanism
• High endemic yeast populations are ensiled

• During slow fermentations, moderate growth of yeast occurs until 
oxygen is expired in the silage

• At feedout, yeasts are re-exposed to oxygen
• Yeast growth becomes exponential

• Lactic acid is consumed
• Heating occurs
• Silage acids are volatized
• Silage pH rises
• Molds with low oxygen requirements (Mucor) invade the silage
• Aerobic instability



Yeast Count Interpretations

• Aerobic stability deceases as yeast counts increase

• Well-preserved feed will normally have yeast counts less 
than 10,000 cfu/g.  At this level, feed will be aerobically 
stable for 120-140 hours

• At 1 million cfu/g, aerobic stability will decrease to 40 hours

• Yeast counts of 25 - 50 million can occur in inadequately 
fermented feed.  Due to the fact that oxygen can penetrate 
the silage face up to 2 feet during feedout, removal rates are 
seldom great enough to stay ahead of exponential yeast 
growth



Possible Solutions at Feedout
• Discontinue feeding aerobically unstable feed during warm 
weather and concentrate feedout in colder weather
• The feedout face should be a smooth surface that is 
perpendicular to the floor and sides in the bunker or pile
• Remove 6 to 12 inches per day or more in cold months; 12 
to 18 inches per day or more in warm months
• Minimize the time between silage or high moisture removal 
and feeding 
• Discard any visibly moldy feed
• If free of mycotoxins, consider feeding the feed to as many 
livestock groups as possible at higher inclusion rates in the 
diet to increase silo feedout rates
• Consider using TMR preservative products



Visit UW Extension 
Dairy Cattle Nutrition Website
http://www.uwex.edu/ces/dairynutrition/


