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Annual Costs 
3100 T DM Stored
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Annual Costs Considering Loss 
3072 T DM Stored - Good Management
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Assumed Loss 
10%     15%        18%   10% 

DM Losses From Ensiling: 
n Are all digestible 

n Reduce the digestibility of the remaining 
silage 

So How Do We Improve Silage 
Quality? 
n Reduce dry matter losses 

n  In other words, keep oxygen out! 

n Goal-oriented use of silage additives 

Scope of Talk 
n Packing 

n Sealing 

n Feed Out 

n Additives 
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PACKING FOR LOW 
POROSITY 

Porosity 
n Gas volume surrounding the silage 

particles 

n Oxygen movement into silage 
proportional to porosity 

n So higher the porosity, the faster the rate 
of spoilage 

Factors Related to Density in 
Bunker or Pile Silos 
n  Tractor weight 

n  Packing time/ton 

n  Layer thickness 

n  Silage height 

n  Particle size 

n  DM content 

How Density Changes With DM 
Content For Identical Packing 

Bottom line: 1) The drier the crop, the more you have to 
pack to keep porosity low. 2) Bulk density a better target. 
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Bunker Silo Density Calculator 
http://fyi.uwex.edu/forage/harvest/ 

Goal: Minimum bulk density: 44 lbs./ft.3 
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Recommendations for Density 
in Bunkers and Piles 
n  Minimum bulk density: 44 lbs./ft.3 

n  Packing tractor(s) 
n  Heavy 
n  Robust transmission with shuttle shift 
n  Blade or bucket 
n  Roll-over protection with seat belts 
n  4-Wheel drive or assist 
n  Well-lugged tires 

n  Experienced operators 

Recommendations for Density 
in Bunkers and Piles 
n Progressive wedge 
n Thin layers (6 in.) 

n Pack continuously 

n Uniform coverage 
n Drive slowly 

n Avoid wheel slip 

Packing Operation 
With multiple 
packing tractors, 
have a plan to work 
together, avoiding 
accidents 

SEALING 

No Good Alternative to Plastic 
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Types of Plastic 
n Polyethylene 

• Varying thicknesses, 4 to 8.5 mil 

n Oxygen barrier films 
• Film with 10% or less of the oxygen 

permeability of polyethylene sandwiched 
between layers of polyethylene 

n Polyethylene cling films, 1 to 2 mil 
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Polyethylene vs. Oxygen Barrier 

n DM losses within 6 in. of the film: 
• 8.5 mil polyethylene ≈ oxygen barrier 
• 6 mil polyethylene: 5 points greater loss 
• 4 mil polyethylene: 10 points greater loss 

n Fermentation quality 
• Oxygen barrier better than 8.5 mil poly 

Fermentation Products at the Top of Two Bunkers 
– 8.5 mil White vs. Oxygen Barrier Film 

Depth, in. pH Lactic Acid Acetic Acid L:A
Haylage
White 0-6 4.89 2.5 4.0 0.6
Silostop 0-6 4.82 4.5 2.2 2.1
White 6-12 4.82 4.5 1.7 2.6
Silostop 6-12 4.75 3.8 1.4 2.7
Corn
White 0-6 4.02 3.2 1.6 2.0
Silostop 0-6 3.98 3.0 1.2 2.6
White 6-12 4.00 4.1 1.4 2.9
Silostop 6-12 3.97 3.9 1.2 3.1

Consistently better fermentation quality under Silostop 
even though no difference in DM loss. 

Is Clinginess a Valuable Trait 
for Covering Bunkers, Piles? 
• I haven’t seen good comparisons yet. 

• Adding a cling film to a standard 
polyethylene sheet should reduce losses. 

Equal Prevention of Spoilage? 

n  Left: two layers of white plastic and still pitching about 6 
in. of spoiled silage 

n  Right: one layer of white plastic; no visible mold 

n  Moral: securing the plastic well is equally as important 
as choosing a good film. 

Limin Kung 

How Many Tires Are Enough? 

Photos courtesy Brian 
Holmes, Chuck Grimes 

Enough to keep the plastic from 
billowing in the wind. 

Alternative to Tires 
n  Woven or mesh tarps 

anchored with gravel 
bags 
n  At wall 
n  At seams in plastic, 

tarps 

Courtesy of Limin Kung 
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