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substantially more leachate.  Leachate 
can have negative production-related 
consequences.  It removes nutrients, 
particularly soluble nitrogen and 
carbohydrates, from the forage.  
Leachate can damage the silo structure 
because of its corrosive characteristics.  
In addition, silage harvested at higher 
than prescribed moistures tends to have 
a higher prevalence of Clostridia 
bacteria.  Such bacteria produce 
nitrogen compounds and butyric acid 
which can reduce animal feed intake 
and silage protein levels.   

Covering the silage is another 
important management practice for 
minimizing leachate.  Not only do covers 
preserve forage quality by minimizing 
airflow into the pile, covers also reduce 
leachate production by preventing 
rainfall from penetrating the silage and 

solubilizing nutrients.  A plastic covering 
secured with tires is one common 
approach to protect forage quality.  
Research at Kansas State University 
shows that covering a bunker silo with 
plastic can return $8 in reduced forage 
losses for every $1 spent.  Additionally, 
from an animal performance standpoint, 
covering a bunker preserves feed value 
and improves palatability and feed 
intake.   

Plastic covers should be applied 
so that rainwater and snowmelt is 
channeled off of the forage pile.  The all 
too common practice of simply diverting 
water to the walls of the bunker silo 

should be avoided since water 
penetrating silage along the walls will 
still result in a leachate problem.  
Maintenance of plastic also needs 
consideration; any holes in the covering 
of a silo or bag should be repaired 
immediately. 

Though the flow of silage 
leachate will be greatest during the first 
month following filling of a storage unit, 
leachate will occur in smaller amounts 
throughout the feed-out period, 
particularly when rainfall has access to 
the pile.  The loading area should be 
kept clean of spilled silage.  Silage that 
is not cleaned off of the loading area 
could wash offsite with rainwater and 
when wet, will continue to produce 
silage leachate.   Divert rainwater away 
from silage storage whenever possible.  
Keeping open bunker silo faces vertical 
will also minimize contact with rainwater 
and reduce spoilage.  An emergency 
backup plan should be developed for 
those years when high moisture silage 
is unavoidable.  Temporary runoff 
containment measures could be used, 
such as using sawdust to absorb and 
stop silage leachate runoff.  The 
sawdust could then be collected and 
applied to fields.  

Although heightened awareness 
of silage leachate and runoff is 
necessary at harvest time, they poses a 
serious environmental risk year round.  
As responsible stewards of the 
environment, all producers need to be 
aware of the risk of silage leachate and 
take appropriate steps to reduce and 
manage it.  If you would like further 
assistance in assessing your particular 
silage leachate management situation, 
seek assistance from one or more of the 
following resource persons:  MSU 
Extension Dairy or Livestock Agents, 
your county USDA Natural Resource 
Conservationist, or a qualified 
engineering consultant.   
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Why is silage leachate a concern? 
 
Silage is an important feed source for livestock.  When properly harvested and stored, it 
poses little or no pollution threat.  But improper handling and storage can lead to a 
significant flow of silage juices (or leachate) from the silo or bunker.  Silage solids can also 
be washed off-site by runoff waters throughout the year and cause surface water problems. 
 
Leachate is an organic liquid that results from fermentation of harvested plant materials that 
have a high water content.  Physical signs that silage leachate is present include burnt 
vegetation and staining of soil and concrete around silage storage facilities.  Leachate can 
cause a “septic” odor.  This silage leachate is often highly acidic and can be corrosive to 
concrete and steel.  Research has shown that silage and silage leachate can cause serious 
water quality problems if it enters surface water bodies.  Its high organic content feeds 
bacteria that rob the water of oxygen.  The oxygen demand of silage liquid is 100 to 200 
times greater than raw municipal sewage.  The following table shows how the nutrient 
content of silage leachate compares with manure: 
 
Constituent    Silage    Dairy Manure 
pH     3.6 - 5.5    7.4 
Total Phosphorus   500 mg/l    900 mg/l 
Potassium    3400 mg/l    3200 mg/l 
Organic Nitrogen   3700 mg/l    5600 mg/l 
Ammonia-Nitrogen   700 mg/l  
BOD - 5 day    12,000 - 90,000 mg/l   20,000 mg/l 
Dry Matter    5 %     15 % 
Amino Acids    approx. 1900 mg/l 
Source:  Wright, P., NRAES-99; 1999. 
 
Adopted February 2002 
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What management practices will help reduce the risk of silage leachate? 
 
The solutions to this problem include: 
 
� Harvest and store silage at the appropriate moisture content.  The volume and 

concentration of leachate produced depends on the type of feed material stored, its 
moisture content, and handling and storage conditions.  Of these, moisture is the most 
crucial factor.  Research has found that feed materials stored at 65 percent moisture 
content or higher can produce excess leachate.  The feed quality of the silage also 
declines with the higher moisture content.  About three-quarters of the leachate is 
produced in the first three weeks of storage, although flow may continue for up to three 
months.  Silage moisture contents of 62-68 percent for tower silos and 65-70 percent 
for bunk silos result in optimum quality feed while minimizing risk of leachate 
formation.  The farmer could add absorbent materials such as dried sugar beet pulp, 
dried corn cobs, hay, or ground grain when filling the silage bunker to reduce the 
moisture content and reduce the potential for leachate production.  (See Publication 
NCR 574, “Corn Silage Production, Management and Feeding,” for more information 
on silage production.) 

 
� Keep clean water from entering the bunker silo.  Diversions, drainage trenches, and 

roofs or covers over the silo keep clean water from mixing with the silage.  This 
protects the silage quality while decreasing the potential for leachate runoff.  For 
horizontal bunkers, keep the exposed side of silage stack vertical to reduce damage 
from rainfall and reduce silage losses. 

 
� Keep the loading area clean of spilled silage.  Scrape after removing silage from the 

pile.  Silage materials that are not cleaned off of the loading area could then wash off-
site with rainwater and when wet will continue to produce silage leachate. 

 
� An emergency backup plan should be developed for those years when high moisture 

silage is unavoidable.  Temporary runoff containment measures could be used such as 
using sawdust to absorb and stop silage leachate runoff.  The sawdust could then be 
collected and spread on fields. 

 
Adopted February 2002 
 
If management alone doesn’t help, what other practices will help control silage 
leachate? 
 
Silos should be designed and constructed to contain and control leachate flow.  Leachate 
can be diverted to well-ventilated manure storage facilities and then disposed of by land 
spreading.  Engineered systems can be designed which decrease the volume of material to 
be handled by collecting only the concentrated wastes while diverting the low-concentration 
wastes to designed grass filter areas. 
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