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Medium square bales (800 to 1000 lb) are increasingly being used across the northern dairy regions to reduce the labor 
associated with hay and haylage making.  If making hay, these bales need to have 2 to 3% less moisture at baling than 
small square bales to avoid molding and heating.  If is often difficult to get the hay dried to 16 percent moisture for 
safe baling in these regions so it is frequently necessary to use a preservative or to wrap the bales with plastic to avoid 
spoilage. 

In a series of studies at the University of Wisconsin Lancaster Research Station we have examined some of the 
variables concerning plastic wrapping bales for either hay or haylage.  All studies used 34 by 32 by 60 inch bales that 
were alfalfa or alfalfa/grass mixtures.  All studies were done at least twice to get different hay making conditions. 

Plastic Wrap Thickness 
In one study we looked at the thickness of plastic necessary to preserve either wet hay or to make haylage.  We used 
both 1 ml and 1.5 ml thick plastic and then wrapped different bales with either 2, 3, 4, 5, 6, 7, 8, 9, or 10 
wrappings.  Bales averaged 30% moisture at baling and wrapping. 

We monitored the internal 
temperature of these 
bales.  As shown in figure 1, 
when the thermistors were 
inserted into the bales, 
temperatures were at about 
105°F.  The unwrapped bale 
continued to rise in 
temperature, reaching a 
maximum of about 
134°F.  Bales wrapped with 
two 1 ml layers of plastic 
remained between 105 and 
110°F, indicating that oxygen 
was leaking through the 
plastic to support continued 
microbial activity.  These 
bales also had significant 
mold throughout when 
opened for feeding.  When 

bales were wrapped with six mils (either four 1.5-ml layers or six 1-ml layers) or more of plastic, the temperature of 
the bale immediately began to decline and fell to ambient temperature in eight to nine days.  These bales had only a 
little white mold on the exterior of the bales. 

When we looked at the forage analysis of the bales as they were unwrapped for feeding, we found increased levels of 
ADFIN in bales with less than 4 mils of plastic compared to bales with 6 mils or more wrapping. 

This study was also conducted with bales made at 56% moisture to look at making haylage in square bales.  In all 
cases, 6 to 8 mils of plastic were needed to produce good quality haylage in the bales. 

Thus it appears that bales should be wrapped with at least 6 mils of plastic (8 is probably best to reduce air leakage 
due to tears in plastic).  Total plastic thickness, not number of wrappings, appears to be the most important factor as 
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oxygen diffuses through thinner plastic wrappings and causes spoilage.  Thus it might be more cost effective to use 
1.5 ml plastic to wrap 4 to 5 times rather than use the extra time and labor to wrap 8 times with 1 ml plastic. 

Timing of Bale Wrapping 
Since bale wrapping is usually a separate operation from baling, the next most common question was how quickly 
bales needed to be wrapped after baling to preserve quality.  In a second study we baled alfalfa/grass mixtures at either 
36% or 63% moisture and then wrapped the bales either immediately (0 hours), 12, 24, 36, 48, 72, or 96 hours after 
baling.  All bales were wrapped with 8 mils of plastic. 

Figure 2 shows the internal 
temperature of the bales made for 
haylage at 63% moisture with ‘Day 1’ 
being the time of wrapping, not 
baling.  In all cases, the internal bale 
temperature began to fall within 48 
hours of wrapping.  The unwrapped 
bales reached 150°F which is near to 
the temperature that spontaneous 
combustion could start.  Had the bales 
been stacked or in unventilated areas, 
fire might have started. 

Figure 3 shows the internal 
temperature from the bales made at 
36% moisture and then wrapped at 
the varying times after baling.  While 
temperatures did not get as high as 
when the wetter bales were wrapped, 

unwrapped bales or those left more than 48 
hours before wrapping, exceeded 
130°F.  These bales tended to have lower 
forage quality and greater mold throughout 
the bales. 

From this study we learned that bales 
should be wrapped within 24 hours after 
baling to avoid the higher internal 
temperatures, lower forage quality and 
greater mold associated with longer delays 
in wrapping. 

In summary, these studies over the past 
several years have shown that wrapping 
medium square bales is an effective 
method for either preserving wet hay or 
making haylage.  The advantage of plastic 
over use of preservatives is that, while cost 
is about the same, plastic wrapping can 
preserve bales over any moisture 
range.  The major management considerations are to wrap bales within 24 hours of baling with an 8 ml thickness of 
plastic. 
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Baling and Storage Suggestions 
Here are some additional do’s and don’ts to make wrapped bales work successfully: 

• Do – select a target moisture you can work with.  While many producers want baleage at 40 to 55% moisture, 
a large number (1/3 or more) fall into a second category of making “tough hay” (20 to 35% moisture), usually 
not by design.  Don’t – let the weather make your decisions for you! 

• Do – make tight bales.  All balers have tension adjustments for making bales tight.  Ideally, a medium square 
bale should have about 100 lb. of dry hay per foot of length.  Tighter bales are denser, have less oxygen in 
them initially, and allow less migration of oxygen into them later.  Tight bales will keep better because there 
is less oxygen to use up in the storage and fermentation process, but also because they will handle and stack 
better.  However, it is fairly common to find balers that do no consistently make a tight bale. 

• Do – make bales the correct size and weight for the wrapper.  Most wrappers have an optimum length for 
bale size of 4 to 6.5 feet.  But as moisture increases in these bales, they can become quite heavy.  Heavier 
bales have more problems with plastic tares and holes while wrapping, stacking and in storage.  Typically, 
bale weights in excess of 1400 lb. are a problem. 

• Do – select a good working area for wrapping.  This area should have little or no slope, should not be too 
close to a fence line or other obstruction and should be free of hay stubble or other sharp projections.  A 
grassy, lawn-like, mowed area is ideal. 

• Do – stack bales whenever possible.  Stacked bales take up less space and help protect themselves from the 
elements, rodents, birds, etc.  Stacked piles are easier to check and manage than individual bales.  Don’t – 
leave wrapped bales out in the back forty unattended.  This is an invitation for raccoon and bird damage. 

• Do – avoid rain at all costs.  Even a small amount of rain soon after cutting can damage hay.  As hay gets 
drier and is windowed, the rain damage is even worse.  Rained on hay heats faster, spoils faster, loses color 
and palatability, and loses feed value.  Don’t – accept that a little rain is okay or that rained on hay can be 
used as your heifer or dry cow feed. 

• Do – avoid damage to bales after they are wrapped.  After wrapping, check bales for tears and holes.  Tape 
small holes and rewrap the bale if the tear is significant.  Stack bales carefully, avoiding mishandling.  Check 
bale stacks monthly for damage and repair damage.  Don’t – assume that everything is okay after the wrapper 
leaves. 

While the objective of many farmers and hay producers is to make dry hay, most would agree that wet wrapped 
baleage has the highest feed quality.  In addition, making baleage decreases the chance of a lost crop to weather, 
provides more dry matter harvested from the field and has less feeding waste.  While bunkers, bags and tower silos 
are more popular, bales are by far the easiest to transport and they make a flexible addition to most feeding programs. 
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