
with a 5-mil thickness. For comparison’s sake, 
it takes 60 sheets of regular plastic to equal the 
protection provided by one sheet of oxygen 
EDUULHU�¿OP�

Silage plastics are not created equal in 

terms of the protection they offer. Before pur-

chasing a product, ask what the OTR is and 

ask to see independent lab test results.

���+RZ�GRHV�R[\JHQ�EDUULHU�ÀOP�
work?
2[\JHQ�EDUULHU�¿OP�VWRSV�PRUH�R[\JHQ�IURP�

passing through the protective plastic covering, 
which initially minimizes aerobic respiration, 
and then continues to prevent aerobic spoilage 
throughout the storage and feed out periods.
,Q�DGGLWLRQ��R[\JHQ�EDUULHU�¿OP�DFKLHYHV�D�

proper seal by following the contours of the 
VXUIDFH��FOLQJLQJ�WR�WKH�IRUDJH��DQG�¿OOLQJ�LQ�
the gaps. This helps eliminate visible surface 
spoilage.  In contrast, standard plastic will trap 
oxygen underneath, which leads to surface-
spoiled silage.

Bunkers and piles should be sealed imme-

6LODJH�SODVWLF�SOD\V�D�FULWLFDO�UROH�LQ�
SUHYHQWLQJ�R[\JHQ�IURP�JHWWLQJ�LQWR�
VLODJH��.HHSLQJ�R[\JHQ�RXW�GHFUHDVHV�
FRVWO\�GU\�PDWWHU�ORVVHV�DQG�SURWHFWV�
VLODJH�QXWULHQWV��<RXU�JRDO�LV�WR�SUHYHQW�
DV�PXFK�R[\JHQ�IURP�VHHSLQJ�LQWR�
VLODJH�DV�SRVVLEOH�GXULQJ�WKH�HQWLUH�
VWRUDJH�DQG�IHHG�RXW�SHULRGV��6WDUW�E\�
DVNLQJ�WKH�ULJKW�TXHVWLRQV�ZKHQ�SXU-
FKDVLQJ�VLODJH�SODVWLF�

$FFRUGLQJ�WR�WKH�1DWLRQDO�$JULFXOWXUDO�
Statistics Service, the U.S. produced 117.85 
million tons of corn silage and 18.45 million 
tons of alfalfa haylage in 2013. But 16-20% 
of these forages will never make it from the 
bunker silo or drive-over pile to the feed bunk. 
That’s $1.4-1.8 billion of feed inventory out 
the window. Poorly covered silage is a major 
culprit in these losses.

By simply doing a better job of protecting 
the surface of bunkers and piles, it’s possible to 
reduce the loss of feed inventory by $200-450 
million every year. Choosing the right plastic 
and achieving a proper seal are key to making 
this happen. Here are some questions to ask 
when selecting silage plastic.

���:K\�LV�R[\JHQ�WUDQVPLVVLRQ�UDWH�
LPSRUWDQW�ZKHQ�FKRRVLQJ�VLODJH�SODV-
WLF"

The measurement used to determine how 
effective plastics are at keeping oxygen out is 
called oxygen transmission rate (OTR). Labo-
ratory test results, using the American Standard 
Test Method (ASTM), show that silage plastics 
have a wide range in OTR, from about 6,000 
cubic centimeters to less than 30 cubic centi-
meters of oxygen per square meter in 24 hours 
in a 100% oxygen environment. The lower the 
number, the less oxygen gets through the plas-
tic and the better the protection is.

It’s not just a matter of doubling the layers of 
plastic to prevent oxygen from getting through.  
$�WUXH�R[\JHQ�EDUULHU�¿OP�ZLWK�D�����PLO�WKLFN-
ness has an OTR of 29 compared to an OTR of 
1,811 for standard white-on-black silage plastic 
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GLDWHO\�DIWHU�¿OOLQJ�LV�FRPSOHWH��DQG�WKH�PRVW�
effective way is to use a two-layer system. The 

¿UVW�OD\HU��DQ�R[\JHQ�EDUULHU�¿OP��SUHYHQWV�
R[\JHQ�SHQHWUDWLRQ��ZKLOH�WKH�VHFRQG�OD\HU��D�
VWDQGDUG�SODVWLF��SURWHFWV�WKH�R[\JHQ�EDUULHU�
¿OP�IURP�GDPDJLQJ�XOWUDYLROHW�OLJKW��+RZ�
TXLFNO\�DIWHU�¿OOLQJ�LV�FRPSOHWH�DUH�\RX�FRYHU-
ing? Are you utilizing a two-layer system? 

���+RZ�PXFK�GRHV�R[\JHQ�EDUULHU�
ÀOP�UHGXFH�GU\�PDWWHU�ORVV�LQ�EXQNHUV�
DQG�SLOHV"
8QLYHUVLW\�UHVHDUFK�DQG�¿HOG�WULDO�UHVXOWV�

VKRZ�WKDW�DQ�R[\JHQ�EDUULHU�¿OP�UHGXFHV�GU\�
matter (DM) loss in the original outer 1 to 3 
feet of silage or haylage by 40-50% compared 
to standard white-on-black plastic. A recently 
published meta-analysis, which included 41 
trials, found that DM and organic matter losses 
in the original top 0.4 to 2 feet of bunker silos 
and drive-over piles were, on average, 19.5% 
for standard plastic and 11.4% for oxygen bar-
ULHU�¿OP��
6HDOLQJ�ZLWK�DQ�R[\JHQ�EDUULHU�¿OP�FDQ�
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8S�WR�����RI�8�6��IRUDJHV�QHYHU�PDNH�LW�IURP�WKH�EXQNHU�VLOR�RU�GULYH�RYHU�SLOH�WR�WKH�IHHG�
EXQN��3RRUO\�FRYHUHG�VLODJH�LV�D�PDMRU�FXOSULW�LQ�WKHVH�ORVVHV��



reduce the total DM loss by 2.5-5 percentage 
points alone, depending on the size of the bun-
ker silo or drive-over pile.
$VN�IRU�LQGHSHQGHQW�UHVHDUFK�DQG�¿HOG�WULDO�

results before purchasing a silage plastic. 

���:KDW�LV�WKH�HFRQRPLF�EHQHÀW�RI�
VHDOLQJ�ZLWK�DQ�R[\JHQ�EDUULHU�ÀOP"�
7KH�HFRQRPLF�EHQH¿W�RI�VHDOLQJ�ZLWK�DQ�

R[\JHQ�EDUULHU�¿OP�KDV�EHHQ�ZHOO�GRFXPHQWHG��
Here are two examples:

In a bunker silo of corn silage with a 3,000-
ton capacity, which is 50 feet wide x 210 feet 
long, with a depth of 12 feet and above average 
GHQVLW\��VHDOLQJ�ZLWK�R[\JHQ�EDUULHU�¿OP�ZRXOG�
produce a net saving of $3,000-5,000 more 
silage compared to standard white-on-black 
5-mil plastic. 

In the case of a drive-over pile of corn silage 
with a 3,000-ton capacity, which is 90 feet wide 
at the base x 210 feet long, with an apex height 
of 14 feet and above average density, sealing 
ZLWK�R[\JHQ�EDUULHU�¿OP�ZRXOG�SURGXFH�D�QHW�
saving of $4,500-9,000 more silage compared 
to standard white-on-black 5-mil plastic.
,I�SURGXFHUV�DOVR�FRQVLGHU�WKH�¿QDQFLDO�LP-

pact of feeding surface-spoiled corn silage or 
alfalfa haylage to dairy cows and replacement 
heifers, there are even bigger savings to be 
JDLQHG�E\�VHDOLQJ�ZLWK�DQ�R[\JHQ�EDUULHU�¿OP�
7KLQN�VDIHW\�¿UVW��,W¶V�VLPSO\�WRR�GDQJHURXV�

to pitch surface-spoiled silage off the top of 
most bunkers and piles today. When used prop-
HUO\��R[\JHQ�EDUULHU�¿OP�FDQ�HOLPLQDWH�WKH�QHHG�
to remove spoiled silage.
&DOFXODWH�WKH�SUR¿WDELOLW\�RI�UHGXFLQJ�'0�

loss in the top 1.5 to 3 feet of your bunkers or 

silage piles.  

Protecting the surface of your bunker or pile 
will help protect your investment in the time, 
labor and dollars put into your high quality for-
ages. Choosing the right type of oxygen barrier 
¿OP�LV�RQH�ZD\�WR�PDNH�VXUH�\RXU�IHHG�PDNHV�
it from the pile to the feed bunk. Ask your 
silage advisors how you can protect your feed 
investment. 

Q�Dr. Keith Bolsen is a silage management 
expert and professor emeritus at Kansas State 

University. Contact him via phone: (512) 301-
2281 or e-mail: keithbolsen@hotmail.com.
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