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Abstract 
A lumped capacitance model was applied to simulate the change in gas concentration in a wheat 

silo-bag. The sensitivity of the solution to a given model respiration rate and permeability (degree of gas-
tightness of the silo-bag) was examined. Results showed that gas concentration is more sensitive to changes 
in respiration rate than to permeability of the plastic film. Considerable changes occur in gas concentration 
in a damaged silo-bag. The definition of an effective permeability to account for gas transfer through holes 
and plastic film allowed the examination of the effect of different holes configurations (number and size of 
perforations) on the evolution of gas concentration. 

The influence of grain storage conditions on the evolution of gas concentration was investigated. 
The model was run for initial grain temperatures of 20, 25, 30 and 40C and MC in the range (12–16% w.b) 
and climatic conditions of the South East of Buenos Aires province, Argentina. 

When dry grain (12–13% w.b) is stored, O2 level remained above 12% and CO2 level below 7%. 
For wet grain (15–16% w.b), CO2 level was in the range 14–16% after six month storage. The simulations 
showed that for wet grain anaerobic conditions may be achieved within two weeks to three months of 
storage, depending on the grain initial temperature. Estimated mean DML for all the storage conditions 
remained always below 0.04%, the critical limit for safe storage of wheat that will be used for seeds. 
 

http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DAbalone,%2520R.%26authorID%3D6602916732%26md5%3D5689bb980409caa43946765d9c24d4e0&_acct=C000010978&_version=1&_userid=9244538&md5=71c8837cb305df10500909bd17f860e6
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DGast%25C3%25B3n,%2520A.%26authorID%3D7103165830%26md5%3Dfc76b7fcb8b3f2f94c41c7cb972bbe34&_acct=C000010978&_version=1&_userid=9244538&md5=86e8c6427dfcc87bb985805fb9d3a8cd
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DBartosik,%2520R.%26authorID%3D8517543800%26md5%3D405b54fc4a80ef95ed15ff94ad50d30c&_acct=C000010978&_version=1&_userid=9244538&md5=a64ceb0f2bc89b8c6a6f8b8410b8e0ca
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DCardoso,%2520L.%26authorID%3D53263437000%26md5%3D30832f8ad70c784704d11b758a3a412d&_acct=C000010978&_version=1&_userid=9244538&md5=ac672ff33f9e98151aa88416cdb50581
http://www.sciencedirect.com/science?_ob=RedirectURL&_method=outwardLink&_partnerName=27983&_origin=article&_zone=art_page&_linkType=scopusAuthorDocuments&_targetURL=http%3A%2F%2Fwww.scopus.com%2Fscopus%2Finward%2Fauthor.url%3FpartnerID%3D10%26rel%3D3.0.0%26sortField%3Dcited%26sortOrder%3Dasc%26author%3DRodr%25C3%25ADguez,%2520J.%26authorID%3D35216286400%26md5%3D5efa4a0b7449aa3c3511b57ee693ab8b&_acct=C000010978&_version=1&_userid=9244538&md5=9223b0e9c4a09c2a138c3cbb7acbb3b6
http://www.sciencedirect.com/science/journal/0022474X
http://www.sciencedirect.com/science?_ob=PublicationURL&_hubEid=1-s2.0-S0022474X11X0005X&_cid=271298&_pubType=JL&view=c&_auth=y&_acct=C000010978&_version=1&_urlVersion=0&_userid=9244538&md5=a44a08ba6e2f272d40ed0119aa69ccb8

