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Abstract 
Imazalil (IMZ) is commonly applied in South African citrus packhouses for the control of green 

mould, caused by Penicillium digitatum, yet the disease still causes significant postharvest losses. The 
maximum residue limit (MRL) for IMZ on citrus fruit is 5 μg g−1, whereas 2–3 μg g−1 is a biologically 
effective residue level that should at least inhibit green mould sporulation. Standard compliance auditing of 
residue levels of citrus fruit, however, indicate that fruit from the majority of packhouses have residues of 
≈1 μg g−1. Poor disease control from insufficient residue loading might further be compounded by the 
presence of IMZ-resistant isolates of P. digitatum in packhouses. This study was conducted to assess the 
current status of IMZ application in South African packhouses, to determine the adequate residue levels 
needed to control green mould and inhibit its sporulation using both IMZ sensitive and resistant isolates, to 
investigate IMZ application methods and resultant residue levels in commercial citrus packhouses, and to 
study optimisation of modes of IMZ application in citrus packhouses. Factors studied were IMZ 
concentration, application type (spray vs. dip and drench), exposure time, solution temperature and pH, as 
well as curative and protective control of P. digitatum. The packhouse survey showed that the majority of 
packhouses applied IMZ in a sulphate salt formulation through a fungicide dip tank, and loaded an IMZ 
residue of ≈1 μg g−1. In dip applications, IMZ had excellent curative and protective activity against 
Penicillium isolates sensitive to IMZ. However, curative control of IMZ resistant isolates was substantially 
reduced and protective control was lost, even at twice the recommended concentration, nor was sporulation 
inhibited. The use of sodium bicarbonate (2%) buffered imazalil sulphate solutions at pH ±8, compared with 
pH ±3 of the unbuffered solutions, markedly increased IMZ residue loading on Navel and Valencia oranges 
and improved curative and protective control of IMZ resistant isolates. Exposure time did not affect IMZ 
residue loading in IMZ sulphate solutions at pH 3, although the MRL was exceeded after 45 s exposure in 
pH 8 solutions. Imazalil applied through spray or drench application improved residue loading, but green 
mould control was less effective than after dip application. 
 

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%3DErasmus,%2520Arno%26authorID%3D50561300700%26md5%3D83f8376acbc0cd5d60fef000c20e17cd&_acct=C000010978&_version=1&_userid=9244538&md5=33b00bad67f164ad8871549f98f41dfd
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%3DLennox,%2520Cheryl%2520L.%26authorID%3D7004224260%26md5%3D307588bce2152747e038b79fc551499d&_acct=C000010978&_version=1&_userid=9244538&md5=6a70079ba8660ec4f820015865bdd8dc
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%3DJordaan,%2520Hennie%26authorID%3D50561643900%26md5%3D8365b0fd63823b046208d660f7acdf31&_acct=C000010978&_version=1&_userid=9244538&md5=13b590a7ef2061d5d3aa3d6c7baa7790
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%3DSmilanick,%2520Joseph%2520L.%26authorID%3D7004604368%26md5%3D531d63c3081515512895215acdcaa554&_acct=C000010978&_version=1&_userid=9244538&md5=b95fce5bb09d99351f6f116787ab3e94
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%3DFourie,%2520Paul%2520H.%26authorID%3D7004999717%26md5%3Dd619e2ab495f116c866a017ec2cb32c4&_acct=C000010978&_version=1&_userid=9244538&md5=59019bce62f2df769a17e71d653ec74f
http://www.sciencedirect.com/science/journal/09255214
http://www.sciencedirect.com/science?_ob=PublicationURL&_hubEid=1-s2.0-S0925521411X0008X&_cid=271287&_pubType=JL&view=c&_auth=y&_acct=C000010978&_version=1&_urlVersion=0&_userid=9244538&md5=36f2f5fcc0d85cb92b47a61d119c48e1

