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Table 3. Growth (-) or inhibition ( + 4) on amended imazalil plates. 

Imazalil concentration (ppm) 

Strain 

SAS 

CAL1+SAS 

CAL2 + SAS 

JAN3+SAS 

JAN4+SAS 

0 0.125 0.25 

+ 4 

+ 2 

+ 1 

+ 4 

+ 1 

+ 4 

+ 4 

+ 4 

+ 4 

+ 4 

0.50 1.0 

+ 4 

+ 4 

+ 4 

+ 4 

+ 4 

+ 4 

+ 4 

+ 4 

+ 4 

+ 4 

This data indicates that the so called resistant strains are 

not able to fully compete with the wild strains. 

However a note based on EUP results (2) printed on all 

the product labels of imazalil formulation in the market, 

clearly states that for good sporulation control of penicil-
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Fig. 1. ED50 of several penicillium strains. 

lum organisms the recommended dosage is 4000 ppm. It 

is only for economic reasons that the citrus industry elected 

to use the 2000 ppm level. Data from our monitoring ex 

periences in one particular packing house (CCH) recently 

using the higher level confirmed that good sporulation 

control is achieved by 4000 ppm of imazalil. Sublethal dos 

age may have given rise to the survival of the so called 

imazalil less sensitive strains in the citrus industry. 

There should be some "resistance response strategies" 

in the industry to combat any problem that might exist or 

occur in the future. Good sanitation of packinghouses, 

monitoring of resistant strains, good and uniform applica 

tion of pesticides and fast fruit movement in the market 

can be the first steps. 
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Abstract. For five (5) years, orthophenylphenate (OPP) residues 

were monitored in both East Coast and West Coast Citrus 

packing houses, utilizing foam solutions of sodium or 

thophenylphenate (SOPP). It was found that if pH was tightly 

controlled through the use of hexamine, initial use concentra 

tion could be reduced while maintaining adequate residues. 

The benefits resulted in a cost savings to the packinghouse; 

a reduction of OPP to sewage; and reduced risk potential of 

fruit burn to early and late season fruit. 

Sodium orthophenylphenate (SOPP) has been used 

longer than any of the other currently registered fungicide 

for post-harvest treatment of citrus. It also has the broadest 

spectrum or anti-microbial action of any of the organic 

Proc. Fla. State Hort. Soc. 102: 1989. 

fungicidal compounds used in the packinghouse (1,2). Ef 

ficacy against several post-harvest decay organisms and 

SOPP's abililty to readily destroy most incipient infections 

in fruit make it an extremely valuable tool in preventing 

decay (4). As public concern over food safety and ground-

water pollution continue to increase yearly, steps need to 

be taken in our industry to use valuable treatments like 

SOPP in an efficient manner that minimizes the risk of 

excessive residues on food and reduces waste and efflu 

ence. This paper reviews five years worth of field data on 

reduced concentration treatments of SOPP in foam wash 

applications by use of hexamine as an additive. 

SOPP tetrahydrate is soluble in water and is hydrolyzed 

to form o-phenylphenol (undissociated) and o-phenylphe-

nate (dissociated) (Fig. 1). The concentration of the species 

is dependent on the solution's pH (5). Ortho-phenylphenol 

is lethal to post-harvest organisms, but is phytotoxic to cit 

rus fruit in concentrations above 200 ppm depending on 

contact time, temperature and other variables. While o-
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