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trade
barriers

Agricultural Conundrum –must use biocidal chemicals, but can’t????
                                           (biologicals??)

pest-free security
             (pesticides)

food safety
(antimicrobials)

no treatment 
   residue
      

Global Ag Research Demands 

(MRLs)

(DBPs)

(SPS)



Treatment Residues
• arthropod pest control (GAPs - MRLs)
• weed control (GAPs -MRLs)
• plant pathogen control (GAPs -MRLs)
• human pathogen control-FSMA(gaps) “cleaners”

– hypochlorite, chlorine dioxide, PAA, Ozone
• environmental (evolving)



target efficacy

applicator & worker
Non-target from GAPs

by-stander- and enviro-exposure

consumer dietary (MRLs)

?

exposome!

residues

Current research trend: 
“expanding MRL” into environmental sci & tox! 



WE don’t understand non-lethal insecticidal effect on INSECTS!



“translation to humans?!?”



Guess what “pollutants” are
most often looked for???

What levels ?
Focus on 
environmental residuals!
Human effects?



2025 Trench: Chlorophenol?

The Crucial Role of 3-Chlorophenol in Modern Pesticide Formulations
In the ever-evolving landscape of agriculture, the efficacy and safety of 
pesticides are paramount. At the forefront of innovation lies the critical 
role of chemical intermediates, and among them, 3-Chlorophenol (CAS 
108-43-0) stands out. 



start finish

PRODUCTION POSTHARVESTPREPLANT

certaintyuncertainty
quantitative

“Pest control based retrospectively from point of marketing/consumption” 

“SYSTEM”

RETROspective systems approach

Ag. systems “end” at the consumer

finish

http://en.wikipedia.org/wiki/File:DNA_Structure+Key+Labelled.pn_NoBB.png


10ppb (is hardly a) MRL (it is a trade barrier)

µg/kg



10ppb (is hardly a) MRL (it is a trade barrier)





Secondary “retail” standards in the US?

https://ipm.ucanr.edu/bee-precaution-pesticide-ratings/#gsc.tab=0

https://ipm.ucanr.edu/bee-precaution-pesticide-ratings/#gsc.tab=0
https://ipm.ucanr.edu/bee-precaution-pesticide-ratings/#gsc.tab=0
https://ipm.ucanr.edu/bee-precaution-pesticide-ratings/#gsc.tab=0
https://ipm.ucanr.edu/bee-precaution-pesticide-ratings/#gsc.tab=0
https://ipm.ucanr.edu/bee-precaution-pesticide-ratings/#gsc.tab=0
https://ipm.ucanr.edu/bee-precaution-pesticide-ratings/#gsc.tab=0
https://ipm.ucanr.edu/bee-precaution-pesticide-ratings/#gsc.tab=0


TOWARD THE GLOBAL FUTURE 

procedures for postharvest treatments (fumigants)

OECD – test guideline opportunity??



“SPS (trade) solutions” are critically linked to 
postharvest, even “systems-approaches”

low dispersion - variance (fumigation)high dispersion - variance (field treatment)<<<<<<

trial reps (n):   , 1; , 5; , 95,000 

“coverage” is the key to efficacy



CODEX

3 postharvest: >323 production
    “volatile”    :    “non-volatile”
 “non LC-MS :    “LC-MSable”

Adding propylene oxide!!!







IPPC compliance versus
feedback from JMPR
      

10% RSD

Bond, E. J.  1984. Manual of Fumigation for Insect Control: Chapter 2; Principles of Fumigation.   
FAO Plant Production and Protection Paper No. 54.  Food and Agriculture Organization on the  
United Nations.  Rome.  pp 22-28.  



We aim to address the postharvest gaps w/ JMPR & OECD



THANK YOU
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