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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)



“Big picture”



https://www.cdpr.ca.gov/docs/sustainable_pest_management_roadmap

/

A priority outcome is the elimination of the adverse human health 

& environmental impacts associated with pesticide use.



conventional option

organic/ biopesticide options

malathion

c
o
n
s
u
m

e
r 

d
ri
v
e

semiochemicals

Image:Pyrethrin.png

pyrethrin

natural inspiration! takes time & $!
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Consumer Drive/Demands 

       (chemicals/ “biologicals”)

http://upload.wikimedia.org/wikipedia/commons/b/bc/Pyrethrin.png
http://en.wikipedia.org/wiki/Image:Bifenthrin-2D-skeletal.png


1-slide take home........

Postharvest Fumigation: SPS & residues 

or

“postharvest” fumigation can satisfy current trends

 in consumer  →  regulatory demand



“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 



Treatment residues

• arthropod pest control (GAPs - MRLs)

• plant pathogen control (GAPs -MRLs)

• human pathogen control-FSMA(gaps) “cleaners”

– hypochlorite, chlorine dioxide, PAA, Ozone

• environmental (evolving)



Current research trend: non-MRL DBPs in food! 



target efficacy

applicator & worker

Non-target from GAPs
by-stander- and environmental-

 exposure

consumer dietary (MRLs)

?

exposome!

residues

Current research trend: 

“non-MRL” environmental science & tox! 





Guess what “pollutants” are

most often looked for???



• Pros

– ↑soil health

– ↑ water efficiency

–  soil erosion

– ↑ beneficials

• Cons

–  SPS

– ↑ insects, decay, 

 pathogens

– ↑ pesticide use

Current research trend: cover crops

“vegetative buffers”



EU MRLs –soy, tree nuts, dried fruit



EU – CA dried fruit & tree nuts

phosphine & sulfuryl fluoride



EU & US soy

phosphine >>>> sulfuryl fluoride



Gap#1: “nature of 

residues”

Gap#2: “fluoride ion 

toxicity”

Gap#5: “background 

fluoride levels”
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Table 1  

 
 

# method limit of detection (LOD); * Could be LOD or actual data; uncertain timing 

between fumigation and residue measurement 

tree nuts raisins prunes tree nuts raisins prunes figs

US 3 0.05# 0.05# 10 3# 3# 3#

AUS 7 0.07 0.07 NA NA NA NA

CODEX 3 0.06* 0.06* 15 3 NA NA

EU former 10 0.01# 0.01# 25 0.01# 2# 2#

EU 2021 10 0.06* 0.01# 30 3 0.2 0.2

Data gaps 1 & 2 & 5 1 & 2 & 5& 8 1 & 2 & 5& 7 1 & 2 & 5 1 & 2 & 5& 8 1 & 2 & 5& 7 1 & 2 & 5& 7

sulfuryl flouride MRL ppm  flouride MRL ppm

Dried pulses = 0.05 for SF & 2 for F-

EU & sulfuryl fluoride



EU & phosphine

dried fruit???



THANK YOU
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