
Theory and application of “systems approaches” for 
the trade of fresh fruit and durables
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“Agricultural Trade”

Walse group (Proactively) Addresses
Consumer & Regulatory Demands.....
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Background....
ARS Parlier (proactively) addresses consumer & regulatory demands for 
the global agricultural market

ARS Parlier trade research directly supports $1- 5 Billion USD annually, the 
units historic efforts approach Trillions

More effort is needed to address emerging pest issues, esp. pathogens
ARS Parlier trade research critically relies on industry support (>85%)
45-55% annually comes from USDA-FAS Technical Assistance
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Agricultural Conundrum –must use biocidal chemicals, but can’t????

pest-free security
(pesticides)

food safety
(antimicrobials) no treatment 

residue

Ag Trade Research Demands 

(MRLs)

(DBPs)

(SPS)

(biologicals)

TRADE 
BARRIERS

Sanitary-
Phytosanitary



IPPC Global Workshop on Systems Approaches | 1–4 December 2025

“SPS big picture/challenge”

1. global ag boost
2. “risk of invasives”

X
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• Hazard                               Probability of incidence
• (consequence)        X             (likelihood)                                     = Risk

SPS measures and “Risk”

Pesticide labels and practices minimize risk associated with the hazard

SPS measures minimize risk associated with the hazard

ARS
APHIS
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• biological rationales
• qualitative  
• stand-a-lone treatments (e.g., fumigation)
• commodity specificity

• quantitative
• integrative
• multiple measures
• universal

HIGH

LOW

PAST
HIGH

LOW

PRESENT

How to address SPS “probability”

expert opinion

FUTURE
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Old classicsBiorationale

99.9968% mort    Probit 9

Stand-a-lone “hammer”     (& still benchmark?)
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Baby steps toward compounding (systemic) measures



IPPC Global Workshop on Systems Approaches | 1–4 December 2025

finishstart finish

PRODUCTION POSTHARVESTPREPLANT

certaintyuncertainty

quantitative

“Pest control based retrospectively through the point of marketing/consumption” 

“SYSTEM”
marketing ends at the consumer

RETROspective integration of SPS measures

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

General rule for the multiplication 
of independent probabilities
(Finney, 1948; Rosenthal, 1978)
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Rule for the multiplication of conditional probabilities

"Meta-analysis"

https://en.wikipedia.org/wiki/Meta-analysis
https://en.wikipedia.org/wiki/Meta-analysis
https://en.wikipedia.org/wiki/Meta-analysis
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low dispersion - variance (fumigation)high dispersion - variance (field treatment)<<<<<<

trial reps (n):    1;  5;  95,000 

relatively difficult to control pest
relatively easy to control pest

“SPS (quarantine/trade) solutions” are critically linked to postharvest, 
even “systems-approaches”
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Asian citrus psllid &
California Citrus 
Growing Regions

Desert
Grapefruit

Coastal
Lemons

San Joaquin Valley navels, 
Valencias & mandarins 
(>75% of citrus)

Southern Interior 
Navels & 
Valencias

KAC

LREC

UC 
Riverside

Diaphorina citri – Asian citrus psyllid
Need to be removed from fruit 
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“ACP  packinghouse project”
(domestic quarantine implications)
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Systems evaluation

Exceeding “Probit 9” benchmark 
without  postharvest fumigation 
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“holistic” system example: fruit flies



Thank you
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