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Todayôs Moderator

Enrique Garcia, FirstFruits Farms

Enrique is currently the Food Safety Manager at FirstFruits Farms in 
Prescott, WA. Enrique is also the current Vice-Chair for the IAFP Fruit and 
Vegetable Safety and Quality PDG. 



Todayôs Panelists

Dr. Kellie Burris
Dr. Burris is currently a Research Biologist at the US FDA/CFSAN. Her research focused on 
microbial food safety of fruits and vegetables, specifically examining how human pathogens 
associate with commodity crops as well as how these organisms interact with their environment.

Dr. Kalmia Kniel
Dr. Kniel is a Professor of Animal and Food Sciences at the University of Delaware. Her 
research specialized in microbial food safety, including the safety of fruits and vegetables, food 
science and food processing. Dr. Kniel works on understanding transmission, survival and risk 
associated with norovirus, hepatitis A, emerging enteric viruses, Salmonella, pathogenic E. coli 
and protozoa.

Dr. Shirley Micallef
Dr. Micallef is a Professor at the Center for Food Safety and Security Systems at the University 
of Maryland. Her research focused on microbial safety of fresh produce, assessing the impact of 
cropping practices on the persistence of foodborne enteric pathogens in the agricultural 
environment. 
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Importance of 
Phytotron Program

ÅPerform biological 
experiments using 
specific pathogen-
plant commodity pairs

ÅTo complement 
ongoing environmental 
surveillance studies, 
which look to answer 
overarching research 
questions related to 
outbreak prevention
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Limitations to experiments within each type of 
growing environment

Field Environment Controlled Growing Environment (Phytotron/Greenhouse)

Use of surrogates in place of outbreak pathogens-surrogates 
behave differently than pathogens

Use of outbreak pathogen strains

Environmental factors (such as UV exposure, temperature, 
rainfall) may affect pathogen survival

Environmental conditions are not identical to field and 
pathogens may have advantage

Presence of competing bacteria or microbes may influence 
pathogen survival

Plants are their healthiest and could bias against pathogen 
colonization

Natural pollination (wind, insects, etc.) Artificial pollination is required

Soils with limited drainage Soils with better drainage
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A chambers



B chambers-used 
for vernalization
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Benefits of these 
Phytotron/Greenhouse 

studies

ÅProduce-associated outbreak and 
environmental strains

ÅCommercial cultivars 

ÅSingle fruit inoculation and 
collection

ÅBSL-3P Phytotron greenhouse 
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Why blossoms?

ÅPrevious research has 
demonstrated relatively high 
levels of inoculum necessary to 
observe contamination within 
plant tissues from exposure to 
roots

ÅPlant pathogens are well known 
to evade plant innate immune 
response when entering through 
blossoms

ÅHospitable habitat with source of 
nutrients and protection from 
the environment
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Currentresearch focus

ÅUnderstanding pre-harvest 
factors contributing to 
colonization and internalization 
of fruits with foodborne 
pathogens 
ÅSimulate conditions of pathogen 

contamination through blossom route 
during pre-harvest 
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Purpose of this study

ÅTo investigate the 
ability of Salmonella
Poona to colonize and 
internalize cucumber 
fruit when applied to 
blossoms via 
contaminated poultry 
litter
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Inoculum concentrations

Hood-dried method:   3.6 log10 CFU/blossom

Freeze-dried method: 6.2 log10 CFU/blossom
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Schematic of mature fruit processing
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Table 1. Salmonella enterica contamination of mature cucumber fruit when introduced through 

blossoms via contaminated poultry litter.

Method (ca. log10

CFU/blossom)

Total # of 

cucumbers 

colonized/total # 

challenged (%)

# of cucumbers 

colonized on 

surface only/total # 

S. enterica-positive 

cucumbers (%)

# of cucumbers 

colonized on 

surface and 

inside/total # S. 

enterica-positive 

cucumbers (%)

Hood-dried (3.6) 10/37 (27.0) 7/10 (70.0) 3/37 (8.1)

Freeze-dried (6.2) 15/24 (62.5) 13/15 (86.7) 2/24 (8.3)

Prevalence of internal contamination was equivalent when comparing inoculum methods 

(ɉ2=0.001, P=0.9750). Surface contamination was significantly lower in hood-dried versus 

freeze-dried method (ɉ2=7.573, P=0.0059). 
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Modification of inoculum application

Weight of commercial 
poultry litter dust from 
one puff is approximately 
10 mg
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Method (ca. log10

CFU/blossom)

# colonized/total # 

of fruit (%)

# surface only/total 

# of fruit (%)

# surface and 

inside/total # of 

fruit (%)

Hood-dried (3.6) 10/37 (27.0) 7/37 (18.9) 3/37 (8.1)

Freeze-dried (4.9) 17/47 (36.2) 15/47 (31.9) 2/47 (4.3)

Freeze-dried (6.2) 15/24 (62.5) 13/24 (54.2) 2/24 (8.3)

Table 1. Salmonella enterica contamination of mature cucumber fruit when introduced through 

blossoms via contaminated poultry litter.
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Conclusions and Significance

ÅThese results identified 

contaminated poultry 

litter as a means for 

Salmonella to colonize 

and internalize mature 

fruit when introduced to 

blossoms during pre-

harvest


