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RESULTS

Salmonella enterica has historically been a food safety concern for agriculture on
the Eastern Shore of Maryland [1,2], with surface water and sediments identified

Persistence in water is significantly influenced by water type, with reclaimed water showing lowest decay rate among all serovars tested.

as a possible reservoir for multiple strains including S. Newport and S. ) Table 3: D € g d
Typhimurium [3,4]. For successful plant colonization from water reservoirs, . 5 MDO3 MDO04 MDO05 MDOG6 MD10 a ) e 3: Decay curve parameters of main effects V\.Iater typ.e (top) an sero.v?r
L. . . (middle), as well as decay rate of water x serovar illustrating serovar specific
Salmonella must survive in water, attach to plant tissue, mitigate stressors on the : _ _ _ _
plant surface, and compete with resident microbiota. It is unclear how habitat differences (bottom). Curves were fit to Baranyi model using DMFit 3.5 from 1-90 days.
. ' o . o Letters denote significant differences within parameter via Tukey HSD (a=0.05
history affects the probability of contamination and persistence on fresh produce, 5 P y ( )
or if this ability is serovar specific. Using multiple S. enterica strains of various /\ﬂ Water Decay rate log
serovars, this study evaluated 1) S. enterica persistence in Maryland surface / ’q type CFU/day Lag rate*lag R? SE(fit)
water microcosms, 2) attachment potential to an abiotic surface, and 3) ’ serovar Vbo3 -0.240+0.111° 25,571+ 1.024 z -6.614 0.935 0.227
. . .y = .y = . . a -
differential transferability onto tomato fruit in relation to habitat _ . MDo4 -0.023 + 0.003 26.680 + 2.525 0.714  0.897 0.173
. . . . = 45120 vpes  -0.023+0.0032 13.900 ° 044 0902 0202
history. Evaluating these parameters can better estimate the true agricultural = - Hed MDOG 00150017 69106 & 12.478° 2797 0.507 0.916
risk of Salmonella presence in Maryland surface waters. E Jav MD10 0.053+0.004% 20.355+ 1.137° -1.061 0.944 0.258
@ New-
( ®)) New+ Decay rate log
Y57 / ; I v 3 Typ- Serovar CFU/day Lag rate * lag R2 SE(fit)
: o Typ+ 4,5,12:1- -0.021 £0.012 35.279 £ 10.679 -0.425 0.825 0.211
METHODS . Hed 0.192 +0.158  23.863+3.986  -8514  0.793 0.284
&; Jav -0.030 +£0.026 32.265 + 12.454 -0.001 0.867 0.161
Table 1: Maryland surface water types used in this study. o New- -0.042 +£0.018 26.339 + 3.844 -1.577 0.926 0.235
MDO3 Non-Tidal Fresh e Typ- -0.040 = 0.008 21.052 £ 0.764 -1.011 0.860 0.232
on-Taal Fres Vi Typ+ -0.044 +0.012  25.161+3.869  -1.128  0.844 0.165
MDO04 Tidal Brackish "
MDO5 Non-Tidal Fresh % 0 30 60 90 120 O 30 60 90 120 O 30 60 90 120 0 30 60 90 120 0O 30 60 90 120 ~—orovar VDo VDR MDE- MDB5 MDA
MDO6 Reclaimed .’.',’(:, D 4,5,12:1- -0.053 £+ 0.001 -0.012 +£0.002 -0.021 +£0.0032a 0.009+0.0042 -0.045+0.011 ab
eclaime 2 ay Hed -0.084 +0.044 -0.042 +0.005 -0.040 +0.007b -0.006 + 3.0E-4 2 -0.082 + 0.016 P
MD10 Pond 24 Figure 2: Decay curves over 140 day (d) sampling period of 7 S. enterica strains in 0.22pm filtered JN av 8 (1)32 f 88;:23 88:;2 “f 88(1)(1) 88?2 f 888‘11 ZE 40&)0'513*1%%}57: ) gggg f 88(1)5 Zz
Table 2: Strains used in this study, [!) microcosms. Microcosms were aseptically sampled on D=1,3,5,10,20,30,60,90,140. N=3, error bars represent Ngx; -O. 033 10 '014 :0.016 A 0'002 O 0171 O 001 2 O 07'4 . o'ozi A :0'075 A 0'004 N
: : # the standard error of the mean (SEM). While water type is clearly a driver of bacterial persistence, serovar ' S POREENe ' e PO POUGNEDS
Salmonella Strain Source Antimicrobial Resistance - o | ot ('th' ) - YIl 3 b {t p Typ- -0.053+0.010 -0.037 £0.013 -0.036+0.008 2 -0.024 + 0.018 & -0.062 + 0.004 2
Javiana (Jav oond water R specific dynamics are evident within water types (see table 3, bottom). Typ+ -0.293+0.132 -0.013 +0.001 -0.022 + 0.004 @ -0.043 + 0.021 % -0.036 + 0.006 2
Heidelberg (Hed) Poultry house Rifampicin (lab-adapted) o _ e _
4. [5], 12:i— Maryland river water . =2 |Attachment to polystyrene is significantly affected by water type and serovar with S. Javiana, S. Javiana transfers to tomatoes at a significantly higher rate than S.
Newport (New-) Maryland river water no =1 | Heidelberg significantly lower in attachment capacity over three experimental replications. Heidelberg in all water types tested.
Newport (New+) Maryland river water Multidrug resistant N 5k % %
Typhimurium (Typ-)  Maryland river water no December 2017 February 2018 April 2018 1 T 1 sk _
Typhimurium (Typ+)  Maryland river water Multidrug resistant A BC C AB A A ABC | B DCBABAC A BC D AB A BC C - - 1
A Attachment index B T Attachment index s Attachment index
MD10- 5 3
r C 2 l 0.8
| w - I 0° zwoos- |l B N g _
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4 Transferability S. enterica serovar S. enterica serovar S. enterica serovar MD03 MDO04 MD06 MD10 TSB
 to polystyrene using onto cv. ‘Red water type

Figure 3: Serovar specific attachment to 96 well plate during static incubation in various water types. N=6 for Figure 4: Tomato transferability of S. Javiana and S. Heidelberg from 24 h water
each experiment. Serovar x water type interaction was significant in December, February experiment but not in April microcosms to cv. “Red Robin” tomatoes. N=5 tomatoes for each treatment

2018 (p=0.0004, p=0.0001, p=0.5039) via ANOVA(a=0.05). Letters denote significant influence in attachment capacity, combination, experimental design = CRD, error bars = SEM. Asterisks denote S. Javiana
either among serovars (across top) or water types (along right side) via Tukey HSD (a=0.05). significantly higher transfer than S. Heidelberg via a priori contrasts (a=0.05).
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- CFU/ mL all isolates CFU/mL into 10 mL of S. Javiana and S. .o o CEEPRL - ~ ~ : adateiece__
_ | microcosms Heidelberg in 5 mL CONCLUSIONS REFERENCES
StaﬁC inCUbatiOH at mi | i . . . . . i . . . . . Benne et. al. Epidemiolo nfection.
29°C "Repeated measures R CECEst 1 S. enterica decay over time was significantly impacted by water type when fit to 1 In S. enterica tomato transfer, Water type did not significantly influence " amsssemassee.
! ' g ' . . . . . . . . . . . 2. Greene SK et. al. Epidemiology and Infection. 2008;136(2):157-
asi Vi Baranyi primary decay model (p=0.0171). Furthermore, in non-tidal fresh, transfer capacity (p=0.1859), while serovar was a significant drivin 65, do: 10.1017/2095026680700859x .
: deSlgn WIth : +1 y p y y p p y p g g 3. Bell RL et. al. Frontiers in Microbiology. 2015;6:415. doi:
Stained with 0.2% microcosms Inoculation °f§ log reclaimed, and pond water (MD05, MD06, MD10) serovar specific decay rates were factor (p=0.0001) in all water types tested except for tidal brackish water | 103389/imicb201500415,
CV incubated 80 rpm CFU/ mL onto ‘Red observed with S. Heidelberg exhibiting significantly higher rates of decay than other (MDO04). b 012 Panes 3130, 155N 001 o35 T vome T
220 C RObln tomatoes Serovars in MDOS and MD].O . . . . \_ ,https://doi.org/10.1016/j.envres.2012.02.005. -/
| Incubation at 23°C ' 1 Future work includes repeating decay experiment with summer water - S
Dilition plated o 70% RH A In polystyrene attachment experiments, water type and serovar were significant samplings, including culture independent methods to assess viability, and ACKNOLEDGEMENTS
' TSA | | driving factors of attachment capacity (p=0.0001). Reclaimed water (MD06) performing transferability experiments with all serovars. This research was funded through SARE
TS harbored significantly lower attachment than pond and non-tidal freshwater (MD10 Q Significance: Better understanding risk of Salmonella in water sources GNE17-150-31064 and would not be possible
: : : T B and MDO05) in December and April. S. Newport MDR negative and S. 4,5,12:i- 5 without the CONSERVE sampling team, the
Figure 1: Experimentation workflow. Water for dilution plated on p p 5 will lead to more economical and sustainable irrigation management technical assistance of Mary Theresa Callahan
experimentation was collected October 30, 2017.  TSAR + Rifampicin attached significantly higher than S. Javiana and S. Heidelberg in all experimental without compromising food safety. and Brooke Szczesny, and the R visualization

replicates. No reproducible MDR effect on attachment ability was observed. )| assistance of Elizabeth Reed. D



