Laboratory Simulation of Salmonella Contamination and Recovery on
Bermudagrass
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was loaded with known levels of Salmonella. Salmonella
grown in trypticase soy broth was concentrated and washed by
three cycles of centrifugation (5K x g, 15 min, 10C) and
suspension in phosphate-buffered saline (PBS). Cell
suspensions were counted (colony forming units, cfu/ml) by
dilution plating on trypticase soy agar (TSA) and stored at 4C.
To simulate irrigation, freshly cut leaves were trimmed to 6 cm
in length and 3 cm of the leaf tips dipped individually 10X in
Salmonella-loaded WCW. Treated leaves were held on sterile
filter paper wetted with sterile distilled water inside glass Petri
dishes at room temperature. Individual leaves, removed at
intervals for Salmonella testing, were placed tip down in sterile
5-ml plastic culture tubes containing 1 ml of sterile PBS.
Salmonella were eluted by vigorous swirling in tightly capped
tubes using a vortex mixer (15 sec, 2X) and counted on TSA
spread plates. Recovery from leaves exposed to 106 cfu/ml,
varied widely (0 - 104 cfu/leaf) within and among cultivars.
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*1.0, 0.1, and 0.01 ml (3 tubes each) of undiluted effluent was
added to 10 ml buffered peptone water and incubated for 24 hrs
at 35C in a water bath, then 0.5 ml of each tube was transferred
to 10 ml of Rappaport-Vassiliadis R10 broth and incubated at
42C +/- 1C for 24 to 36 hrs in a water bath. Positive tubes were
transferred to modified semisolid Rappaport-Vassiliadis (0.1 ml
in 3 drops each to 6-well cell culture plates) and incubated at 42C
ina“dry” incubator. All RVR10 tubes (positive or negative) were
transferred to a 96-well PCR plate (0.1 ml of each tube) and
heated to 98C for 10 minutes in a thermal cycler. A 10:1or 10:2
dilution was made and 2 pl was subjected to real time PCR with
spaQ primers. Most probable numbers (MPN) of Salmonella
colony forming units per 100 ml effluent sample were determined
from real time PCR results and the data combined (6 samples per
lagoon) to estimate Salmonella levels (log average or geometric
mean MPN/100 ml and std dev) for each lagoon.

Lagoon

Log10 cfulleaf

20 leaves per cultivar inoculated with R21

ANOVA

Source of Variation S5 ___dr M
Between Groups 3
Within Groups.

Total

Log10 Salmonella

Log10 Salmonella

Salmonella on Bermudagrass

Log10 cfu/leaf

Cultivar Means (+/- sd)*

ANOVA

S F Pvaue Fuo
9.7888 7 13984 18671 0.0787 20703
1384 152 0749

12363 150 Total

Effect of Inoculum Level on Contamination of
'Russel' Bermudagrass by Salmonella

4
Log10 Inoculum Level cfu/ml

Effect of Inoculum Level on Contamination of
'Russel' Bermudagrass by Salmonella

y = 0.0018x>6761

R? = 0.8342

3 4 5 6
Log10 Inoculum Level cfu/ml

it Sourceof Variation S df __MS F
BetweenGroups 31955 4
Within Groups

Salmonella on Bermudagrass

Isolate Means (+/- sd)*

“inoculated on Russell, 10 leaves per isolate

Pvalie Ferit
07989 08006 05312 25787
aa%01 45 09978

4809749

Linear model (top left)
and power model (bottom
left) of laboratory
simulated contamination
of Russell bermudagrass
leaves with Salmonella
R21in WCW. Each point
is the mean of 10 leaves.
The models show a
difference of about 2 logs
in the predicted minimum
inoculum level required
for detectable levels of
contamination. Future
work will test these
models with lower
inoculum levels and
refined detection and
enumeration methods to
improve estimates of the
minimal Salmonella level
required for detectable
contamination of
bermudagrass leaves.

Summary

Worst case water is a useful substitute matrix
for swine lagoon effluent in controlled
laboratory experiments with Salmonella.

No differences in levels of Salmonella
contamination of bermudagrass leaves were
observed among five Salmonella isolates
tested in the laboratory simulation.

Laboratory  simulated contamination  of
bermudagrass leaves with Salmonella varied
widely (0 to 5x10* cfu/cm? leaf area) within and
between eight cultivars tested.

Laboratory  simulated contamination  of
bermudagrass leaves with Salmonella at
measurable levels (> 5 cfu/cm? leaf area)
required high levels (>10° cfu/ml) of Salmonella
exposure in the worst case water matrix.

Laboratory simulation models predict that
bermudagrass leaves in this system must be
exposed to Salmonella levels >103% — 105 cfu/ml
to produce detectable contamination.

Salmonella levels in all swine lagoons
tested were below inoculum thresholds
predicted in the simulation models and
effluents from these lagoons would not

be expected to produce measurable
contamination of bermudagrass leaves.




