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Introduction Methods Results
Curly Top Disease (CT) affects more than 300 We implemented two theoretical models, deterministic and stochastic, which we proposed within the The stochastic and deterministic models provide
species of plants. This includes economically classical susceptible-infected framework. The models assume a mixed plant population of beets reasonable approximations of the CT outbreak as
important crops such as tomatoes, sugar beets, (preferred hosts) and tomatoes (unsuitable hosts). The models consist of four classes, one susceptible compared to the observed disease counts (Figure
beans, and peppers in semi-arid areas across Utah, class and one infected class, for each plant type. Due to the mechanisms of transmission, we consider 2). The standard deviation of the number of
Arizona, California, and Nevada [1]. Tomatoes only the beets to be infective agents. We parameterize the model using data collected from an !”fECted t.omfato plants over th.e.f'rsf‘ seven weeks
'anCted W|tthThd||spIaY S'Ig”: of stunted growth experimental tomato field (Figure 1), in which tomatoes were planted next to beets. We then use these 15 Shcl)oV\Im N :'g”e 4EThek|de|||nt|f|c?t|o.n of the
an upturne , choleretic leat margins. In most _ parameters to study the evolution of disease incidence variability over time. yar.la | !ty O DLIEITERLS ELITHES T |mport§nt
cases, infected tomatoes do not produce new fruit, insight into the range of outcomes for any given
and fruit that was set prior to infection fails to fully Deterministic Model: outbreak.
mature [2]. Historically, CT has caused extensive The deterministic model is given by a set of coupled ordinary differential equations. This model assumes —
damage in tomato crops, resulting in substantial two transmission parameters for “between suitable host transmission” (beet-to-beet) and “from suitable .
' i . . . . . e . 39 e |
economic loss for the tomato industry [3]. Control host to non-suitable host” (beet-to-tomato) transmission. We begin by defining the following state and 1 =
methods for CT are scarce, and methods for transmission parameters: e
predicting and assessing the scope of CT outbreaks : %**
~a [fae [3: Rate of transmission from beets to tomatoes S,: Susceptible beets E “ o
. ® [ § %%*
PB': Rate of transmission from beets to beets I.,,: Infected tomatoes crer
Goal: Accurately model the progression of S..: Susceptible tomatoes I,: Infected beets T
Curly Top Disease in tomato crops and assess Then, the model is given by:
the variability of Curly Top Disease outbreaks. ¥ ¥ : 1 2 * e : ; 7
st . ha s Figure 4: Standard deviation at
dt Im o ’BSmIb and dt Ib o ’B Sb[b’ each week of 10,000 simulations
PR P Stochastic Model:
Transmission Characteristics | | N "
. . For the stochastic model, we assume two possible transitions:
Curtoviruses are transmitted by the beet Acknowledgements
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Tomatoes are not a preferred food source for deterministic model to produce 10,000 realizations of the process.
eafhoppers, and after biting a tomato,
eafhoppers quickly move on [6]. Thus, it is . infocted Tomatoss forWesks 1.7 o deondTomewepeWk
oelieved that the spread of CT to unsuitable hosts, t Db o | 5 Sopetmental Data _ -
such as tomatoes, is a consequence of sample *
. 25 - T o
feeding by the leafhoppers [5, 6]. 8 8 o References
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Figure 2: Disease counts from experimental data (black Figure 3: Box-plots of the simulated data for the number £6] Thomis'tp" a”td i"”t'hR' bK EIerth;’f host pprsfireniﬁ OI” trag;rgissli;’%o‘cgcg;'y
. . . stars), outputs from the deterministic model (blue plus of infected tomatoes. The experimental data counts 9%2_\/2'8:5 0 tomato by the beet leafhopper. Phytopathology 67, 7 {1577), 305~
!:lgure 1: Weekly disease maps for CT progression signs), and mean values of 10,000 paths generated using collected from the tomato planting are shown in pink
in tomatoes observed from June 6 - August 7, 2019. the stochastic simulation algorithm (red circles). circles.




