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The Impact of Tolerant Varieties on Managing Citrus Greening Disease
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Introduction = Next, two scenarios with resistant varieties are considered: one with continued Results
insecticide use and one without, across six resistance levels (50% to 100%).

= The Florida citrus industry has been significantly impacted by Huanglongbing * The optimization process calculates the net present value (NPV) of infinite = The option of tolerant/resistant varieties leads to a divergence in psyllid control.
(HLB), a disease that first appeared in 2005 and has since spread rapidly, rotations under different rotation lengths (1 to 30 years). As the cultivar’s efficacy improves, more growers find it optimal to cease psyllid
infecting approximately 80% of the citrus trees in the state. The industry has » The optimal timings for replanting with resistant varieties (T_a) and halting spraying before the rotation ends.
faced substantial declines in acreage and yields due to HLB. (Singerman and insecticide spraying during the initial rotation (T_S) are calculated. If it is optimal " Immediate adoption of these cultivars is suboptimal due to zero yields from
Useche 2019:5preen and Zansler 2016) to continue spraying, only the replanting time is established. replanting and high replanting costs.

" HLB Is a bacterial disease spread by the Asian citrus psyllid, which damages tree = Two grove densities (220 and 303 trees per acre) and 16 disease classes are = Figure 2 indicates gains from adopting these varieties increase with both the
'oots and blocks nutrient movement, resulting in stunted growth and reduced considered. The goal is to determine the optimal timing for adopting resistant starting age of the grove and the efficacy.
fruit quality (Graca 1991). Various management strategies, including insecticide varieties and ceasing insect control, balancing costs and benefits under different

treatments, nutritional programs, and removal of diseased trees, have been

scenarios.
implemented to combat HLB. However, these strategies are costly, can lead to
pest resistance, and are often less effective due to the latency period of the Model
disease. -
= Long-term solutions to HLB focus on the development of resistant varieties. The grower's maximization problem becomes: 100007 _ [
While no HLB-resistant varieties are currently available, ongoing research and 140007
significant investments by federal and state governments, industry, and the T, | izzz
scientific community aim to develop such varieties. Promising research includes max Z D >‘ >1(Yie|d o Treesy(a,d)) — C1I; — Cyr | — Cr 5
: : ) : L : : T, . Ts.. — - L l (1 € T)t (1) 8000
findings on citrus-related plants with significant resistance and genetic S| =0 T .
engineering technigues to create HLB-resistant varieties, offering hope for the +i (T, Tii, PVii, Cr) 2000
future of the Florida citrus industry. ’ | 000
Subject to:
Research question N, -
N(t+1) — Nt — ﬁNt (1 — E) — ’)/Nt[t + N (2)
This paper models grower behavior in managing HLB with the option of adopting
resistant/tolerant varieties.
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Simulation Figure 2. Gain per acre from resistant varieties by starting age of grove and cultivar efficacy at 220
trees/acre under the price scenario of $1.59/Ib solids.
v Xiery = Xo = abZ(D = X; = Y] = abZp—y(D = Xo—t) = Yio-) “)
~ = S Discussion
Continuous Insecticide Spraying Early Termination of Spraying Y - Y — CLbZ _ D - X _ - Y _ 5 . . . . .
p | i (1) t =) (=) (+-0) ) = This work creates an economically optimal management regimen for managing
v y HLB with the option of tolerant/resistant varieties.
1y e et v i ok Nl R R = The introduction of these varieties provides long-term benefits but creates
TSZ] —_— CLZ'j (é)

= b = | short-term challenges, leading to divergence in grower practices and potential
externalities that could continue disease progression regionally, despite the
availability of these cultivars.

i

Thes2 values enter Eq. (20) as scrap

NPV is calculated for ay;=1~20
valies

e T, where p; Is the price received per unit output. = Policymakers play a crucial role in emphasizing collective strategies during the
grower's optimi zation the grower's optimization u Za Zd(Yleld o) Treest(a7 d)), represents the total yleld per acre. transfﬂon tO these \/aﬂe‘ﬂes
| 3 . = Trees_t (a,d) is a matrix that represents the number of trees at each age and
‘ompare the two pairs of NPVs to select {Ta,*. Ts,*.T,*} dISeaSe ClaSS ]COI” a I’OV\/GF Iﬂ eal' t
L oras yeart | | References
= The grower will incur costs of the insecticide spraying, C;, maintenance costs,

C'y, the cost of replanting, Ch..

Fiaure 1. Simulation Steps = Singerman, Ariel, and Pilar Useche. 2019. "Impact of Citrus Greening on Citrus

" The grower chooges simultaneously when to adopt the resistant cultivar, T,,;, anc Operations in Florida” EDIS FE983. https:/edis.ifas.ufl.edu/publication/FE983.
B . . . A \ivhen.to stop the insect c.ontrol program to manage the insect population, T, . - Spreen. Thomas H. and Marisa L Zansler. 2016. “Economic Analysis of
sceenzlg]ouviﬁ(e)?e neoglrr;;st\/a;i \\;;r;?etsrist dee\(/)eplg;nead rsgihs%lriennggitnszc;cigzes lgned : ic uaﬁon (21) represents m.sect Dopula?h.o.n growth. Incentives to Plant Citrus Trees in Florida.” HortTechnology 26 (6).
nutritional programs | " Equation (22) represents disease acquisition. = Graca, J Vda. 1991. “Citrus Greening Disease.” Annual Review of
| = Equations (23) and (24) represent the HLB progression among citrus trees. Phytopathology 29 (109): 36. Grenfell, B. T., and A. P. Dobson. 1995. Ecology of

Infectious Diseases in Natural Populations. Cambridge University Press.
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