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1 - FATEC Mogi das Cruzes

The state of Sdo Paulo is the largest orange producer in Brazil, contributing to the
country's status as the largest exporter of orange juice. The state's high productivity
supplies the juice industries, ensuring that Brazil leads in the international market.
However, the spread of Greening (Huanglongbing) has concerned citrus growers, as
it is increasingly difficult to control, especially in their municipalities. Researchers
have been studying densification methods to minimize losses, thereby increasing the
number of trees and, consequently, the volume of harvested fruit. The search for
new methods to mitigate the impact of the orange harvest reduction is closely linked
to exports, potentially negatively affecting GDP (Gross Domestic Product). Analyzing
the costs imposed by the disease on the productive system can make decisions more
accurate and assertive. Through exploratory research, it was possible to gather data
to calculate the necessary expenses to minimize the damage caused by HLB and to
conduct a statewide survey of annual costs and costs during the productive life of the
trees.

Keywords: Costar; Control; HLB; Replantation.

Resumo:

Palavras-

O estado de S3o Paulo é o maior produtor de laranja do Brasil, contribuindo que o
pais seja maior exportador de suco de laranja. A grande produtividade do estado
abastece as industrias de suco, o que garante que o Brasil lidere no mercado
internacional. No entanto, o avango do Greening (Huanglongbing) tem preocupado
os citricultores, pois esta se tornando cada vez mais dificil controlar a propagacgao da
doenca, especialmente em seus municipios. Pesquisadores tém estudado métodos
de adensamento para minimizar os prejuizos, aumentando o nimero de arvores e,
consequentemente, o volume de frutos colhidos. A busca por novos métodos para
mitigar o impacto da reducdo da colheita de laranja estd diretamente ligada a
exportagdo, podendo influenciar negativamente o PIB (Produto Interno Bruto). A
analise dos custos impostos pela doenga ao sistema produtivo pode tornar as
decisGes mais precisas e assertivas. Por meio de pesquisa exploratdria, foi possivel
levantar dados para calcular os gastos necessdrios para minimizar os danos causados
pelo HLB e realizar um levantamento estadual dos custos anuais e durante a vida
produtiva das arvores.

chave: Custo; Controle; HLB; Replantio.
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El estado de Sdo Paulo es el mayor productor de naranjas de Brasil, contribuyendo a
que el pais sea el mayor exportador de jugo de naranja. La alta productividad del
estado abastece a las industrias de jugo, lo que asegura que Brasil lidere el mercado
internacional. Sin embargo, el avance del Greening (Huanglongbing) ha preocupado
a los citricultores, ya que es cada vez mas dificil controlar la propagacion de la
enfermedad, especialmente en sus municipios. Los investigadores han estudiado
métodos de alta densidad para minimizar las pérdidas, aumentando el nimero de
arbolesy, en consecuencia, el volumen de frutos cosechados. La busqueda de nuevos
métodos para mitigar el impacto de la reduccion en la cosecha de naranja esta
directamente relacionada con la exportacién, pudiendo influir negativamente en el
PIB (Producto Interno Bruto). El andlisis de los costos impuestos por la enfermedad
al sistema productivo puede hacer que las decisiones sean mas precisas y acertadas.
A través de una investigacion exploratoria, fue posible recopilar datos para calcular
los gastos necesarios para minimizar los dafos causados por el HLB y realizar un
estudio estatal de los costos anuales y durante la vida productiva de los arboles.
Palabras clave: Costar; Control; HLB; Replantacion.
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1. INTRODUCTION

Oranges stand out as the head fruit produced in the state of Sdo Paulo, with more
than 13 million tons harvested across more than 350,000 hectares, generating an
estimated production value of more than R$10.7 billion (IBGE, 2022).

The robustness of this production sustains not only the domestic market but also
boosts Brazilian exports. Orange juice is of great interest to countries like the
United States, the primary buyer. In August, the state of Sdo Paulo exported
32,618,522 kilograms of orange juice (converted to kilograms/liter), generating a
value of US$150,133,338.00 on a FOB basis (ComexStats, 2024).

A disease has been causing a reduction in fruit production and quality, shortening
the lifespan of orchards and significantly increasing production costs (GIRARDI,
2017). Greening, also known as HLB, is caused by a bacterium that lodges in the
vessels that circulate the elaborated sap (SANTOS FILHO, 2009).

In accordance with to the latest disease survey conducted by Fundecitrus (2024),
the Limeira region recorded severe contamination, with 49.57% of production
affected. Following this, Brotas stands out with 34.20%, and Avaré with 29.85%,
both close to the severe level.

New techniques are being tested to minimize the financial impact caused by HLB.
As stated by a news article published on the Embrapa website (2015), a study
conducted by Eduardo Girardi demonstrated a significant increase in productivity
per hectare. This increase was achieved by reducing plant spacing, resulting in
productivity up to 5 times that of traditional spacing. Furthermore, an 89%
increase in orchard production was observed in the first few years.

In this context, the fundamental objective of this study is to analyze, from an
economic perspective, how HLB affects the profitability of rural producers and
the extent of its impact on the state of Sdo Paulo's economy.

2. METHOD

This work was developed based on exploratory research, using as sources reports
from Fundecitrus, news and studies from the Embrapa portal, and scientific
articles from the open-access database Google Scholar. The calculation model
used was based on the cost control presented in the special edition of HF Brazil
magazine, Year 22 — No. 233, May 2023.

According to Gil (2008), exploratory research has the main purpose of
developing, clarifying, and modifying concepts and ideas, with a view to
formulating more precise problems or researchable hypotheses for later studies.

Therefore, the study aims to calculate and compare data already collected by
trusted institutions, ensuring the validity of this information. This will allow for
accurate calculations.
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3. RESULTS AND DISCUSSION

The study begins with a case study of the costs of irrigated and high-density
production in the Northern Region of Sdo Paulo, as presented in the HF Brazil
magazine. In this context, all the costs necessary to achieve profitable production
are detailed. The data to be presented later will serve as the basis for the study's
calculations.

The calculation begins with checking Table 1, from which we extracted data to
divide one hectare by spacing. The extracted data were entered into Table 2,
where two equal values of 769.23 were found for the 6.5 x 2 spacing, and a value
of 833.33 for the 6 x 2 spacing. After finding these values, a simple average was
performed, obtaining a rounded value of 790.60 plants per hectare.

Table 1 — Irrigated and Densely Planted — Northern Region of S3o Paulo
Area (hectares)

Precoce Meia - Estagdo Tardia Total
Composicdo das variedades 15% 40% 45% 100%
Espagamento 6,5x2 6x2 6,5x2
Irrigagao Gotejamento Gotejamento Gotejamento
Vida util total 15 15 15 15
Area em formagao (ha) 10,89 29,04 32,67 72,6
Area em produgio (ha) 43,56 116,16 130,68 290,4
Area total (ha) 54,45 145,2 163,35 363

Source: HF Magazine (2023)

Table 2 — Calculation (Plants/Hectare)

Espagameto Area do Espagamento (m?) Hectare/Area
6,5x2 13 769,23
6,5x2 13 769,23
6x2 12 833,33
Média (Hectare/Area) 790,60

Source: Author (2024)

The second step is to calculate the cost per hectare for HLB (Greening) control.
Table 2 will be used to do this.

To calculate the total cost of HLB control, use the following formula: total cost
divided by the number of plants per hectare. Hence, the division was R$3,592.72
divided by 790.6 plants per hectare, resulting in a cost of R$4.55 per plant.

Another important piece of data is the cost related solely to eradication and
replanting. Accordingly, the same formula is used to calculate the cost of HLB
control per plant. Thus, the division was made between R$735.70 and RS 790.6
per plant, resulting in a cost of R$0.93 per plant.
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Table 3 — Cost of HLB (Greening) control 2023

2023
HLB (A) Total (B) % HLB (A/B)
Insumos Defensivos 1.377,02 9.793,28 14,1%
Operagdes Mecanicas Pulverizagdes 1.170,23 2.709,12 43,2%
Ma3o de obra Pulverizagdes/Inspecdo 309,77 2.332,38 13,3%
Erradicacdo e Replantio 735,70 735,70 100,0%
Total 3.592,72 15.570,48 23,1%

Source: HF Magazine (2023)

After calculating the cost of HLB control and eradication and replanting per plant,
it is possible to begin calculating the costs in the state of Sdo Paulo. The study will
be conducted using the 2024 Fundecitrus report.

The report divides the state of Sao Paulo into the following sectors:

e North: Bebedouro and Altinépolis;

e Northwest: Votuporanga and S3o José do Rio Preto;
e (Center: Brotas, Duartina and Matao;

e South, Limeira Porto Ferreira;

e Southwest: Avaré and Itapetininga;

Each sector studied will have a table with rows grouped by tree age. The groups
are:

e Group 0: 0 to 2 years of age;

e Group 1: 3 to 5 years old;

e Group 2: 6to 10 years old;

e Group 3: over 10 years of age;

The study is structured as follows: trees were counted by age in each city, and the
report accounts for the number of recently planted trees in the area. Therefore,
the study reported the total number of plants contaminated by HLB without
accounting for disease stage.

Based on HLB contamination data categorized by plant age and property size, the
average number of contaminated trees per age was calculated for each sector to
estimate the number of infected trees in each age group. The data in Table 4 refer
to the North region, Table 5 to the Northwest region, Table 6 to the Central
region, Table 7 to the South region, and Table 8 to the Southwest region.

Adding up the number of contaminated plants per sector, we obtain a total of
99,153,095 affected plants. Inflating the cost of eradication and replanting to
2024 using the IPCA (Broad Consumer Price Index) rate and the Central Bank of
Brazil's calculator, we arrive at a value of R$0.96. The cost of eradication and
replanting is 99,153,095 x R$0.96, which equals R$95,186,971.12.
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Table 4 - Study of the Northern Region of Sdo Paulo

Arvores Bebouro Arvores Altinpolis Total Média HLB porIdade (%) Plantas Contaminada
Grupo0 3908.225 1.154.026 5062.251 3 145.299
Grupo 1 3079.383 361940 3441303 66 2254479
Grupo 2 5085380 661.327 5.746.708 54 3.090.766
Grupo3 13.147376 3.729.459 16.876.835 56 9.503.506
Total de Arvores Contaminadas; 14.994.050

Source: Author

Table 5 - Study of the Northwest Region of Sao Paulo.

Arvores Voltuporanga Arvores Séo José do Rio Preto Total Média HLB por Idade (%) Plantas Contaminada
Grupo0 260.135 1949830 2.209.964 0 0
Grupo 1 1572530 1.585.362 3157892 15 482526
Grupo?2 1460.264 3320.040 4.780304 pl} 1.128.152
Grupo3 2747422 3.997.108 6.744.529 5 321,040
Total de Arvores Contaminadas: 1931717

Source: Author

Table 6 - Study of the Central Region of Sdo Paulo

Arvores Matio Arvores Duartina  Arvore Brotas Total Meédia HLB por dade (%) Plantas Contaminada
Grupo 0 5.027.903 4.881.293 683.079 10.592.275 13 1323932
Grupo 1 3.656.228 7.066.840 642324 11365.392 59 6.713.199
Grupo 2 5.752.184 8.062.782 1.339.127 15.154.094 74 11273.441
Grupo 3 6.751.855 12.503.931 2228505 21.484.292 76 16316.227
Total de Arvores Contaminadas: 35.626.799

Source: Author

Table 7 - Study of the Southern Region of Sdo Paulo

Arvores Limeira Arvores Porto Ferreira Total Média HLB por Idade (%) Plantas Contaminada
Grupo0 1.970.981 3.363.008 5.333.989 22 1.188.413
Grupo 1 2338634 4405972 6.744.606 75 5.063.176
Grupo 2 2499511 4.559.098 7.058.608 86 6.062.639
Grupo3 7325.864 6.917.164 14.243.029 91 12.946.913
Total de Arvores Contaminadas: 25.261.140

Source: Author

Table 8 - Study of the Southwest Region of Sdo Paulo

Arvores Avaré Arvores Itapetininga Total Média HLB por Idade (%) Plantas Contaminada
Grupo0 4.044.646 2.969.930 7.014.576 5 339.505
Grupo 1 5.095.064 3132539 8.227.603 47 3.890.833
Grupo 2 3.088.412 3.719.227 6.807.639 55 3.760.540
Grupo3 18.926.406 6.019.419 24.945.825 54 13.348511
Total de Arvores Contaminadas: 21.339.389

Source: Author
Adding all plants, both healthy and those contaminated by HLB, the state of Sdo

Paulo has a total of 186,991,733 plants. Based on the aforementioned method,
the adjusted cost of HLB control for 2024 is R$4.69 per plant. Hence, the Cost of
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HLB Control (SP) is equal to 186,991,733 multiplied by 4.69, resulting in
R$876,991,227.77.

The following study will be conducted with Group 3, composed of plants older
than 10 years. We will assume that these plants will reach 15 years of age, as per
the value mentioned in the HF magazine project. The calculation will be based on
the cost of HLB control, discounting the cost of eradication and replanting. Hence,
the analysis will be structured as follows: Cost of Group 3 equals R$4.69 minus
R$0.96, resulting in RS3.73.

Adding up all the plants in Group 3 and subtracting those that are contaminated
yields a rounded-down total of 31,858,313 plants. Deflating the cost of R$3.73
year-on-year until 2009 using the IPCA (Brazilian Consumer Price Index), we have:

Table 9 - Deflated Value up to 2009 (IPCA)
2009 2010 2011 2012 2013 2014 2015 2016 2017 2018 2019 2020 2021 2022 2023 2024
Valor (RS) 159 167 179 188 199 212 233 254 260 2,71 280 287 315 342 358 373
Source: Author

After finding the values and adding them up, we found that a tree has an
accumulated cost of R$40.77 over 15 years of life. Multiplying the number of
trees by the annual cost, as shown in Table 10:

Table 10 — Cumulative HLB Cost for Group 3

Ano Valor (RS) Gasto por Arvore
2009 1,59 50.654.717,67
2010 1,67 53.203.382,71
2011 1,79 57.026.380,27
2012 1,88 59.893.628,44
2013 1,99 63.398.042,87
2014 2,12 67.539.623,56
2015 2,33 74.229.869,29
2016 2,54 80.920.115,02
2017 2,60 82.831.613,80
2018 2,71 86.336.028,23
2019 2,80 89.203.276,40
2020 2,87 91.433.358,31
2021 3,15 100.353.685,95
2022 3,42 108.955.430,46
2023 3,58 114.052.760,54
2024 3,73 118.831.507,49
Total: 40,77 1.298.863.421,01

Source: Author

Over 15 vyears, rural producers in the state of S3o Paulo incurred total
expenditures of R$1,298,863,421.01, a considerable cost.

Another cost that can be studied is the amount spent by the state of Sao Paulo
on seedlings, using the prices available online as a reference. Viveiro Tropical, a
certified nursery, offers Pear Rio orange seedlings for R$18.00 each. By adding
this value to the cost of eradication and replanting (R$0.96) and multiplying it by
the number of contaminated plants (99,153,095), we can estimate the total cost
at R$1,879,942,681.
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Finally, conducting the study enabled simulations to verify profit by age group,
varying spacing and analyzing the impact of the number of plants infected with
HLB before planting. The total cost per tree was calculated using the total project
price of R$42,779.78 per hectare, as shown in Table 11 below.

Image 1 — Total Cost of Orange Production R$/Hectare

a6 I MaM o Admde csmpmnd
Insumos (A) 7.791,99 1082582 10.111,28  10.062,26  9.793,28
Corretivas 625,00 625,00 457,15 625,00 533,04
Fertilizantes 1.887,69 162898 288338 2.494,72 2.866,85
Defersivos/Adjuvantes/Faliares 5.279,31 657184 676524 624254 634340
Operagio mecanica (8) 21590,59 268657 292073 259059  2.708,12
Outras operactes 974,56 108149 130481 974,56 1.097,26
Pulverizacio 1.615,92 160508 151592 1.615,92 1.611,86
Erradicacio/Replantio (C) 989,81 989,81 32,18 32,18 735,70
Erradicacao 587,42 SET A2 312,18 312,18 484,21
Replantio 402,39 402,39 - - 251,49
Mio de obra (D) 2.247,90 240106 243297 209415 233238
Irrigacio (E) 1.911,00 1.911,00 191100 1911,00  1.911,00
Despesa geral (F) 124829 1.498,46  1.326,66 113529  1.347.57
Colheita e frete (G) 878312 1315066 1231146 828823  11.241,18
Colheita (mac de obra) £.051,10 9.060,10  8.481,93 571019 7.744,57
Frete 2732,02 409056 382952 257810 349661
Impostos e recalhimentos (H) 541,25 737.49 747,32 486,77 659,54
Seguro (I} 148,42 148,42 148,42 148,42 148,42
Assisténcia técnica (J) 310,63 376.29 353.76 339,40 349,63
Juros de capital de giro 1.805,65 236160 221089 1.865,65  2.122.94
CUSTO OPERACIONAL 28.368,64  37.087.17 3478666  29.234,01  33.350,77
CARP/Ha 9.318,70 9.611,19  9.319,70 931970  9.429,01
Magquinasimplementos 129193 129133 129193 1.291,93 1.291,93
Equiparmentos (rmigacaa) 1.550,57 155057  1.550,57 1.550,57 1.550,57
Pamar 3.604,34 389582 360434 360434 371364
Benfeitoria 1.338,65 133865 133865 1.338,65 1.338,65
Terra 1.534,21 1.534,21 153421 1.534,21 1.534,21

CUSTO TOTAL 37.688.35 46.698.36 44.106,37 38.553. 11 42.779.78

Source: HF Magazine (2023)

The average number of plants per hectare has already been defined at 790.60.
The total cost shown in Table 11 is R$42,779.78; dividing this by 790.60 gives
R$54.11.

Correcting the value of R$54.11 on the IBGE website yields R$56.85.

To make the study more precise, an overall average HLB was calculated for each
age group, and the results are shown in Table 12.

The HLB percentage was used to estimate the number of still-productive trees in
each age group. The variable "box/tree" was used to determine the volume of
orange boxes (40.8 kg) per hectare, and this value was multiplied by the number
of productive trees.
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Table 12 — Average HLB by Age in SP

Idade Percentual (%)
Grupo O 8,50
Grupo 1 52,44
Grupo 2 58,58
Grupo 3 56,28

Source: Author

Image 2 — Estimated 2023/24 orange crop by tree age group

Estimativa da safra de laranja 2023/24
Idade dos por grupo de idade das arvores
talhoes 3-5 6—10 Acima de
i ] ) Total
anos anos 10 anos

(caixas/ (caixas/ (caixas/ (caixas/

arvore) arvore) drvore) drvore)
3-5anos............ 0,84 0,84
6 — 10 anos.......... 0,56 1,75 1,72
Acima de 10 anos 0,39 0,92 2,26 217
Total........c.uucu..... 0,81 1,66 2,26 1,83

Source: Fundecitrus (2024)

The variables used to estimate production by age group were: 0.84 for Group 1,
1.75 for Group 2, and 2.26 for Group 3. The cost of production was calculated by
multiplying the total cost per plant by the number of trees in one hectare.

To find the Gross Revenue (RS), the average prices of Pear oranges in the regions
of Araraquara, Bebedouro, Limeira, and Mogiana were calculated, using the 2024
annual series from the HF Brazil website. The prices are respectively: RS 90.39;
RS 89.34; R$ 95.34 and RS 91.75.

(90,39 + 89,34 + 95,34 + 91,75)
4

Média de Preco Anual = R$ 91,83

Média de Prego Anual =

The value is multiplied by the Quantity of Boxes (40.8 kg) to find the Gross
Revenue per hectare.

Finally, Profit is calculated by subtracting Production Cost from Gross Revenue.
To this end, three tables were created, separated by age group, with the following
fields: “Spacing Variation”, “STAND”, “Productive Plants”, “Box Quantities
(40.8Kg)”, “Production Cost RS”, “Gross Revenue (RS)”, and “Profit RS/(ha)”.

Tables 14, 15, and 16 use HLB values that most closely approximate reality. It can
be seen that the producer will only make a profit when the number of trees per
hectare reaches Group 2, corresponding to the 6-10-year period. Until then, the
owner will face production losses.
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Table 14 — Profit Simulation for Group 1
Variacdo de Espacamento  STAND  Plantas Produtivas Quantidade Caixa (40,8Kg) Custo de Producio RS Receita Bruta (RS) LucroRS$/(ha)

6,00x2,00 833,00 396,17 332,79 47.356,05 3122539 -16.130,66
6,00x 1,00 1.666,00 792,35 665,57 94.712,10 62.450,78 -32.261,32
6,00x1,50 1.111,00 528,39 443,85 63.160,35 41.646,35 -21.514,00
6,00x2,50 666,00 316,75 266,07 37.862,10 24.965,32 -12.896,78
6,00 3,00 555,00 263,96 21,7 31.551,75 20.804,43 -10.747,32

Source: Author

Table 15 — Profit Simulation for Group 2

Variagdo de Espagamento  STAND  Plantas Produtivas Quantidade Caixa (40,8Kg) Custo deProdugdo RS Receita Bruta (RS) Lucro RS/ (ha)

6,00x 2,00 833,00 345,03 603,80 34.326,03 56.654,56 2232853
6,00x 1,00 1.666,00 690,06 1.207,60 68.652,07 113.309,12 44.657,05
6,00x 1,50 1.111,00 460,18 805,31 45.781,78 75.562,08 29.780,30
6,00x 2,50 666,00 275,86 482,75 2744434 45.296,44 17.852,10
6,00x 3,00 555,00 229,88 402,29 22.870,29 37.747,03 14.876,75

Source: Author

Table 16 — Profit Simulation for Group 3.

Variagdo de Espacamento  STAND  Plantas Produtivas Quantidade Caixa (40,8Kg) Custo deProdugioRS Receita Bruta (RS) Lucro RS/ (ha)

6,00% 2,00 833,00 361,69 817,42 46.470,11 76.698,17 30.228,05
6,00x 1,00 1.666,00 723,38 163483 92.940,23 153.396,33 60.456,10
6,00x 1,50 1.111,00 482,40 1.090,22 61.978,75 102.294,91 40316,17
6,00x 2,50 666,00 289,18 653,54 3715378 61321,70 2416793
6,00 3,00 555,00 240,98 544,62 30.961,48 51.101,42 20.139,94

Source: Author

Two scenarios were simulated: in the first, the infection rate is 70%, and in the
second, it is 80%.

The first scenario, represented by tables 17, 18, and 19, shows that even with
increased contamination in the orchard, profit will be lower compared to the
current scenario. Nevertheless, starting with Group 3, the citrus grower will begin
to make a profit, as the costs of Group 1 will not be covered by the income
generated in Group 2.

Table 17 — Profit Simulation for Group 1 (70% HBL)
Variacdo deEspacamento  STAND  Plantas Produtivas Quantidade Caixa (40,8Kg) Custo deProducdoRS Receita Bruta (RS) LucroRS / (ha)

6,00%2,00 833,00 249,90 209,92 47.356,05 19.696,42 -21.659,63
6,00x 1,00 1.666,00 499,80 419,83 94.712,10 39.392,84 -55.319,26
6,00%1,50 1.111,00 33330 21997 63.160,35 26.269,77 -36.890,58
6,00%2,50 666,00 199,80 167,83 37.862,10 15.747,68 -22.11442
6,00x3,00 555,00 166,50 139,86 31.551,75 13.123,06 -18.428,69

Source: Author
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Table 18 — Profit Simulation for Group 2 (70% HBL)
Variacdo deEspacamento  STAND Plantas Produtivas Quantidade Caixa (40,8Kg) Custo deProdudoRS Receita Bruta (RS) Lucro RS/ (ha)

Global Innovation & Technology

6,00 2,00 833,00 249,90 43733 2486193 41.034,20 16.172,28
6,00x1,00 1.666,00 499,80 874,65 49.723,85 82.068,41 32.344,56
6,00x1,50 1.111,00 33330 583,28 33.159,18 54.728,69 21.569,51
6,00x2,50 666,00 199,80 349,65 19.877,60 32.807,66 12.930,06
6,00 x 3,00 555,00 166,50 291,38 16.564,67 21.339,12 10.775,05

Source: Author

Table 19 — Profit Simulation for Group 3 (70% HBL)
Variagdo deEspacamento  STAND  Plantas Produtivas Quantidade Caixa (40,8Kg) Custo de Produgdo RS Receita Bruta (RS) LucroRS / (ha)

6,00x2,00 833,00 249,90 564,77 32.107,40 52.992,74 20.885,34
6,00x 1,00 1.666,00 499,80 1.129,55 64.214,80 105.985,49 41.770,69
6,00x 1,50 1.111,00 33330 753,26 4282212 70.678,20 27.855,48
6,00x 2,50 666,00 199,80 451,55 25.670,50 42.368,75 16.698,25
6,00x3,00 555,00 166,50 376,29 21.392,09 35.307,29 13.915,20

Source: Author

In the second scenario, represented by tables 20, 21, and 22, it is observed that
when contamination reaches 80%, citrus cultivation becomes unviable. Even if
the plant reaches Group 3, with more than 10 years of age, there will be no profit
for the citrus grower, making cultivation economically unsustainable.

Table 20 — Profit Simulation for Group 1 (80% HBL)

Variagdo de Espacamento  STAND  Plantas Produtivas Quantidade Caixa (40,8Kg) Custo deProdugdo RS Receita Bruta (RS) Lucro RS/ (ha)

6,00%2,00 833,00 166,60 139,94 47.356,05 13.130,95 -34.225,10
6,00x 1,00 1.666,00 333,20 279,89 94.712,10 26.261,89 -68.450,21
6,00x 1,50 1.111,00 222,20 186,65 63.160,35 17513,18 -45.647,17
6,00x 2,50 666,00 133,20 111,89 37.862,10 10.498,45 -27.363,65
6,00x 3,00 555,00 111,00 93,24 31.551,75 8.748,71 -22.803,04

Source: Author

Table 21 — Profit Simulation for Group 2 (80% HBL)

Variagdo de Espacamento  STAND  Plantas Produtivas Quantidade Caixa (40,8Kg) Custo de Produgdo RS Receita Bruta (RS) LucroRS / (ha)

6,00x2,00 833,00 166,60 291,55 16.574,62 27.356,14 10.781,52
6,00x 1,00 1.666,00 333,20 583,10 33.149,24 54.712,27 21.563,04
6,00x1,50 1.111,00 222,20 388,85 22.106,12 36.485,80 14.379,67
6,00x2,50 666,00 133,20 233,10 1325174 2187177 8.620,04
6,00x3,00 555,00 111,00 194,25 11.043,11 18.226,48 7.18337

Source: Author
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Table 22 — Profit Simulation for Group 3 (80% HBL)
Variagdo de Espacamento  STAND  Plantas Produtivas Quantidade Caixa (40,8Kg) Custo deProducdo RS Receita Bruta (RS) Lucro RS /(ha)

6,00x2,00 833,00 166,60 376,52 21.404,93 35.328,50 13.923,56
6,00x 1,00 1.666,00 333,20 753,03 42.809,87 70.656,99 27.847,12
6,00x1,50 1.111,00 222,20 502,17 28.548,48 47.118,80 18.570,32
6,00x2,50 666,00 133,20 301,03 17.113,67 28.245,83 11.132,16
6,00x 3,00 555,00 111,00 250,86 1426139 23.538,19 9.276,80

Source: Author

4. CONCLUSION

A financial assessment of the impact of HLB on the orange-producing sector in
S3ao Paulo exposed the severity of the costs associated with combating the
disease and the death of infected plants. The study found that citrus producers
incur high costs due to disease control and seedling replanting, as well as
productivity losses, which reduce the commercial longevity of orchards and
impact producer revenue. While the analysis showed that some adverse effects
can be mitigated through practices such as increasing tree density, the spread of
HLB remains a serious threat to the citrus sector.

The data studied would allow for a very detailed understanding of the costs
throughout the productive life of the trees. The estimated value for control and
eradication measures, as well as expenses for replanting, includes basic
components for future planning in the citrus sector of Sao Paulo, indicating a
subsequent demand for more research and investment in technologies to control
Greening. The economic viability of orange production will increasingly depend
on integrated pest management and sustainable management practices. Until a
cure for the disease (HLB) is achieved, the producer will assume a high risk in
their citrus project, given the widespread dissemination of the disease in the
state, as well as the increased production costs the frequent use of insecticides,
replanting, and decreased orchard productivity, negatively impacting the entire
production chain.
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