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Abstract - Huanglongbing (HLB) is one of the most devastating diseases for citrus sector. In
Brazil, the state of Bahia is free of the disease, however it is on constant alert to prevent its
introduction. One of the main areas of citrus exploitation in the state is located in the Recdncavo
Baiano’s identity territory and is characterized by family-based production. This study aimed
to perform a participative phytosanitary diagnosis with citrus growers from the “Reconcavo
Baiano” region, recording their perception regarding the HLB and its vector, Diaphorina citri.
The diagnosis, which featured 109 interviews, was carried out in five prominent cities in citrus
production (Cruz das Almas, Governador Mangabeira, Muritiba, Santo Antonio de Jesus and
Sao Felipe). The results showed that 70% of citrus growers never heard of the disease. It also
indicated that only 6% of farmers have technical assistance. Even with the tradition of citrus
farmers, the use of technologies is still limited. The presented results constitute an important
tool for phytosanitary defense, as it provides strategic information that enable the planning of
indispensable actions for preventing HLB entry in this territory, and also to minimize its negative
impacts, contributing with the maintenance of the citrus production chain.

Index terms: Family-based farming, Phytosanitary defense, Diaphorina citri, Greening.
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Resumo - O Huanglongbing (HLB) ¢ uma das doencas mais devastadoras para o setor citricola.
O Estado da Bahia ¢ considerado livre da doenga, porém encontra-se em constante alerta para
impedir sua introdugdo. Um dos principais polos de citricultura no estado esta localizado no
territorio de identidade do Reconcavo Baiano e caracteriza-se pela produgdo de base familiar.
Este trabalho objetivou realizar um diagnostico fitossanitario participativo com citricultores
do Reconcavo Baiano, registrando a percepcdo dos mesmos em relacdo ao HLB e seu vetor,
o psilideo Diaphorina citri. O diagnéstico, que contou com 109 entrevistas, foi realizado em
cinco municipios de destaque na produgao citricola (Cruz das Almas, Governador Mangabeira,
Muritiba, Santo Antdnio de Jesus e Sao Felipe). Os resultados apontaram que 70% dos citricultores
nunca ouviram falar da doenga. Também indicou que apenas 6% dos agricultores contam com
assisténcia técnica. Mesmo com a tradi¢ao dos agricultores no cultivo de citros, identificou-se
que o uso de tecnologias ainda € muito restrito. Os resultados apresentados constituem-se em
uma importante ferramenta para a defesa fitossanitaria, pois fornecem informagdes estratégicas
ao planejamento de agdes indispensaveis para prevenir a entrada do HLB no territorio e para
minimizar seus impactos, contribuindo para a manutengdo da cadeia produtiva de citros.

Termos para indexacio: Agricultura familiar, Defesa fitossanitaria, Diaphorina citri, Greening.
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Introduction

In Brazil, the production of citrus contributes
directly to the economy development in the country. This
sector exerts great influence in the generation of jobs,
capital and income, in value aggregation and also, in the
regional expansion (ZULIAN et al., 2013).

In the state of Bahia, the citriculture presents
high socioeconomic relevance, being explored, in most
part, by family farmers, although the majority of the
cultivated area is also concentrated in large and medium
producers, similarity of what is reported for the state of
Sao Paulo (GIRARDI et al., 2015). However, regarding
the productivity, the state could present better production
indexes, and the yield of the orchards from Bahia are
much lower than that presented by those from Sao Paulo
(REZENDE, 2011; SHIBATA et al., 2014). In 2019, the
productivity of Bahia orange orchards was of 11.255
kg.ha!- while the Sdo Paulo ones were of 35.145 kg.ha'!
(IBGE, 2018). For lemons and tangerines, the yields were
of 11.882 kg.ha! and 9.000 kg.ha!,in Bahia and 0f 36.559
kg.ha'! and 29.953 kg.ha'!, in Sdo Paulo, respectively
(IBGE, 2018).

The citrus exploration in the Recdncavo Baiano
region is practiced by small producers, with areas lower
than ten hectares and low productivity (OLIVEIRA et
al., 2013; SHIBATA et al., 2014). According to Girardi
et al. (2015), it is an activity that is in decline in some
municipalities such as Cruz das Almas, Santo Antonio
de Jesus, Sapeacu, Cabaceiras do Paraguagu, Governador
Mangabeira, Conceigao do Almeida, Sdo Felipe, Muritiba,
Castro Alves and Maragogipe, due to the disorganization
of the local citrus growers, the low technological level
adopted in conducting orchards and to the homogeneity
of canopy and rootstocks varieties. However, it is still an
important economic activity, contributing directly in the
generation of employment and income (OLIVEIRA et al.,
2013; SHIBATA et al., 2014) and the main production pole
of citrus seedlings of the state (GIRARDI et al., 2015).

Due to the sharp occurrence of pests and diseases
in the orchards, the productivity of the crops in Brazil
is often compromised. As an option to maintain the
productive potential, it is common practice to intensify
the use of pesticides in the production areas (FERREIRA,
2014). With the introduction of the Huanglongbing (HLB)
or greening, sprayings for control of the vector have
intensified, mainly during the vegetative flows of the
plant, coincident with the emission of new springs, critical
periods to the transmission of the bacteria by vector insect,
Diaphorina citri Kuwayama, 1908 (Hemiptera: Psyllidae)
(DE CARLI et al., 2018).

Taking into account the diseases that occur in
citrus, the HLB, in the present day, is pointed as the
most serious problem in citrus crop in Brazil and in the
world and represents a high risk to the sustainability
of the agribusiness (BOVE, 2006; HALL et al., 2012;

GRAFTON-CARDWELL et al., 2013). The HLB
progresses quickly, limiting the production, and,
consequently, increasing its costs (OLIVEIRA et al., 2013;
PALMIERI etal.,2016; SULZBACH et al., 2017; 2018).

The first record of the HLB in Brazil was in 2004
and, since January 2005 to June 2019, around 55.5 million
plants were eradicated in the state of Sdo Paulo (CDA,
2019). In the Brazilian territory, the disease is associated
with the bacteria Candidatus Liberibacter asiaticus and
Ca. L. americanus, which have as insect vector the psyllid
D. citri (GRACA et al., 2016). Besides the state of Sdo
Paulo, the main citrus producer in Brazil, the HLB is
found in Minas Gerais, Parana and Mato Grosso do Sul
(BASSANEZI et al., 2020).

According to Belasque Junior et al. (2009), the
disease does not cause the death of plants, however, the
economic impacts are proportioned by the reduction of the
production, with loss in the quality of the fruits and early
fall. It is reported that orchards affected by the disease can
become economically unviable in the period of seven to
ten years after the finding of the first symptomatic plant, in
case of not adopting containment measures of the disease
(BELASQUE JUNIOR et al., 2009). However, in young
orchards, Gottwald et al. (2007) consider that this time
interval is still lower, on average of four to five years.

The state of Bahia is recognized by the Ministry
of Agriculture, Livestock and Supply as free area of
HLB (OLIVEIRA et al., 2013; SANCHES et al., 2018).
However, in view of the presence of D. citri in the state
and considering the proximity of infected citrus orchards
in states bordering Bahia, such as Minas Gerais, the
introduction of the disease in the region is an imminent
risk (OLIVEIRA et al., 2013; SANCHES et al., 2018).
In addition, the transport of citrus seedlings or orange
jasmine, Murraya paniculata (L.) Jack, infected with the
bacterium Ca. Liberibacter and also infested with psyllid
with the bacteria is a potential risk to the introduction of
HLB in Bahia (OLIVEIRA et al., 2013).

Besides highly favorable to the development of
D. citri, the orange jasmine can also be considered a
host of Ca. Liberibacter asiaticus, but in titration rates
much lower than in Citrus species (DAMSTEEGT et
al., 2010; LOPES et al., 2010). It is a very common
ornamental plant in the Reconcavo Baiano region, and in
four municipalities (Sapeagu, Cruz of Almas, Governador
Mangabeira and Muritiba), Laranjeira et al. (2011) verified
the association of the citrus production with neighborhood
of M. paniculata plants. Regarding the varieties, according
to Grafton-Cardwell et al. (2013) and Bassanezi et al.
(2020), all citrus species used as rootstock and canopy are
susceptible to the HLB, not knowing varieties resistant to
the disease.
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It is estimated that the losses resulting from the
entry and dissemination of the HLB in the state of Bahia
are of the order of R$ 1.8 billion in a horizon of 20
years in the absence of disease control (OLIVEIRA et
al., 2013). As already mentioned, the Bahia citriculture,
particularly that established in the Reconcavo Baiano
region, is practiced by small farmers, who, as example
of the small and medium farmers in Sdo Paulo, would
suffer the impacts of the HLB in a more significant way
(BASSANEZI et al., 2020), due to the non-adoption of
preventive and management measures of the insect vector
and of the disease (OLIVEIRA et al., 2018). The difficulty
in accessing technical information, the lack of knowledge
of'the disease symptoms and the low level of technification
in its properties, contribute to the severity of this picture
(OLIVEIRA et al., 2013; 2018).

Another factor that contributes to the large impact
of the HLB on small properties is related to the highest
proportion among the edges and the central area of the
orchard, compared with extensive areas (“edge effect”)
(BASSANEZI et al., 2010; 2020). This fact explains why
small orchards (dozens of hectares) are more exposed to
the entry of adults of D. citri infective from neighboring
areas (primary infection), culminating in the higher
incidence of plants infected by the HLB (BASSANEZI et
al., 2010; 2020). This situation is also verified in orange
orchards in the southern region of the state of Minas
Gerais, in which small producers predominate, in contrast
to those of the Mineiro Triangle, basically composed of
medium and large producers (ALVES et al., 2020).

Thus, the use of phytosanitary diagnoses is of great
importance, as it allows identifying scenarios that offer
withstand to the planning of citrus activity, aiming to the
implementation of plant defense actions, both preventive
and eventually, of control.

The objective of this study was to perform a
participatory phytosanitary diagnosis with family citrus
growers of the Reconcavo Baiano’s identity territory,
as well as establish the degree of knowledge of citrus
producers on HLB and its vector.

Material and Methods

Characterization of the study area

The territory chosen for the study was the Reconcavo
Baiano region, which is formed by 19 municipalities:
Cabaceiras do Paraguagu, Cachoeira, Castro Alves,
Conceicao do Almeida, Cruz das Almas, Dom Macédo
Costa, Governador Mangabeira, Maragogipe, Muniz
Ferreira, Muritiba, Nazaré¢, Salinas da Margarida, Santo
Amaro, Santo Antonio de Jesus, Sdo Felipe, Sao Félix,
Sapeacu, Saubara and Varzedo (CODETER, 2017) (Figure
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Figure 1. Municipalities’ components of the Reconcavo Baiano’s identity territory, with emphasis for the sites of the
realization of the present study (limits demarcated in bold).Source: Adapted of CODETER (2017)
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Data collection

The data were obtained in the period from April
to July 2019, through interviews applied individually to
family citrus growers. The research was conducted in
five prominent municipalities of citrus production in the
Recodncavo Baiano region: Cruz das Almas, Governador
Mangabeira, Muritiba, Santo Antonio de Jesus and Sao
Felipe (Figure 1 and Table 1). The municipalities of Cruz
das Almas, Governador Mangabeira and Muritiba, besides

Sapeagu (not included in the present study) are the most
important producers of citrus in the Reconcavo region,
besides being in the risk route of introduction of the HLB
(LARANJEIRA et al., 2011).

For the determination of the sample size, the
information of the Brazilian Institute of Geography and
Statistics (IBGE, 2017) was taken into account on the
number of establishments producing family farming
(24.815 units) in the Reconcavo Baiano’s identity territory
(Table 2).

Table 1. Indicators of citrus production in five municipalities of the Reconcavo Baiano region, expressed in: production
- P (t); area planted or destined for harvest - AP (ha) and average yield - Y (kg.ha!).

Orange Lemon Tangerine
Municipality P(t) AP (ha) (kg?}(la'l) P (t) AP (ha) (kg?l{la'l) P (t) AP (ha) (kg.ﬁl{la'l)

Santo Antonio de Jesus 8150 815 1000 - - - 1100 250 4400

Governador Mangabeira 5500 720 7639 915 170 5382 - - -
Cruz das Almas 2450 400 6125 4111 750 5481 10 2 5000

Muritiba 1890 370 5108 2250 440 5114 - - -

Sao Felipe 1050 150 7000 120 16 7500 - - -
Average 3808 491 5374.4 1849 344 5869.3 555 126 4700

Source: Adapted of IBGE (2018)

Table 2. Number of agricultural establishments with 50 plants and more (Units) (AF1) and with less than 50 existing

citrus plants (Units) (AF2).

Municipality AF1 AF2 Total (AF1 + AF2)
Cabaceiras do Paraguagu 530 868 1398
Cachoeira 46 1794 1840
Castro Alves 304 916 1220
Conceicdo do Almeida 360 323 683
Cruz das Almas 800 332 1132
Dom Macedo Costa 53 313 366
Governador Mangabeira 827 937 1764
Maragogipe 107 2467 2574
Muniz Ferreira 25 509 534
Muritiba 741 834 1575
Nazaré 33 576 609
Salinas da Margarida 0 32 32
Santo Amaro 38 3850 3888
Santo Antonio de Jesus 970 2673 3643
Sao Félix 37 531 568
Sdo Felipe 263 265 528
Sapeagu 1347 138 1485
Saubara 0 89 89
Varzedo 553 334 887
Total 7034 17781 24815

Source: Adapted of IBGE (2017)
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The statistical software used to scale the sample size
was the Statdisk® (TRIOLA, 2018), from the algorithm
presented by equation 01, where it was considered a
significance level, 0<0.05, and an error margin of 10%,
due to both the diversity of the nature of the variables
involved, as to the possibility of asymmetries in the results
of the information collected in this studied scenario. In
this condition, the minimum quantity of samples to be
collected corresponded to 96 sample units, according to

the equation described below:

z2xp(1-p)
e? Eq. 1

Sample size = > —
1+ (Z *p( p))

e?2x N

Where:

N = size of the population;

e = error margin (percentage in decimal format);
z =z score, for 5% of probability.

With this information, a minimum number of
questionnaires was determined to be applied. Hundred and
nine interviews were conducted in the five municipalities
previously cited. The number of samples was stratified per
municipality, considering the number of citrus-producing
family establishments. Thus, 51 interviews were conducted
(46.8%),23 (21.1%),20(18.3%), 11 (10.1%) and 4 (3.7%)
in Santo Antonio de Jesus, Governador Mangabeira, Cruz
das Almas, Muritiba and Sao Felipe, respectively. The
proportion among the number of producer establishments
in each municipality and the total of establishments in
these municipalities is 42.2%, 20.4%, 13.1%, 18.2% and
6.1% (Table 2). It was chosen to increase the number of
samples in Santo Antonio de Jesus and Cruz das Almas
due to its importance in the production and marketing
of citrus seedlings for practically the entire Northeast of
Brazil (GIRARDI et al., 2015).

Variables analyzed

The questionnaires were applied individually in
properties of family citrus growers in order to obtain
information on the cultivation, cultural practices and
management adopted, identification of pests and
knowledge about the HLB and its vector (Figure 2).

QUESTIONNAIRE
Participatory phytosanitary diagnosis: HLB pests (Huanglongbing)
Producer Data

1. What citrus are produced?

1.1. ( ) Single ( ) intercropped
2. What size is the area planted with citrus?

3. What other cultures are cultivated?

9. Do you know or have you heard of these diseases?

( )Yes( )No( )Ido not know this disease

12. What is the origin of the seedlings?

Municipality: Data: / /
Name:

Nickname: Age :
Communication media: () Radio ( )TV ( )Intemet ( ) Other

Property: Locality:

Characterization of citrus production. Answer to what is asked:

( ) Orange ( ) Tahiti Lemon ( ) Persian Lime ( ) Tangerine

( ) Less than 3 ha ( ) 3-5 ha ( )5-10 ha ( ) 1020 ha ( )20-30 ha ( ) More than 30 ha

() Only citrus ( ) Banana ( ) Cassava ( ) Vegetables ( ) Papaya ( ) Others

4. What management techniques are applied in the orchards?

( ) Chemical fertilization ( ) Organic fertilization ( ) Pruning ( ) Pesticide Application

5. Technical Assistance and Rural Extension: ATER: ( )No ( ) Yes

6. With what frequency is the health of the orchard verified?

() Once a week ( ) Once a month ( ) Once every 3 months () Only close to the harvest () Others
7. Can you easily identify changes in the orchard health? ( ) Yes ( ) No

8. What method is used to identify pest incidence in the orchard?

() Identification of insects ( ) Changes in the leaves ( ) Intense drop of leaves

() Changes in the appearance of the fruits ( ) I do not know

( )HLB (Huanglongbing) ( ) Greening ( ) Yellow of the citrus () Do not know any
10. If you know or have heard of the HLB, you know how to identify the sick plants?

11. If huanglongbing occurs in your region, what methods would you use to preserve the health of your orchard?
() Monitor the psyllid ( ) Attention to the orchard edges ( ) Control of the insect vector
() Planting of healthy seedlings ( ) Elimination of symptomatic plants ( ) Constant inspection ( ) I do not know

() Produces the own seedling () Purchases of the neighbor () Purchases of roofed nursery
13. It was found focus of the vector in the orchard: ( ) Yes ( ) No

Figure 2. Questionnaire used for the interviews with family citrus growers in municipalities of the Reconcavo Baiano’s

identity territory.

Rev. Bras. Frutic., Jaboticabal, 2021, v. 43, n. 4 (e-168)



6 G. S. de Oliveira et al.

The questionnaire contained closed and open
questions. To register the perception of the farmers in
the knowledge of the HLB, the questionnaire did not
have images in order to not influence the responses.
Subsequently, at the end of the questionnaire, a folder
was used with colored images, in order to facilitate the
association and visualization of the psyllid and of the
symptoms of the disease.

To characterize the profile of the citrus grower,
the analyzed variables were: size of the production area,
adoption of management practices (chemical fertilization,
organic fertilization, pruning and pesticides application),
technical assistance, monitoring in the orchard changes
and inspection for identification of the presence of the
psyllid in the field (eggs, nymphs or adults). In addition
to the questionnaire, survey of the surrounding plants
was carried out, in about 1% of the plants of each
orchard, evaluating four branches per plant (preferably
with sprouts), positioned in four quadrants of the tree
(SULZBACH et al., 2017). The presence or absence of
Diaphorina citri was recorded.

Data were analyzed by means of descriptive
statistics, using the percentage measure for the
cultural tracts, technical assistance, cultivation system
(intercropped or single planting), perception of changes
in the orchard health, identification of problems related to
pests in the orchard, presence of D. citri in the properties,
knowledge of the producers about the HLB and origin of
the cultivated seedlings.

Results and Discussion

As the sample universe was formed by family citrus
growers, there was a natural direction for the application of
questionnaires to small farmers. In fact, the vast majority
of the citrus growers interviewed (77.1%) had an area
lower than or equal to 3 ha; 14.7% with area of 3.1 to 5
ha; 5.5%, with area of 5.1 to 10 ha; 1.8%, with area of
10.1 to 20 ha and 0.9%, with area of 20 to 30 ha and none
of them with area higher than 30 ha.

It is considered a smallholding the area lower than
a fiscal module (INCRA, 2020), which is equivalent to 30
ha in the municipalities studied, so all the object areas of
the research are classified as smallholdings. The results
obtained corroborate with data of Sulzabach et al. (2016),
in view of the predominance of family farmers with areas
lower than 30 ha, although the percentage of citrus growers
with areas lower than 10 ha was of 27%, lower than that
obtained in the present study.

Orchard management

Most of the citrus growers answered that performs
chemical fertilization (83%) and organic fertilization
(82%), corroborating with Sulzbach et al. (2016) (Figure
3A). However, it is not possible to affirm if they realize
the fertilization with technical basis, since the majority
(94%) does not count with technical assistance service and
rural extension (ATER) (Figure 3B). Thus, the practice
can become inefficient, either by the non-compliance to
the plant nutritional needs, resulting in lower productivity,
such as by the potential of fertilizer waste by the excess
used, in both cases decreasing the income of the producer.
In addition, nutritional imbalance can compromise the
diagnosis of diseases occurrence such as the HLB, once
their symptoms can be confused with the nutritional
deficiency (SULZBACH et al., 2017; SANCHES et al.,
2018).

In poles of family based citrus growers, technologies
should be adopted aiming to the prevention and
management of the HLB, being one of them the organic
and/or balanced mineral fertilization, with the purpose of
anticipating the production before the losses caused by
the disease occurs (OLIVEIRA et al., 2018). However,
it is noteworthy that in areas with plants infected with
HLB, the nutritional management should not supplant the
need for eradication of symptomatic plants, under risk of
repetition of what happened in Florida, United States of
America (SINGERMAN; ROGERS, 2020). In this state,
several producers, reluctant in eradicating symptomatic
plants, increased the nutritional management aiming to
maintain plant productivity, putting at risk the producers
that were performing the eradication (SINGERMAN;
ROGERS, 2020).

The realization of the pruning was confirmed for
82% of the responses obtained (Figure 3A), but it is
believed that this response was related to the conduction
pruning and formation of canopies, since, visually, the
plants did not demonstrate that they were conveniently
pruned. The phytosanitary pruning is very important to
decrease the inoculum sources of pests and rejuvenate the
orchard, through the removal of unproductive branches
and stimulation to the emission of new shoots in order
to balance the production, increase plant longevity and
ensure fruit quality (AZEVEDO et al., 2013). Despite very
important to the orchard phytosanitary, the pruning is not
constituted in a management tool of HLB (ROUSE et al.,
2017; VASHISTH; LIVINGSTON, 2019).
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citrus in the Reconcavo Baiano region.

It is observed that, among the managements, the
application of pesticides was the only one that obtained
limited adoption level (39%) (Figure 3A), which can
reflect the low technological pattern employed in the
conduction of the orchards due to the low productivity
(SULZBACH et al., 2018; ALVES et al., 2020). For
example, for orange, the average productivity in the five
municipalities evaluated is 5.374.4 kg.ha! (Table 1), while
the baiana orange is of 11.255 kg.ha! (IBGE, 2018), data
that do not corroborate the situation of the producers in the
state of Rio Grande do Sul, where Sulzbach et al. (2016)
found average productivities similar to the average of the
state. Consequently, in the imminence of introduction
of the HLB, it would represent lower investment in the
management of the HLB as discussed by Sulzbach et al.
(2017). The population reduction of the vector insect is
fundamental to the management of the HLB, and the use
of pesticides is the most common control method. And
for this, the non-adoption of this strategy or insufficient
adoption is considered one of the main factors for the
dissemination of the HLB (SULZBACH et al., 2018;
ALVES et al., 2020).

Citrus planting and identification of pests

It is verified that the number of producers that
choose for the citrus intercropped planting is on average
37% higher compared to the citrus single planting (Figure
3C). For analysis of these results, it should be taken into
account that the target audience of this research were small
producers, most with properties with area below 3 ha.

One very important agricultural practice in citrus
cultivation in the conditions of the Reconcavo Baiano
is the appropriate management of the soils, either by
the reduction of soil movement and turning, as by the
maintenance of soil coverage. In this last aspect, it can
be cited both the intercropped with other cultures, such
as the use of plant coverings, which present as benefits
the control of weeds, the maintenance of beneficial
organisms and natural pests enemies, besides the
increase of microbial biodiversity, improvement of water
infiltration in the soil and increase of roots concentration
in depth, which contributes to the significant increase in
the productivity of the plants (LUCENA et al., 2017). The
farmers interviewed claim to make intercropped due to the
size of the planting areas. In this intercropped regime, they
practice crop rotation in a seasonal way, corresponding to
13.5%, and the main crops are: corn, peanuts, and beans,
besides the plants with the highest productive cycle, such
as bananas, cassava and papaya (Figure 3D). The most
common intercrop is with cassava (35%), followed by
banana (23%) and papaya (15%).
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The knowledge of the valorization of the intercrop
in family production systems of the Reconcavo Baiano can
subsidize and strengthen the development of sustainable
management programs of the D. citri/HLB complex
through the “push-pull” technology (YAN et al., 2015;
FANCELLI et al., 2018). In this strategy, plants whose
semiochemicals are useful in the manipulation of the
behavior of insect pests and/or their natural enemies are
intercropped (PICKETT et al., 2014). The familiarity
of the producers with diversified systems of citrus
planting can facilitate the adoption of this technology
in the Reconcavo Baiano, in association or not with the
biological control.

About 78% of the farmers claim to be able to
perceive visual changes in the orchard (Figure 4A-B),
even though they are not able to identify with precision the
pest or disease that is installed in the culture. Through this
finding, the identification happens first in a visual way by
the perception of changes in the appearance of the leaves
and subsequently, by the presence of pests (Figure 4B).

In general, the inability to identify in precise
manner these pests (Figure 4B) can be associated with
the scarcity of information and of technical aid (Figure
3B), making it impossible to apply the application of
monitoring programs and integrated management of pests.
The consequences of this problem are severe, impairing
the decision making regarding the need for control, and
can cause failure in the control by the use of inadequate
and/or applicable methods for other targets.

As mentioned, the farmers state that the control
of several pests that can attack the orchard is limited by
some factors, such as high cost of acquiring pesticides
and implementation of phytosanitary treatments that
increase the production cost in a significant way, which is
corroborated by several authors when they refer to small
producers (SULZBACH et al., 2016, 2017, ALVES et
al., 2020).

The monitoring of the orchard is of paramount
importance, because it enables the observation of pests and
its degree of infestation. The decision making to apply or
not the insecticide should take into account the inspection
and the evaluation of the presence of the insect pest and of
the natural enemies (AZEVEDO, 2003). According to the
interviews, the farmers ensure that they perform, in their
majority, periodic inspection in the orchard at least once a
week, which indicates the possibility of rapid observation
of the changes (Figure 4C).

The HLB is considered as one of the great
phytosanitary problems of the citrus culture and its
dissemination is mainly through the vector insect,
the psyllid D. citri (AUBERT, 1987; HALBERT;
MANJUNATH, 2004; BOVE, 2006). In the present
research, the occurrence of psyllids was detected in 6%
of the properties visited, in the municipalities of Cruz das
Almas and Governador Mangabeira (Figure 4D). Taking
into account that the last interviews were conducted in

the months of June and July, corresponding to periods
with low temperatures, were not found new sprouts in
the plants, despite the high rainfall index, which may
have restricted the possibility of finding psyllid eggs and
nymphs. The presence of young sprouts and leaves is
fundamental not only to the regulation of the population of
the insect (YANG et al., 2013), since they are constituted
in the preferential niche of oviposition of the insect adults
and serve as a food source for newly hatched nymphs
and in the early stages of development. The presence of
young sprouts is also associated with the higher acquisition
efficiency of Ca. L. asiaticus in places where the disease
occurs (SETAMOU et al., 2016).

In the studied region, it was possible to observe that
there is no knowledge about the citrus HLB pathosystem
among citrus growers (Figure 5A), increasing the risk
of late identification and subsequent advance of the
pest. It was also observed that 21% of the interviewees
affirmed to know the “yellow of the citrus”. After more
questions, it was noticed that there is an misconception in
the recognition, occurring the confusion of the symptoms
with the Citrus Variegated Chlorosis, whose symptoms are
similar (SANTOS FILHO et al., 2010).

The citrus growers who claimed to have heard
about the disease were producers of seedlings, which
commercialize for local producers (Figure SA-B). It is
important to mention that the State Ordinance 243/2011,
instituted by the State Agency of Agricultural Defense
(ADAB), provides, among other subjects, on the transition
of the seedlings production system of open sky to the
roofed environment, and these seedlings producers are not
in accordance with the provisions of the state legislation.

The practice of using propagative material
(seedlings, buds, graft) produced at “open sky” (GIRARDI
etal.,2015), regardless of being produced by themselves,
or by third parties, is configured in a great fragility of the
Bahia citrus producer.

This fragility is based in four aspects: it is an
incurable disease and is not available of any commercial
material with resistance to the bacteria; pathosystem that
has an extremely efficient vector insect in the acquisition,
replication and dissemination of the bacteria; disease that
has high latency time; and in the inability of the citrus
growers to recognize the symptoms of the citrus HLB
(SULZBACH et al., 2017; 2018).

Considering that the HLB is a critical disease to
the citrus agribusiness and that configures an epidemic
of rapid progress and of high management cost, it is
necessary to develop a broad awareness campaign for
the producers.
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Considering that the management of the HLB
requires the adoption of measures in wide, integrative and
articulated area, the lack of knowledge of the productive
sector on this disease is disturbing for the segment of
the agricultural defense (BASSANEZI et al., 2010;
SULZBACH etal., 2017; OLIVEIRA et al., 2018), despite
the great commitment in disciplining the entry, the transit
and the trade of propagative material in the state of Bahia,
as well as monitor the population of the vector insect and
the invasion of the bacterium (OLIVEIRA et al., 2013).

It is suggested that the Bahia agricultural segment
organizes a public policy able to instrumentalize the
agricultural defense organ for an effective surveillance;
empower the citrus producers with knowledge about
the citrus HLB; consolidate the production system of
propagative material in a protected environment; and
encourage the organization of the productive chain
under the principles of associativism and cooperativism
(SULZBACH et al., 2018).
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Conclusions

This study evidences that, as a rule, the citrus
producers from municipalities of the Reconcavo Baiano
region are not able to identify the symptoms of the diseases
and pests that compromise the health of the orchard. In
addition, in their majority, they are unaware of the HLB,
its severity and association with the citrus psyllid.

It is noticed the need to aware the citrus growers of
the Reconcavo Baiano’s identity territory on the severity of
the HLB and the recognition of the biological association
between this disease and the insect vector Diaphorina citri.

The reach of this level of information can provide
decision-making that will optimize the interventional
strategies of the State, especially those that refer to
the principles of health education and to the rules of
surveillance of plants transit.
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