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Entomology/ Original Article

Infestation and population
dynamics of Diaphorina citri in
the Cauca River Valley, Colombia

Abstract — The objective of this work was to determine the infestation
levels and population dynamics of Diaphorina citri in 16 citrus cultivars
established on two rootstocks, in the Cauca River Geographic Valley,
Colombia. Biweekly samplings were carried out between March 2017 and
March 2020. The number of adults, nymphs, and eggs of D. citri on vegetative
shoots, as well as the number of adults captured with yellow sticky traps
were determined. A total of 61,783 D. citri individuals were recorded on
shoots (1.8% adults, 47.9% nymphs, and 50.3% eggs), and 6,048 adults were
captured with the sticky traps. Infestation differed among cultivars and
citrus groups. No effect of rootstock or cultivar/rootstock interaction was
observed on the population. The Key-lime + lemon citrus group exhibited
the highest infestation. The cultivars with the highest prevalence are Eureka
and Owari-Satsuma, and those with the lowest prevalence are Hamlin and
Parson-Brown. The insect D. citri is present year-round in the Cauca River
Valley, and its population density is favored by periods of high vegetative
budding.

Index terms: Candidatus Liberibacter asiaticus, Citrus spp., Asian citrus
psyllid, huanglongbing.

Infestagdo e dinamica populacional de
Diaphorina citri no Vale do Rio Cauca, Colombia

Resumo — O objetivo deste trabalho foi determinar os niveis de infestagao
e a dindmica populacional de Diaphorina citri em 16 cultivares de citros,
estabelecidas em dois porta-enxertos, no Vale Geografico do Rio Cauca,
Colombia. Amostragens quinzenais foram realizadas entre margo de 2017
e marco de 2020. Determinaram-se os nimeros de adultos, ninfas ¢ ovos
de D. citri, em brotos vegetativos, ¢ o niimero de adultos capturados com
armadilhas adesivas amarelas. Um total de 61.783 individuos de D. citri
foi registrado nos brotos (1,8% adultos, 47,9% ninfas e 50,3% ovos), e
6.048 adultos foram capturados com as armadilhas adesivas amarelas.
A infestagdo diferiu entre cultivares e grupos de citros. Nao se observou
efeito do porta-enxerto ou da interacdo cultivar/porta-enxerto sobre a
populacgdo. O grupo de citros Key-lime + limao exibiu a maior infestagao.
As cultivares de maior prevaléncia sdo Eureka e Owari-Satsuma, e as de
menor prevaléncia sdo Hamlin e Parson-Brown. O inseto D. citri esta
presente o ano todo no Vale do Rio Cauca, e sua densidade populacional ¢é
favorecida por periodos de alta brotagdo vegetativa.

Termos para indexacio: Candidatus Liberibacter asiaticus, Citrus spp.,
psilideo-asiatico-dos-citros, huanglongbing.
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Introduction

The most critical disease threatening the global
citrus industry is huanglongbing (HLB), whose cure
is still unknown (Grafton-Cardwell etal., 2013).
This devastating disease is caused by three species
of Gram-negative bacteria: ‘Candidatus Liberibacter
asiaticus’ (CLas), ‘Candidatus Liberibacter africanus’
(CLaf), and ‘Candidatus Liberibacter americanus’
(CLam) (Andrade et al., 2020). These bacteria impair
the plant vascular system by producing callose, which
disrupts the nutrient transport through the phloem
(Haider et al., 2024). These bacteria species affect all
cultivated citrus varieties, as well as other members of
the family Rutaceae (Pitino et al., 2020). Infected citrus
plants display symptoms such as chlorotic branches
that eventually dieback, while their leaves exhibit
thickened veins and distinctive ‘asymmetric mottling’
(Aknadibossian et al., 2023). Fruit from HLB-affected
trees have no commercial value, suffer from premature
drop, are often bitter, with show reduced sugar and
juice content and increased acidity, resulting in an
undesirable off-flavor, significantly reducing yields
(Nehela & Killiny, 2020).

Diaphorina citri Kuwayama (Hemiptera: Liviidae),
commonly known as the Asian citrus psyllid, is a
significant pest of citrus trees, particularly concerning
because it vectors the bacterial pathogen responsible
for HLB disease (Ghosh et al., 2022). In Colombia,
D. citri is the insect vector of the CLas bacteria that
causes HLB (Wang et al., 2021). CLas bacteria are
transmitted persistently and circulatory within infested
D. citri, increasing the risk of spreading the disease
(Ammar et al., 2016). The insect D. citri was detected
in 2007 and is currently present in all citrus-producing
regions of the country, while the CLas bacteria was
detected in 2015 in D. citri adults, collected in the
department of La Guajira, and later confirmed in 2016
in backyard trees of Key-lime [Citrus x aurantiifolia
(Christm.) Swingle] in the same locality (ICA,
2016). With the arrival of HLB in Colombia, the
Colombian Agricultural Institute (ICA) implemented
a phytosanitary and epidemiological surveillance
system for the D. citri — HLB pathosystem, through the
creation of regional areas of control (areas regionales
de control — ARCOs), with the aim of containing the
disease spread and mitigating the negative impact
that this problem may generate in other citrus-
producing areas in Colombia (ICA, 2023). Despite
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that, the disease continues to advance, and it is already
present in 11 departments of Colombia (Antioquia,
Arauca, Atlantico, Bolivar, Cesar, Cordoba, Guajira,
Magdalena, Norte de Santander, Santander, Sucre)
(ICA, 2023), with limited options for managing the
CLas bacteria and its insect vector, D. citri.

The Cauca River Geographic Valley (CRGV) is
currently a HLB-free citrus region but has a high risk
of being affected by the disease (Olvera-Vargas et al.,
2020). This region is one of the most important citrus-
producing areas in Colombia, with about 16,964 ha
distributed in the departments of Valle del Cauca,
Quindio and Risaralda, where Valencia orange (Citrus
x sinensis (L.) Osbeck], Arrayana mandarin (Citrus
reticulata Blanco) and Tahiti lime [Citrus x latifolia
Tanaka ex Q. Jiménez) are the most cultivated cultivars
(Agronet, 2024).

Diaphorina citri is a very common insect in the
CRGYV, and populations are found in citrus crops and
backyard trees, as well as in alternate hosts, such as
tabog [Swinglea glutinosa (Blanco) Merr.] and orange
jessamine [Murraya paniculata (L.)], in urban gardens
and hedges (Cifuentes-Arenas et al., 2019).

In this region, under greenhouse conditions and
using M. paniculata as a host plant, D. citri has an
average life cycle of 15.4+0.49 days (egg to adult). The
longevity of the adult lasts more than 64 days, sex ratio
is 1 male: 1 female, and a female can lay 237 (range 91—
362) eggs onaverage, duringits reproductive life (Garcia
et al., 2016). Also, in the same area, a high diversity
(18 species) of natural enemies of D. citri have been
reported, including the primary parasitoids Tamarixia
radiata  (Waterston) (Hymenoptera: Eulophidae)
and Diaphorencyrtus aligarhensis (Shafee, Alam &
Agarwal) (Hymenoptera: Encyrtidae) (Kondo et al.,
2018, 2022). However, very little is known about the
life history of D. citri, including its ecology, field
behavior, and the environmental factors that influence
its population dynamics in the region.

Although resistant rootstocks can provide some
help, the most important methods for control are
integrated strategies, including managing the vectors,
getting rid of infected trees, and enhancing agricultural
practices (Mubeen et al., 2024). Currently, there is not
an effective control method for HLB, and one of the
main options for its control is the implementation of an
integrated management strategy that targets its insect
vector, D. citri (Alquézar et al., 2022).
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The objective of this work was to determine the
infestation levels and population dynamics of D. citri
in 16 citrus cultivars established on two rootstocks, in
the Cauca River Geographic Valley, Colombia. For this,
the following procedures were applied: identification
of the growth peaks of the psyllid population of,
examining their relationship with the phenological
stage of vegetative budding and infestation levels, in
an experimental plot composed of 16 citrus cultivars
established on two rootstocks in that region. This work
should provide a valuable information for designing
efficient integrated pest management programs for
D. citri.

Materials and Methods

The experiment was carried out in a 2.2 ha
citrus experimental plot, located in the Colombian
Corporation for Agricultural Research— AGROSAVIA,
Palmira Research Center, in the department of Valle del
Cauca, Colombia (03°30'44"N, 76°18'54"W, at 1,001 m
altitude). In the plot, 16 citrus cultivars (Table 1) were
established on two rootstocks (Citrumelo CPB 4475
and Sunky x English), in a randomized complete block
experimental design with a split-plot arrangement,
with three replicates, and six plants as an experimental
unit.

3ofll

The main plot consisted of the 16 cultivars, and
the subplots were composed of the two rootstocks
(32 treatments). The planting arrangement was 7 m
between rows and 5 m between plants, with a projection
of 285 plants per hectare. The citrus plants used in
the experiment were produced through a systemic-
disease-free certification program [citrus tristeza virus
(CTV), exocortis (CEVd), and huanglongbing (HLB)],
developed by AGROSAVIA under protected conditions
of an anti-aphid net house (Martinez et al., 2022).
Field work began one year after the establishment of
the crop and was carried out between March 2017
and March 2020. The psyllids were monitored every
15 days, using a direct method of visual inspection of
vegetative shoots and an indirect method using yellow
sticky traps.

For the direct visual inspection of shoots, the
method of Ortega-Arenas et al. (2013) was followed.
During sampling, the number of vegetative shoots in
the phenological stages from E10 (shoots with slightly
open leaves) to E15 (shoots with visible leaves that
have not reached their real size) (Agusti et al., 1995)
was quantified in a 40 x 40 cm quadrant made of wire,
which was located at 1.5 m height per cardinal point in
each evaluated plant. The population density of D. citri
was determined by counting the number of adults,
nymphs and eggs present in a 7 cm long vegetative

Table 1. List of 16 citrus cultivars established on two rootstocks (Citrumelo CPB 4475 and Sunky x English), in the Palmira

Research Center, Colombia.

Cultivar Group
Frost Valencia Orange
Garcia Valencia Orange
Hamlin Orange
Lanelate Orange
Parson Brown Orange
Pera del Rio Orange
Pineapple Orange
Valle Washington Orange
Sweety Orange Orange
Arrayana Mandarin
Fairchild Mandarin
Oneco Mandarin
Owari Satsuma Mandarin
Key-lime Key-lime
Perrine Lemon
Eureka Lemon

Species Origin
Citrus sinensis (L.) Osbeck Portugal
Citrus sinensis (L.) Osbeck Colombia
Citrus sinensis (L.) Osbeck Florida, USA
Citrus sinensis (L.) Osbeck Australia
Citrus sinensis (L.) Osbeck Florida, USA
Citrus sinensis (L.) Osbeck Brazil
Citrus sinensis (L.) Osbeck South Carolina, USA
Citrus sinensis (L.) Osbeck Colombia
Citrus sinensis (L.) Osbeck Florida, USA
Citrus reticulata Blanco Colombia
Citrus reticulata Blanco California, USA.
Citrus reticulata Blanco India
Citrus unshiu Marcovitch Japan
Citrus aurantiifolia (Christm.) Swingle Southeast Asia
Citrus limon x Citrus aurantiifolia USA
Citrus limon (L.) Osbeck California, USA
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shoot randomly selected per quadrant. The collected
shoots were placed individually in 50 mL Falcon-type
tubes and transported to the entomology laboratory
(AGROSAVIA) for processing.

Twenty-four yellow sticky traps (25x20 cm,
INALMET) were installed to capture D. citri adults.
The boards were installed on fixed trees at 1.5 m
height and located at a minimum distance of 30 m from
each other. The boards in the plot were distributed as
follows: 12 in oranges, six in mandarins, and six in
Key-lime + lemon trees, with the purpose of obtaining
representativeness of captures between citrus groups.
The reading and replacement of boards was carried out
every 15 days.

To determine the degree of D. citri infestation in
vegetative shoots, data on nymphs and eggs were
collected for each cultivar/rootstock combination.
Three plants were randomly evaluated per treatment,
and the experimental unit was represented by four
shoots per plant. In yellow sticky traps, the population
density of D. citri was determined by the number
of adults captured per panel in each citrus group
(oranges, mandarins, and Key-lime + lemon trees). For
both methods (direct and indirect), each sampling date
was considered a replicate. The collected information
was analyzed applying generalized linear mixed
models, using the PROC GLIMMIX procedure of the
SAS (Statistical Analysis System) statistical software
version 9.4. The variables eggs, nymphs, eggs +
nymphs, and adult capture with yellow sticky traps
were fitted to Poisson distribution models, while the
variable vegetative shoots were fitted to a negative
binomial distribution model. The means comparisons
were performed using Bonferroni’s test at 5%
probability.

The population dynamics of D. citri was constructed
from the average number of nymph and egg records
per shoot (sampling unit) and the average number
of adults captured per panel in each sampling.
The records of number of adults on vegetative shoots
were not considered, due to the low average number
of individuals found (0.05 adults per vegetative shoots).
The abundance of D. citri in the experimental plot was
taken as a population that inhabits and interacts in an
environmental matrix (Triplehorn & Johnson, 2005).
Therefore, only the graphicrepresentation of populations
by citrus group was considered. To determine how
environmental factors and vegetative budding affected
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the D. citri population, simple correlation analyses
were implemented. Environmental variables were
monitored using a weather station located 100 m from
the experimental plot.

Results and Discussion

During the experimental period, 26,880 shoots in
vegetative stage (E10 to E15) were examined, 61,783
individuals of D. citri were quantified, from which
1.8% were adults, 47.9% nymphs, and 50.3% eggs.
The level of D. citri infestation in shoots was different
between cultivars (F=1167.56; df=15; p<0.0001) and
between groups of citruses (F=28.46; df=2; p<0.0001).
No effect of rootstock (F=0.13; df=1; p=0.719) or
cultivar x rootstock interaction (F=0.82; df=15;
p=0.660) was found in the population. Similarly,
vegetative budding was different between cultivars
(F=9.74, df=15; p<0.0001) and between citrus groups
(F=41.95; df=2; p<0.0001), but there were no effects
of rootstock (F=1.78; df=1; p=0.181) or cultivar x
rootstock interaction (F=0.55; df=15; p=0.916). The
highest infestation records of D. citri occurred on
vegetative buds of ‘Eureka’ and ‘Perrine’ lemon trees
cultivars and in ‘Owari Satsuma’ mandarin, and the
lowest infestation occurred on ‘Hamlin’ and ‘Parson
Brown’ oranges, and in ‘Oneco’ mandarin. The
highest vegetative budding per quadrant occurred on
‘Fairchild’ and ‘Arrayana’ mandarins, and the lowest
one occurred on ‘Eureka’ lemon and ‘Parson Brown’
orange (Table 2).

At the group level, Key-lime + lemon trees had the
highest average value of D. citri per shoot, despite
having the lowest sprouting per quadrant. This group
was followed by the mandarin group with intermediate
infestations, although with the highest vegetative
sprouting. Orange trees had the lowest infestation
of D. citri per shoot and intermediate sprouting per
quadrant. A total of 6,048 D. citri adults were captured
using yellow sticky traps. The average number of
adult psyllids captures per sticky trap was statistically
different between citrus groups (F=13.09; df=2;
p<0.0001). The highest capture success was obtained
in mandarin, while in Key-lime + lemon and orange
trees, it was lower and statistically similar (Table 3).

All evaluated cultivars were affected by populations
of D. citri, but the level of infestation varied among
them. Notably, the insect vector showed a greater
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preference for the Key-lime + lemon group, followed
by mandarin oranges. The results of this work indicate
that some citrus cultivars are more susceptible to
D. citri than others. However the type of rootstock
appears to have minimal impact, which aligns with
the findings by Alves etal. (2018), who conducted
laboratory trials and concluded that infestation and
development of D. citri were primarily influenced by
the grafted variety, not by the combination of different
rootstocks.

The occurrence of D. citri among various cultivars
and citrus groups may be influenced by differences in
the genetic susceptibility or in the quality of vegetative
shoots, which can impact oviposition preferences and
development of psyllid nymphs (Meng et al., 2022).
The varying performance in the development and
feeding preferences of D. citri is likely influenced
by the species physiological characteristics, such as

nutritional quality of the shoots, as well as structural
factors that may affect the insect ability to access the
host plant phloem (Sétamou et al., 2016).

Alves et al. (2018) found that the Hamlin orange
was the least favorable cultivar for the development
of D. citri. This conclusion was supported by the low
survival of the nymphs and the long duration of the
insect life cycle (egg to adult), as well as by the low
nitrate contents of the sap (-20%), in comparison with
other cultivars (Souza et al., 2012). The findings by
these authors are corroborated by the results obtained
in the present study, since Hamlin was the cultivar
with the lowest infestation with D. citri under field
conditions, during the three years of monitoring.
Another key factor that could have influenced the
degree of D. citri infestation among cultivars could
be the availability of shoots on which this psyllid laid
its eggs, as observed in Parson Brown cultivar, which

Table 2. Diaphorina citri infestation in vegetative shoots of 16 citrus cultivars, during the period from March 2017 to March

2020, at the Palmira Research Center, Colombia®.

Cultivar Vegetative shoot
Eureka 4.2f
Owari Satsuma 7.6¢
Perrine 7.2cd
Lanelate 9.2bc
Washington 7.0cd
Fairchild 14.4a
Pera del Rio 6.3cd
Arrayana 13.9ab
Key-lime 6.9cd
Pineapple 7.7¢c
Garcia Valencia 6.7cd
Frost Valencia 7.9¢c
Sweety Orange 8.1c
Oneco 8.8¢c
Parson Brown 5.9df
Hamlin 7.4cd

Egg Nymph Egg + Nymph

10.7b 12.4a 23.1a

13.2a 8.7b 22.0a
8.4c 8.9b 17.4b
5.2de 5.8¢c 11.0c
5.4d 4.8d 10.2d
4.9de 4.0e 8.9¢
4.1fg 4.0e 8.2ef
4.7ef 3.2f 7.9fg
3.8gh 3.9¢ 7.71g
3.3hi 3.9 7.3g
2.9ij 2.7hg 5.7h
2.5ik 3.1fg 5.7h
2.8j 2.2i 5.1h
2.3k 2.4hi 4.7
2.3k 2.2i 4.6
1.51 2.9fg 4.5

(MMeans followed by equal letters for the same column do not differ, by the Bonferroni’s test, at 5% probability.

Table 3. Diaphorina citri infestation among citrus groups, during the period from March 2017 to March 2020, at the Palmira

Research Center, Colombia®.

Group Infestation/shoot (egg + nymph)
Key-lime + lemons 16.1a
Mandarins 10.9b
Oranges 6.9¢

Infestation/Sticky trap Shoots/quadrant
3.6b 5.3c
6.4a 10.7a
2.2b 8.1b

(MMeans followed by equal letters for the same column do not differ, by the Bonferroni’s test, at 5% probability.
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had the second lowest infestation, as well as the lowest
number of vegetative shoots available for oviposition.
The high variability in infestations of D. citri, found
among different cultivars and among citrus groups,
suggests the need to develop management strategies
adapted to the specific characteristics of each crop.
It also opens the possibility of developing new, less
attractive or suitable cultivars to D. citri, within an
integrated management strategy for HLB.

During the study, the average temperature
was 23.9°C, the minimum one was 16.7°C, and
the maximum was 32.8°C; the relative humidity
fluctuated between 65.2% and 82.3%; and the average
accumulated precipitation, during the sampling period,
was 399 mm (2.3-142.5) (Figure 1). Under these
conditions, D. citri prevailed throughout the study, and
its population density differed between samplings in
the three citrus groups (p<0.05).

Two major population periods of eggs and nymphs
were identified, which coincided with a high
development of vegetative shoots. The first period
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was of greater intensity and occurred between March
and October 2017 (Figure 2). For this period, in
oranges, infestations showed the average maximum
of 1745.9 eggs per shoot (August) and 22+7.4 nymphs
per shoot (September); in mandarins, infestations
had the average maximum of 48+12.1 eggs per shoot
(August) and 39+9.9 nymphs per shoot (June); in trees
of the Key-lime + lemon group, the average maximum
infestations were 63+17.1 eggs per shoot (August) and
65+£19.3 nymphs per shoot (June).

The second period of high populations of eggs and
nymphs occurred between August 2018 and July 2019
(Figure 2). For this period, the population of eggs
and nymphs was lower, although this period lasted
longer. In oranges, average maximum infestations
of 13£5.8 eggs per shoot (March 2019) and 11+6.3
nymphs/shoot (August 2018) were recorded; in
mandarins, maximum infestations of 16+3.2 eggs
per shoot (May 2019) and 15+4.3 nymphs per shoot
(January 2019) were recorded; while in the Key-lime
+ lemon group, maximum infestations of 28+7.2 eggs
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Figure 1. Temporal behavior of temperature, precipitation, and vegetative shoots in an experimental plot of 16 citrus
cultivars, during the period from March 2017 to March 2020, at the Palmira Research Center, Colombia.
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Figure 2. Population dynamics of Diaphorina citri in an experimental plot of 16 citrus cultivars, during the period from
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per shoot (October 2018) and 24+4.8 nymphs per shoot
(October 2018) were recorded. In trees of the Key-lime
+ lemon group, population peaks of eggs and nymphs
were also observed in September 2019 and January
2020 (Figure 2 C).

Yellow sticky traps were effective for detecting
D. citri adults. The average capture efficiency was
3.6%1.8 adults per trap. During the study, three clearly
marked adult population peaks occurred, which were
common to the three citrus groups and occurred
consecutively to periods of high egg and nymph
infestations on shoots (Figure 2).

The first peak was recorded between August and
December 2017 with average capture records as
follows: 5+0.6 adults per sticky trap in oranges; 19+2.5
adults per sticky trap in mandarins; and 1443.7 adults
per sticky trap in trees of the Key-lime + lemon group;
the second population peak occurred in April 2019 with
average records of 7+1.9 adults per board in oranges;
23+5.3 adults per board in mandarins; and 9+2.2 adults
per sticky trap in the Key-lime + lemon group; the
third population peak was recorded in October 2019,
coinciding with the lowest vegetative sprouting and
the lowest accumulated rainfall records throughout
the study. At this time, the average capture was the
following ones: in oranges, 12+3.1 adults per sticky
trap; in mandarins, 34+6.3 adults per sticky trap; and in
Key-lime + lemon group, 12+2.3 adults per sticky trap.
These results validate the usefulness of yellow sticky
traps as a supplementary monitoring tool, as they can
detect adult D. citri populations during periods of low
vegetative growth, or when adult psyllids are difficult

L.D. Lopez-Galé et al.

to find. Furthermore, the traps can identify critical
periods of psyllid dispersal, providing valuable insights
to inform management strategies. Notably, variations
in adult capture rates among citrus groups highlight
the influence of the characteristics of a specific group
on their ability to attract or retain psyllids. Mandarins,
for instance, consistently yielded the highest capture
numbers.

Vegetative budding was the most significant factor
associated with population increases of eggs and
nymphs of D. citri (Table 4). This association was
moderate and positive for the three groups of citruses,
indicating that budding favored oviposition and the
presence of nymphs. It should also be noted that high
budding was positively associated with the capture of
adult psyllids with yellow sticky traps in the Key-lime
+ lemon group. These results highlight the importance
of monitoring vegetative budding throughout the
year for the region because it directly influences the
population dynamics of D. citri and is consistent with
studies carried out in Mexico in the states of Tabasco
(Garcia Garduza et al., 2013) and Veracruz (Ortega-
Arenas et al., 2013).

However, the minimum temperature was the only
environmental factor associated to the capture of
adults in yellow sticky traps. Although significant,
this association was low and negative, and it occurred
especially in orange and Key-lime + lemon trees. These
results suggest that, although climatic conditions can
affect the activity of adult psyllid, as also reported
in other studies (for instance, by Hernandez-Landa
etal., 2018), the availability of vegetative shoots is

Table 4. Simple correlation matrix between the development stages of Diaphorina citri, vegetative budding, temperature,
relative humidity, and precipitation in different citrus groups, during the period from March 2017 to March 2020, at the

Palmira Research Center, Colombia.

Group Diaphorina citri Vegetative
(Stage) shoot Mean
Egg 0.44* -0.00
Oranges Nymph 0.49 0.12
Adult (sticky trap) 0.02 0.02
Egg 0.54 -0.08
Mandarins Nymph 0.45 0.03
Adult (sticky trap) 0.13 0.05
Egg 0.53 0.08
Key-lime + lemons Nymph 0.71 0.00
Adults (sticky trap) 0.35 0.03

Temperature (°C) Relative Precipitation
Maximum Minimum humidity (%) (mm)
0.04 0.21 0.06 0.07
0.15 0.13 -0.05 -0.12
0.11 -0.23 0.02 -0.00
0.00 0.19 0.06 0.02
0.16 0.03 0.02 -0.09
-0.12 0.17 -0.03 0.01
0.16 0.05 -0.15 -0.08
0.12 0.06 -0.03 -0.06
0.00 -0.20 -0.05 0.02

*Values in bold are statistically significant, with a probability of 5% according to the simple correlation test.
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the determining factor in the proliferation of eggs and
nymphs (Garcia Garduza et al., 2013; Ortega-Arenas
et al., 2013; Hernandez-Fuentes et al., 2022).

The natural biological control of D. citri in the
CRGYV has been proposed by Garcia et al. (2016) as
a critical component in the prevention, containment
and management of HLB. Kondo etal. (2018,
2022) reported 18 species of insect natural enemies
of D. citri in the CRGV region, including a wide
diversity of predators such as ladybirds (Coleoptera:

Coccinellidae), hoverflies (Diptera: Syrphidae),
assassin bugs (Hemiptera: Reduviidae), wasps
(Hymenoptera: Vespidae), dragonflies (Odonata:
Gomphidae), ants (Hymenoptera: Formicidae),

and lacewings (Neuroptera: Chrysopidae), and the
primary parasitoids 7. radiata and D. aligarhensis.
In the same region, Kondo et al. (2022) reported that
natural parasitism of 7. radiata on D. citri nymphs
can vary between 1.5 and 24.2%, while parasitism by
D. aligarhensis varies between 0.3 and 1.0%.

Meng etal. (2022) indicated that a deep
understanding of the biology and population dynamics
of D. citri in specific geographic niches is the basis for
establishing reliable pest prediction systems, and for
designing management strategies. Therefore, further
preference tests and sensory analysis of D. citri, as well
as analysis of the quality and nutritional composition
of the shoots involving the cultivars with the lowest
and highest population density of D. citri recorded
in this study, could provide valuable information to
help understand the interaction of D. citri with its
hosts, and to plan more effective control measures
within an integrated management strategy for HLB.
The continuous monitoring of vegetative budding,
together with the installation of yellow sticky traps,
plus the implementation of natural biological control
are proposed as essential activities to manage D. citri
infestation in the region.

Conclusions

1. Diaphorina citri, the vector of Candidatus
Liberibacter asiaticus (CLas), which causes
huanglongbing (HLB), exhibits variable infestation
levels across citrus cultivars and groups.

2. No effect of rootstock or cultivar x rootstock
interaction was found in the population.

3. Key-limes and lemons show the highest
infestations, while oranges show the lowest ones.
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4. Eureka and Perrine lemons and Owari-Satsuma
mandarins are the most infested cultivars, whereas
Hamlin and Parson Brown oranges and Oneco
mandarins are the less infested cultivars.

5. D. citri is present year-round in the Cauca River
Geographic Valley, and its population density is
favored by periods of high vegetative sprouting, which
provides important information for developing specific
HLB management strategies.
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