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ABSTRACT

Physic nut (Jatropha curcas L.) is an oilseed, semi-evergreen shrub or small tree of the Euphorbiaceae family, whose seeds contain oil
that can be processed into a high quality biofuel. However, there have been reports of arthropods feeding from its leaves, including
the green leafthopper Empoasca sp. (Hemiptera: Cicadellidae). The large numbers of this insect, observed in certain periods of the
year in many regions of Brazil, are causing damage to the oilseed crops. This study aims at evaluating the fluctuation in green
leafhopper population in a physic nut crop in Dourados, Mato Grosso do Sul, to assess possible correlations with rainfall, maximum,
average and minimum temperatures. This evaluation was conducted between March 2011 and July 2012. The largest Empoasca sp.
populations were recorded in May and June, 2011, and between February and May, 2012. No significant correlation was observed
between the weather parameters analyzed and the fluctuation in the Hemiptera population, but there was a trend toward higher
population density during the warmer and rainier months.

Keywords: jatropha curcas, green leathopper, rainfall, seasonality.

RESUMEN

El pifién manso (Jatropha curcas L.) es una oleaginosa de la familia Euphorbiaceae que se destaca por la produccién de semillas cuyo
aceite tiene caracteristicas deseables para la produccién de biocombustibles. Sin embargo, hay informes de algunos artrépodos que
usan la planta como fuente de alimento, incluyendo la cigarrita verde Empoasca sp. (Hemiptera: Cicadellidae). La alta incidencia de
este insecto se comprueba en varias regiones del Brasil, en ciertas épocas del afio, causando lesiones a esta oleaginosa. El objetivo
de este estudio fue evaluar la fluctuacién de la cigarrita verde en una plantacién de pifién manso en Dourados, Mato Grosso do Sul,
y la busqueda de posibles correlaciones con las precipitaciones y las temperaturas maximas, medias y minimas. Esta evaluacién se
realizé entre los meses de marzo 2011 hasta julio 2012. Poblaciones mayores de Empoasca sp. se registraron en mayo y junio de 2011
y entre febrero y mayo de 2012. No hubo correlacién entre los aspectos climéticos analizados y entre la fluctuacién poblacional de
los hemipteros, pero se observé una tendencia a una mayor densidad poblacional en los meses mds célidos y himedos.
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INTRODUCTION

Physic nut (Jatropha curcas L.) is a perennial shrub species
belonging to the Euphorbiaceae family that is probably
native to South America (Berry, 1929; Arruda et al., 2004).
It is a fast-growing deciduous plant, which takes three-
four years to reach reproductive age (which may extend to
40 years) that can reach a height of more than 5 meters,
whose seeds contain oil that can be processed to produce
a high-quality biodiesel fuel (Carnielli, 2003). Furthermore,
the physic nut is also considered drought-tolerant and can
adapt to low fertility soils (Islam et al., 2011; Dias, 2012).

In 2014, Brazil produced 3.4 billion liters of biodiesel
(Ministério de Minas e Energia, 2015). There is a significant
impact of social inclusion in this activity, which has generated
1.37 million wage labor throughout the production chain
and 105,000 families benefited with the “National Program
of Familiar Agricultural Strengthening” (Pronaf). (Tapanes
etal.,2013)

However, the lack of technical and scientific knowledge
about the physic nut culture hinders its large-scale use;
therefore, further studies on its cultivation and industrial uses
are necessary (Divakara et al., 2010). It must be highlighted
that the physic nut has been researched and studied more for
its chemical properties, as well as medicinal and biocidal uses,
than its agronomic characteristics (Saturnino et al., 2005).

Arruda et al. (2004) reported that only few insects are
capable of attacking physic nut crops, since the plant
produces a caustic sap exudate as a defense mechanism
against any plant damage. However, studies conducted
by Silva et al. (2008) and Oliveira et al. (2010) have
demonstrated the potential of some arthropods to damage
this crop.

Empoasca sp., family Cicadellidae, order Hemiptera, is
known as the green leathopper, usually associated with bean
(Naseri et al., 2009), citrus (Miranda et al., 2009), castor
bean (Suganthy, 2011), potato (Lamp et al., 1994) and
many other crops around the world, has been consistently
found in physic nut crops. Saturnino et al. (2005) observed
high infestation of Cicadellidae in areas planted with physic
nut in northern Minas Gerais, where plants presented the
characteristics symtoms of attack. In addition, the green
leathopper has also been reported in areas planted with
J. curcas in Bahia (Carvalho et al., 2009), Rondénia (Costa
et al., 2011), and six municipalities in Mato Grosso do Sul
(Oliveira et al., 2010).

The green leathopper, Empoasca sp., inserts its stylets
into the plant and releases toxic substances present in the
saliva into the plant vascular system, causing phytotoxicity,
reducing crude proteins, fatty acids, and minerals, which,
consequently, results in plant nutritional deficiency (Caetano
etal., 1987). In addition, the continuous sap-sucking by the
insects also causes clogging of the conducting vessels in the
plants due to hypertrophy while the phloem cells reached by
the stylet become disorganized and granulated (Hibbs et al.,
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1964; Nielsen et al., 1999). The physic nut plants infested
with the sap-sucking leafhoppers become yellow while the
leaves exhibit a slight curvature at the edges, as well as
shriveling (Oliveira et al., 2010). Some species can transmit
virus to other cultures (Haque and Parasram, 1973).

It is known that climatic factors such as rainfall and
temperature have crucial importance in the population
density of species, either in local or global scale. Be
aware of the annual variations in population density of
insect pests due to those variations is critical to make an
effective decision-making and control in the Integrated Pest
Management (IPM). Therefore, this study aims at evaluating
the population dynamics of Empoasca sp. over time and
seeking a possible correlation with the weather parameters
in Dourados, Mato Grosso do Sul, Brazil.

MATERIALS AND METHODS

The study was conducted in a 12-ha area planted with
physic nut with 3.0 x 2.0-m spacing in Dourados, with a
sample area of 2.0 ha (22°05’ S, 55°18’ W; 484 m) in Mato
Grosso do Sul, Brazil. According to Koppen (1948), the
climate is Cwa (humid mesothermal), with rainy summers
and dry winters, annual average rainfall of 1500 mm and
a mean annual temperature of 22 °C. The daily records
of maximum, minimum, and average temperatures (°C)
and rainfall (mm) during the studied period were obtained
from the data base of the weather station of Embrapa
Agropecudria Oeste, in Dourados.

The study lasted from March 2011 to June 2012. Monthly,
40 yellow sticky traps were placed on 40 plants (one per
plant), randomly selected within the area. Plants were about
four years old. Sticky traps of dimensions 24.5 x 10 cm
were tied to the plants at a height of approximately 1.5 m
above the ground, following the methodology described by
Miranda etal. (2009) and Oliveira etal. (2010) and for adult
Cicadellidae sampling.

During the studied period, the traps remained in the field
for a period of 15 days each month (approximate duration
of nymphal stage of the insect) (Boiga Junior et al., 2000).
After this period, the traps were removed and kept in cold
storage at 5 °C until the insects were manually counted
under a stereoscopic microscope.

The possible influence of maximum, minimum, and
average temperature and rainfall on the population
density and seasonality of Empoasca sp. was evaluated by
simple correlation index using the statistical program R (R
Development Core Team, 2011).

RESULTS

A total of 201606 adult Empoasca sp. were captured in
the area planted with physic nut during the 17-month
study period, which corresponded to an average of 296.5
leafthoppers/trap/month. The highest individuals per trap
averages were recorded in May 2011 (975), February
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2012 (831), and April 2012 (1155) (Fig. 1a). Although The results of this study showed no correlation between
leathoppers were found every month of the study period, the population dynamics and minimum, average, or maximum
number decreased between June and December (Table 1). temperatures (Table 1). However, population decreased

Table 1. Correlation coefficient and probability between weather parameters and Empoasca sp. adult population in the physic nut crop, in
Dourados, Brazil, from March 2011 to July 2012.

Climatic Factors Correlation Coefficient Probability (p)
Rainfall (mm) r=-0.0012 p=0.3515
Minimum temperature (°C) r=0.0496 p=0.6667
Average temperature (°C) r=-0.0412 p=0.8754
Maximum temperature (°C) r=-0.1127 p=0.8502

*Significant correlation at p < 0.05.
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Figure 1. a. Adult Empoasca sp. population dynamics and b. maximum, minimum and average temperatures and rainfall recorded from March
2011 to July 2012 in a physic nut crop in Dourados region, MS, Brazil.
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sharply from the beginning of the dry season, when the
temperatures were the lowest (Fig. 1).

DISCUSSION

The population of Empoasca sp. increased significantly from
April to May 2011, exhibiting a 10-fold increase in the
number of adults in just one month. This sharp increase
in the number of individuals coincided with the end of
vegetative growth and early plant dormancy, when winter
begins and the leaves fall completely. After this peak, the
leathopper population decreased sharply, probably due to
leaf fall, and soon after complete defoliation, the insect
population became low until the population growth
resumed in January 2012 (Fig. 1a). In 2012, the population
peaked between February and May, similar to the findings
reported by Oliveira et al. (2010). However, the mean values
found in the present study were 12 times higher than those
observed by Oliveira etal. (2010) (706 against 59 individuals
per trap), considering that the traps were in place for the
same period. This difference could probably be due to plant
developmental stage, since Oliveira etal. (2010) started with
1V2-year-old plants, whereas, in the present study, the plants
were almost four years old with more and larger leaves.

The low incidence of Empoasca sp. at the time of fall,
when the plant is bare, could be due to the fact that most
leathoppers species feed preferably on these structures
(Borror and Delong, 2011).

Santa-Cecilia et al. (2001) sampled leafhoppers in a
coffee culture in Minas Gerais and reported that insect
population started growing in October, unlike the present
study. Moreover, the insect population started to decrease
a little later. Probably the fact that the coffee does not
lose its leaves during the dry season contributed to the
early population increase and late population decline in
comparison with the physic nut crop.

In another study, Yamamoto et al. (2002) observed the
fluctuation of 14 species of Cicadellidae population in citrus
crops in Sdo Paulo. These authors recorded low population
levels of these insects between January and mid-March,
with no growth or declining trend, unlike the results of the
present study, where population growth started in January.
This difference is probably because the citrus seedlings used
in the study by Yamamoto et al. (2002) were in the final
stages of production during this period and possibly less
attractive to the leafhoppers due to the pruning of seedlings.
Nevertheless, both studies presented similar results regarding
population decline period, which occurred early in the dry
season, in May.

Although low temperatures do not affect directly the
incidence of Empoasca sp., they interfere with the development
of physic nut, causing the leaves to drop and consequently
resulting in lack of food, as reported by Oliveira etal. (2010).

Likewise, leafthopper population densities were not
influenced by either temperature or rainfall (Table 1).
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However, rainfall contributed to the recurrence of vegetative
plant growth and provided abundant food resources for the
leathoppers (Fig. 1b).

From the second year after planting, the fruits of physic
nut ripen and are harvested between December and July, in
the Brazilian Midwest (Roscoe and Silva, 2007), coinciding
with the population peak of Empoasca sp. observed in the
present study. As a result, it is possible that the green
leathopper hinders the production of physic nut fruits in
Mato Grosso do Sul. If the adult population peak occurs
in February (as observed in this study, in 2012), the onset
of economic damage might ensue from January (when large
numbers of nymphs were seen on the leaves).

Thus, further studies on the occurrence and population
dynamics of Empoasca sp. in this region as well as in other
locations in Brazil, covering longer periods of data collection,
are required for further and more detailed analysis of this
insect population dynamics. The results may contribute to
determine the extent of the economic losses brought by the
green leafhopper to physic nut plantation and help define
control strategies.

CONCLUSIONS

Empoasca sp. exhibited two population peaks, one between
May and June 2011 and the other between February and May
2012. There was no correlation between the green leathopper
population density and maximum, average and minimum
temperatures or rainfall throughout the study period.
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