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ABSTRACT — Significant population outbreaks of spittlebugs (Hemiptera: Cercopidae) have been observed
in perennial grasses (Poaceae) established in farms in South of Brazil. This situation is worrying local producers
in relation to the continuous supply of forage due to the significant damage caused by this pest species complex.
Thus, this study aimed to evaluate the incidence and populational fluctuation of spittlebugs (Hemiptera: Cercopidae)
in three perennial grasses [Cynodon dactylon cv. Jiggs, C. dactylon cv. Tifton 85, and Axonopus catharinensis
cv. SCS 315 Catarina Gigante (Poales: Poaceae)] in an experimental farm under semi-intensive milk production
system. For this purpose, weekly counts of the foam produced by the spittlebugs nymphs were carried out
in 10 points 0f 0.25 m? (0.5 x 0.5 m) each, totalizing 35 assessments from the beginning of September 2015
to the end of April 2016. The incidence of spittlebugs was significantly different among the three perennial
grasses. Lower incidence of spittlebugs was observed on A. catharinensis cv. SCS 315 Catarina Gigante (4.91
nymphs foam m?week"! in average), which is a natural species from South Brazil, followed by C. dactylon
cv. Jiggs (6.51 nymphs foam m2week™! in average) and by C. dactylon cv. Tifton 85 (7.58 nymphs foam
m2week! in average). Moreover, three characteristic population peaks of spittlebugs was observed: the first
in the end of September, the second in the middle of December, and the third in early February. However,
the number of nymphs foam of spittlebugs was not significant correlated with the climatic parameters (precipitation,
average temperature, and relative humidity) of periods (week) prior to the weekly sampling times. In light
of these findings, A. catharinensis cv. SCS 315 Catarina Gigante constitutes an interesting option for establishing
new pasture areas.
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INCIDENCIA E FLUTUACAO POPULACIONAL DE CIGARRINHAS-DAS-
PASTAGENS EM TRES GRAMINEAS PERENES: AVALIACOES EM CAMPO

RESUMO - Significativos surtos populacionais de cigarrinhas-das-pastagens (Hemiptera: Cercopidae) tém
sido verificados em gramineas perenes (Poaceac) estabelecidas em propriedades no sul do Brasil. Essa situacéo
preocupa os produtores locais em relagdo ao continuo fornecimento de forragem devido aos significativos
danos causados por este complexo de espécies-praga. Assim, este estudo teve como objetivo avaliar a incidéncia
e flutuagao populacional de cigarrinhas-das-pastagens (Hemiptera: Cercopidae) em trés gramineas perenes
[Cynodon dactylon cv. Jiggs, C. dactylon cv. Tifton 85 e Axonopus catharinensis cv. SCS 315 Catarina Gigante
(Poales: Poaceae)] em uma propiedade sob sistema semi-intensivo de producao de leite. Para tanto, foram
realizadas contagens semanais de espumas produzidas pelas ninfas em 10 pontos de 0,25 m? (0,5 x 0,5 m)
cada, totalizando 35 avaliag8es a partir do inicio de setembro de 2015 até o final de abril de 2016. A incidéncia
de cigarrinhas foi significativamente diferente entre as trés gramineas perenes. A menor incidéncia de cigarrinhas
foi observada em A. catharinensis cv. SCS 315 Catarina Gigante (4,91 ninfas de espuma m semana™ em
média), que é uma espécie natural do sul do Brasil, seguida por C. dactylon cv. Jiggs (6,51 espuma de ninfas
m-2semana em média) e por C. dactylon cv. Tifton 85 (7,58 ninfas de espuma m2 semana em média).
Além disso, trés picos populacionais caracteristicos de cigarrinhas-das-pastagens foram observados: o primeiro
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no final de setembro, o segundo em meados de dezembro e o terceiro no inicio de fevereiro. No entanto,
o numero de ninfas nao foi significativamente correlacionado com os parametros climaticos (precipitagao,
temperatura média e umidade relativa) dos periodos (semanas) anteriores aos tempos de amostragem. Diante
desses resultados, A. catharinensis cv. SCS 315 Catarina Gigante constitui uma opg¢éao interessante para o

estabelecimento de novas areas de pastagem.

Palavras chave: Axonopus catharinensis, Cynodon spp., manejo integrado, resisténcia varietal.

INTRODUCTION

The land structure of South region of Brazil, majority
composed by small farmers (Sintese Anual da Agricultura
de Santa Catarina, 2014-2015), requires rising production
rates of agricultural production systems in order to
generate income in an amount necessary to ensure
quality life and social reproducibility of the families
allocated in rural areas. In light of this context and
of importance of dairy farming for regional economy,
it is necessary the constant generation of knowledge
(and innovation) in order to solve the main technological
limitations of the production chain, including the adequate
phytosanitary management of pastures, which are the
basis of milk production systems conducted in the
region (Fernandes, 2012).

In the last years, significant population outbreaks
of spittlebugs (Hemiptera: Cercopidae) have been
observed in perennial grasses (Poaceae) established
in farms in South of Brazil (Lohmann et al., 2010; Chiaradia
etal., 2013). This situation is worrying local producers
in relation to the continuous supply of forage along
the year due to the significant damage caused by this
pest species complex. The damage caused by spittlebugs
are verified both in reducing the volume of dry matter
produced forage (quantitative damage) and in reducing
its nutritional quality (qualitative damage) (Valério &
Nakano, 1987; 1988; Congio et al., 2012), which are
features that considerably limit the carrying capacity
of pastures (Auad et al., 2007). Moreover, the intense
attack of pests is one of the causes of pasturelands
degradation, which is a chronic problem of Brazilian
livestock production systems (Peron & Evangelista,
2004).

The use of plant resistance constitutes a promising
alternative for management of spittlebugs (Aguirre
etal.,2013). Resistant genotypes can be used in an
integrated management program along with other
management strategies such as chemical and biological
controls (Korndorfer et al., 2011; Grisoto et al., 2014).
In Brazil, multi-institutional efforts have been made

in order to obtain resistant genotypes; however, most
of these research programs aims to select Brachiaria
ecotypes (Urochloa sp.) adapted to conditions of
extensive livestock farming practiced in the Midwest
region of Brazil (Auad et al., 2007; Sobrino et al., 2010;
Resende etal., 2012;2013). In contrast, little is known
about the behavior of the main perennial grasses utilized
in semi-intensive milk production systems in South
Brazil [Axonopus and Cynodon (Poaceae)] in relation
to spittlebugs incidence as well as their ecological
and behavioral aspects, especially under field conditions.

The present study aimed to evaluate the incidence
and populational fluctuation of spittlebugs (Hemiptera:
Cercopidae) in three perennial grasses [Cynodon
dactylon cv. Jiggs, C. dactylon cv. Tifton 85, and
Axonopus catharinensis cv. SCS 315 Catarina Gigante
(Poales: Poaceae)] in an experimental farm under semi-
intensive milk production system.

MATERIALAND METHODS
Study area

This study was conducted in an experimental farm
located in Chapec6, SC, Brazil (27° 11'38.98" S; 52°
39'37.37" W, elevation: 645 m) conducted under a semi-
intensive milk production system using a Voisin pasture
rotational strategy. The samplings were carried out
in three adjacent plots of 1800 m?(60 x 30 m) cultivated
with three perennial grasses [Cynodon dactylon cv.
Jiggs, C. dactylon cv. Tifton 85, and Axonopus
catharinensis cv. SCS 315 Catarina Gigante (Poales:
Poaceae)], which were established three years ago
(summer of 2013).

The plots were located in a Rhodic Hapludox soil
(Latossolo Vermelho distroférrico tipico, in the Brazilian
Soil Classification System) (Solos do Estado de Santa
Catarina, 2004), and Cfb climate according to Képpen
classification (Pandolfo et al., 2002). The experimental
plots used in the assessments had similar declivity
(~15%) and chemical and physical analysis showed
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that they had similar properties [means = SE (% of
clay (w/v) =60.67+0,76; pH-water (1:1) = 5.68+0.04;
P (mg dm)=24.88+1.83; K (mg dm?)=190.28+20.24;
% of organic matter (w v'') =3.45+0.03; Al (cmolc dm
$=0.014+0.014; Ca (cmolc dm?)=5.56+0.19; Mg (cmolc
dm=)=2.374+0.08)].

During the assessments, the pasture was mowed
two times (25/11/2015 and 11/02/2016) to remove herbage
leftover. The fertilization in the plots was carried out
before the start of the evaluations using pig slurry
(doses equivalent to 100 kg of N/hectare).

Spittlebugs population assessment and sampling

Weekly counts of nymphs foam were carried out
in 10 points of 0.25 m? in each plot, totalizing 35
assessments from September 2015 to April 2016. For
this purpose, we used an iron square (0.5 x 0.5 m) that
was randomly launched in 10 points of each area selected
by means of a zig-zag displacement. On the other hand,
adults of spittlebugs were sampled monthly by means
of'a sweep net (30 cm of diameter) in order to verify
the predominant species in the plots.

The climate data (precipitation, average temperature,
and relative humidity) were obtained with a meteorological
station located at the assessed experimental area of
Epagri/Cepaf (Chapeco, SC, Brazil) and they were
correlated with number of spittlebugs in each plot.
For this, we used the average values of climate parameters
of the previous week that the nymphs foam assessment
was performed.

Data analysis

Generalized linear model (GLM) (Nelder &
Wedderburn, 1972) with quasi-Poisson distributions
was used for the analysis of nymphs foam count data.
The goodness-of-fit was determined using a half-normal
probability plot with a simulated envelope (Hinde &
Demétrio, 1998). When a significant difference was
observed between the treatments, multiples comparisons
(Tukey’s post hoc test, P<0.05) were performed using
the glht function of the multicomp package with
adjustment of P values.

The relationship between the number of foams
and climate data was determined using Spearman’s
nonparametric analysis (P =0.05). All analyses were
performed using the software “R”, version 2.15.1 (R
Development Core Team, 2012).
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RESULTS AND DISCUSSION

The incidence of spittlebugs was significantly
different among the three perennial grasses (GLM with
quasi-Poisson distribution=F, .- 7.77; P: 0.0004)
(Figure 1). Lower incidence of spittlebugs was observed
on A. catharinensis cv. SCS 315 Catarina Gigante (4.91
nymphs foam m?week™! in average), which is a natural
species from South Brazil, followed by C. dactylon
cv. Jiggs (6.51 nymphs foam m?week™! in average) and
by C. dactylon cv. Tifton 85 (7.58 nymphs foam m™
week! in average), which did not show significant
difference between them. In hypothesis, the low incidence
of spittlebugs (reduction variable between 32 and 54%)
in A. catharinensis cv. SCS 315 Catarina Gigante should
be result of resistance of antixenosis and/or antibiosis
type. However, the type of resistance taking place in
A. catharinensis cv. SCS 315 Catarina Gigante to
spittlebugs needs to be better investigated in further
studies under controlled conditions. In light of these
findings, A. catharinensis cv. SCS 315 Catarina Gigante
constitutes an interesting option for establishing of
new pasture areas.

The most abundant species collected in the plots
was Notozulia entreriana (Berg, 1879) representing
73.7% of the total individuals collected (n=1,536) during
the sampling period, without, however, occur significant
difference in the species proportion between the studied
plots. Corroborating our findings, Lohmann et al. (2010)
also verified the predominance of N. entreriana in
pastures of bermudagrass (C. dactylon) and sedges
(Rhynchospora sp.) in the western region of Parana
State, Brazil. On the other hand, Chiaradia et al. (2013)
verified predominance of Deois flavopicta (Stal., 1854)
and Deois schach (F., 1787) in giant missionary grass
(A. catharinensis) in Chapeco, SC, Brazil, indicating
a change in the species proportion over the years.

Three or four population peaks were verified during
the critical period of incidence of spittlebugs in previous
studies conducted in South Brazil (Lohmann et al.,
2010; Chiaradia et al., 2013). In the present work, three
characteristic population peaks of spittlebugs were
observed (Figure 2): the first in the end of September,
the second in the middle of December, and the third
starting in early February. This result indicates that,
in these periods, the monitoring of spittlebugs should
be intensified in order to determine the appropriate
time for adoption of insect pest control strategies.
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Figure 1 - Average incidence of spittlebug nymphs (foam) in three perennial grasses. Chapecdé, SC, Brazil -
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Figure 2 - Fluctuation of spittlebug nymphs (foam) in three perennial grasses. Note: Arrows indicate two mowing
managements performed to remove herbage leftover. Chapeco, SC, Brazil —2015/2016.

Furthermore, the last population peak of spittlebugs
was delayed in the plot cultivated with A. catharinensis
cv. SCS 315 Catarina Gigante, which can indicate a
plant resistance of antibiosis type. In previous studies
conducted in South Brazil (Lohmann et al., 2010; Chiaradia
etal.,2013), three or four population peaks were verified
during the critical period of spittlebugs’ incidence.

In general, high population densities of spittlebugs
are positively correlated to temperature, relative humidity
and precipitation (Melo et al., 1984; Auad et al., 2009).

However, our results showed that the number spittlebug
nymphs foam was not significant correlated with the
climatic parameters occurred prior the assessment of
spittlebug population (Table 1). Corroborating our results,
Lohmann et al. (2010) verified that rainfall, temperature
and pasture height had little correlation with the population
dynamics of spittlebugs. However, Chiaradia et al. (2013)
verified that the average monthly minimum temperature
is directly related with spittlebugs population fluctuation
(r=0.63) while the total monthly rainfall that occurs
in Western Santa Catarina has insignificant relation.
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Table 1 - Spearman’s correlation coefficient (r) between the number of spittlebug nymphs (foam) in three perennial
grasses (plots) and climatic parameters. Chapeco, SC, Brazil —2015/2016

Number of Number of Number of Average Precipitation Relative
nymphs foam nymphs foam nymphs foam temperature humidity
(PlotA) (Plot B) (Plot C)
Number of nymphs 1.00 0.56 0.87 0.18 0.15 0.18
foam (Plot A) (P=0.0004) (P <0.0001) (P =0.2880) (P=0.4027) (p=0.3142)
Number of nymphs 0.56 1.00 0.50 0.13 0.22 0.31
foam (Plot B) (P=0.0004) (P=0.0020) (P=0.4472) (P=0.1985) (p=0.0674)
Number of nymphs 0.87 0.50 1.00 0.33 0.06 0.10
foam (Plot C) (P <0.0001) (P=0.0020) (P=0.0558) (P=0.7443) (p=0.5661)
A 0.18 0.13 0.33 1.00 -0.49 -0.16
wverage temperature
(P=0.2880) (P=0.4472) (P=0.0558) (P=0.0030) (p=0.3536)
Precipitation 0.15 0.22 0.06 -0.49 1.00 0.55
(P=0.4027) (P=0.1985) (P=0.7443) (P=0.0030) (p=0.0006)
. - 0.18 0.31 0.10 -0.16 0.55 1.00
Relative humidity
(P=0.3142) (P=0.0674) (P=0.5661) (P=0.3536) (P =0.0006)

Probably, the interaction of different climate parameters
has a significant effect on spittlebugs dynamics, affecting
their generation time (e.g.: temperature) and their survival
rate (e.g.: humidity).

The experimental design used in this study was
based on sampling of spittlebug nymphs foam using
an iron square (0.5 x 0.5 m), which is the appropriated
practical method used by farmers for insect monitoring
in pastures. Due to insect adult mobility between
plots, we did not consider the adults dynamics. In
this step, our objective was obtained more accurate
and user-friendly information for pest control decision-
making process. According to Valério (2009), the
adequate moment for control method adoption is
a key point for success of chemical or biological
control strategies of spittlebugs. In light of this,
the information generated in this study are useful
to support integrated management strategies of
spittlebugs in pastures and, consequently, reduce
the impact of these insect pests on forage production,
as well as the negative effects on productivity and
costs of dairy farming developed in the region.
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