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RESUMO: Vatiga illudens é uma praga de importância econô-
mica para a cultura da mandioca. Conhecer a época de incidên-
cia desse inseto em associação com fatores ambientais possibilita 
estratégias de controle. O objetivo deste trabalho foi determinar 
a (utuação populacional de V. illudens em cultivares de mandioca 
e veri)car a correlação desses insetos com os fatores climáticos em 
Dourados, Mato Grosso do Sul. Foram avaliadas quatro cultivares 
de mandioca: Kiriris, N-25, IAC 90 e Fécula Branca. A avalia-
ção populacional do percevejo-de-renda foi realizada durante 18 
meses, observando 2 ciclos da cultura. Quinzenalmente, foram 
amostradas aleatoriamente quatro plantas centrais de cada par-
cela e cinco folhas do terço médio de cada planta, quanti)cando o 
número de ninfas e adultos por folha. Vinte meses após o plantio, 
foram colhidas duas )leiras centrais de mandioca de cada parcela 
e mensurada a produtividade em kg ha-1. O delineamento experi-
mental foi em blocos casualizados com quatro tratamentos e duas 
repetições. O pico populacional das ninfas e adultos para o pri-
meiro ciclo da cultura ocorreu nos meses de março a maio. Para o 
segundo ciclo, esses índices populacionais aconteceram nos meses 
de janeiro a abril. O cultivar Kiriris apresentou maior número 
médio de ninfas e de adultos por folha de mandioca e o cultivar 
IAC 90, o menor número de insetos. Houve correlação negativa 
entre a população de insetos adultos e a produtividade de raízes. 
As temperaturas máximas, médias e mínimas afetaram a popula-
ção de ninfas de V. illudens. Esses resultados são fundamentais para 
de)nir estratégias de manejo para controle do percevejo-de-renda.

 Vatiga illudens; Manihot esculenta; manejo 
integrado de pragas.

 Vatiga illudens is a pest of economic importance 
for the cultivation of cassava. Knowing the time of incidence of 
this insect in combination with environmental factors enables 
control strategies. 7e objective of this study was to determine 
the population dynamics of V. illudens in cassava cultivars and 
the correlation of these insects for climatic factors in Dourados, 
Mato Grosso do Sul. Four cultivars of cassava were evaluated: 
Kiriris, N-25, IAC 90 and Fécula Branca. Population assessment 
of the lace bug was conducted over 18 months observing 2 crop 
cycles. Fortnightly, they were randomly sampled four central 
plants of each plot and )ve leaves from the middle third of each 
plant, quantifying the number of nymphs and adults per leaf. Twenty 
months after planting cassava, two central rows of each plot were 
harvested and measured productivity in kg ha-1. 7e experimental 
design was randomized blocks with four treatments and two 
replications. 7e peak population of nymphs and adults for 
the )rst crop cycle occurred during the months from March to 
May. For the second cycle, these population indices happened 
in the months from January to April. Cultivar Kiriris showed 
the highest mean number of nymphs and adults per leaf cassava 
and cultivar IAC 90, the lowest number of insects. 7ere was a 
negative correlation between the population of adult insects and 
root yield. 7e maximum, mean and minimum temperatures 
a<ected the population of nymphs V. illudens. 7ese results are 
fundamental to de)ne management strategies for control of 
lace bug.

KEYWORDS: Vatiga illudens; Manihot esculenta; integrated 
pest management.
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INTRODUCTION

Brazil, the center of origin of cassava (Manihot esculenta 

Crantz) (OLSEN, 2004), is the second largest producer of 

it in the world (IBGE, 2014). It has a high socioeconomic 

importance, as cassava is the main source of carbohydrates 

and subsistence for the most deprived populations, besides 

being an important basis for animal feed and starch produc-

tion (SOUZA; FARIA, 2006).

7e state of Mato Grosso do Sul is responsible for 

3.2% of the national production of cassava, producing 

680,000 tons of roots per year (IBGE, 2014). Despite its 

low national participation, the sector has shown great 

growth potential due to the region’s edaphoclimatic con-

ditions, the implantation of starch processing industries 

and the high consumption of table cassava, constituting, 

therefore, an important economic alternative for the pro-

ducers (OTSUBO; PEZARICO, 2002).

Cultivation of cassava is a<ected by the occurrence of 

pests and diseases that can significantly compromise the 

)nal crop yield (EL-SHARKAWY, 2004). It is estimated that 

about 200 arthropod species causes damage to cassava in the 

Americas, but there are gaps in the knowledge of production 

losses, population levels of control and economic damage 

(BELLOTTI et al., 1999).

Among the pests, we can highlight the Vatiga illudens 

(Drake, 1922) (Hemiptera: Tingidae), which in recent years 

has shown visible population growth in cassava plantations, 

mainly in the states of Paraná (ALVES et al., 2012) and Mato 

Grosso do Sul (BELLON et al., 2012). Nymphs and adults 

feed on the protoplast of the foliar parenchyma cells, causing 

photosynthesis reduction, lower leaf fall, and severe infesta-

tions causing complete plant defoliation (BELLOTTI, 2002; 

LOZANO et al., 1983), reducing crop productivity by up to 

55% (FIALHO et al., 2009).

Currently, there are di]culties in the control of the lace 

bug, since there are no chemical or biological products regis-

tered for this insect (AGROFIT, 2003), nor other measures 

with control e]ciency (CEBALHOS et al., 2004).

Monitoring is the main component of Integrated Pest 

Management, which is fundamental in the implementation of 

strategies that make up integrated production by promoting 

the rationalization of insect control through the monitoring 

of variation in the number of individuals over time. Although 

it is an alternative in the search for control strategies, few 

studies have been carried out in order to know the popula-

tion behavior of the lace bug in cassava (MARTINAZZO 

et al., 2007). For this reason, the aim of this study was to 

determine the population (uctuation of V. illudens in cas-

sava cultivars and verify the correlation of these insects with 

the climatic factors in the municipality of Dourados, Mato 

Grosso do Sul.

MATERIAL AND METHODS

7e experiment was carried out in a sample area of 201.6 

m2 in the municipality of Dourados, Mato Grosso do Sul. 

7e climate in the region, according to the Köppen classi-

)cation, is of the Cwa (wet mesothermal) type, with rainy 

summer and dry winter, with an average annual precipita-

tion of 1,500 mm and an average annual temperature of 

22ºC. 7e daily records of maximum, average and mini-

mum temperatures (ºC), precipitation (mm) and relative 

humidity (%) in the period corresponding to this study were 

obtained through the database of a meteorological station of 

Embrapa Agropecuária Oeste, located in Dourados, Mato 

Grosso do Sul (Fig. 1).

Four cassava cultivars were evaluated: Kiriris, N-25, IAC 

90 and Fécula Branca. Planting was done in October 2010. 

Sampling of the lace bug was begun in the )rst half of January 

2011, when the plants were 3 months old and 17 leaves per 

plant were developed. 7e experimental design was a ran-

domized block design consisting of four treatments (culti-

vars) and two replicates (blocks). Each plot, with a total area 

of 25.2 m2, was composed of 4 lines with 40 plants spaced 

0.90 m between rows and 0.70 m between plants.

During the insect sampling period, no control method 

was used for V. illudens; however, the biological product 

Bac-Control WP® (Bacillus thuringiensis) (500 g ha-1) was 

used in the crop to control the Erinniys ello caterpillars 

(Linnaeus, 1758) (Lepidoptera: Sphingidae) in the month 

of December 2010.

In the months of July (2011 and 2012) and August (2011), 

there were no samplings of the lace bug population, because 

the cassava plants lost their leaves during the winter period. 

In the )rst half of August 2011, pruning of cassava plants was 

also carried out, an usual practice used by the cassava produc-

ers from the state.

7e population evaluation was carried out during the 

period of 18 months, from January 2011 to June 2012. 

Four plants were randomly sampled from each plot, and )ve 

leaves from the middle third of each plant were randomly sam-

pled (MARTINAZZO et al., 2007), quantifying the number 

of lace bug nymphs and adults per leaf. Twenty months after 

planting, two central rows of cassava were harvested from each 

plot and yield was measured in kg ha-1, based on the weight-

ing of the roots of the harvested area.

7e population (uctuation was analyzed and the data 

compiled through graphical analysis and simple linear cor-

relation between the number of V. illudens nymphs and 

adults, cultivar productivity and climatic factors (maxi-

mum, average, minimum, pluviometric precipitation and 

relative humidity). 7e comparison between the cultivars 

and the sampled population was done through the Tukey’s 

test at 5% probability.
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RESULTS AND DISCUSSION

7e population (uctuation of V. illudens nymphs and adults var-

ied in relation to the plants of the )rst cycle ()rst year of evalua-

tion) and second cycle (second year of evaluation) (Figs. 2 and 3). 

In the )rst cycle, the population of nymphs had their population 

peak in the month of March and April and a new increase of the 

population in May (Fig. 2). For the second cycle, this population 

began to increase in November, reaching its population peaks in 

the months of December to February and again in April (Fig. 2).

Adult population behavior was similar to that observed for 

nymphs. In the )rst cycle, the increase of adult insects began 

in February with peak population in April and May (Fig. 3). 

In the second cycle, regarding the nymphs, this population 

also increased in the hot months of the year (November and 

December), with peaks from February to April, decreasing in 

the following months (Fig. 3).

Although there are still few studies that determine the 

population (uctuation of the lace bug, studies carried out in 

di<erent locations with several cassava cultivars have shown 

that the population peaks of this insect-plague can occur 

between November and May (MARTINAZZO et al., 2007; 

OLIVEIRA, 1997), corroborating with the results of the 

present study.

Figure 1.
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Figure 2. Vatiga illudens
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7e population decline (nymphs and adults) occurred in 

June (Figs. 2 and 3). 7is decrease and even absence of insects 

occur because the cassava plant loses its leaves and paralyzes its 

growth during the winter period, marking its winter rest, and, 

as temperatures increase in the spring and become favorable for 

the budding of the buds, the cycle of plant growth is restarted 

(FAGUNDES et al., 2010). Moreover, the behavior of the 

lace bug in this winter period is still unknown, not knowing 

if the insect enters diapause in the cultural remains of the area 

or if there is a migration to areas of refuge (MARTINAZZO 

et al., 2007).

7e population increase of the lace bug nymphs and 

adults was higher in the second crop cycle (Figs. 2 and 3). 

MARTINAZZO et al. (2007), determining the population 

(uctuation of V. manihotae, also veri)ed a higher incidence of 

these insects for the second cassava cycle. According to these 

authors, the increase in the number of insects in this cycle of 

the crop may be related to the formation of a more intense 

foliar mass in the regrowth of the plant, with greater food 

availability, allowing the insect to complete a larger num-

ber of generations in that period and consequently increase 

its population.

In relation to the cultivars, Kiriris presented a higher 

number of nymphs (3.61 ± 0.32) and adults (0.73 ± 0.03) 

per leaf, di<ering statistically from the other cultivars eval-

uated (Table 1). N-25 and Fécula Branca did not differ 

among themselves in the number of nymphs (1.69 ± 0.14 

and 1.05 ± 0.06) and adults (0.35 ± 0.04 and 0.27 ± 0.01), 

respectively; and IAC 90 presented the lowest numbers of 

insects (0.41 ± 0.04 nymphs and 0.07 ± 0.01 adults), but this 

cultivar did not di<er from the Fécula Branca for the average 

number of nymphs (Table 1).

A factor that can also be related to these di<erences of 

V. illudens attacks among the cultivars are the contents of cyano-

genic compounds in the plants (COSENZA et al., 1981), a 

fact veri)ed by VIEIRA et al. (2011) observing that the higher 

the hydrocyanic acid content in the cassava roots, the lower 

the incidence of V. illudens nymphs and adults. However, 

in the present work, the cyanogenic contents of the studied 

materials were not known.

7e correlation coe]cient between adult insects and root 

productivity was signi)cant and negative (-0.74) (Table 2), 

demonstrating that in the evaluation period the number of 

lace bug adults was related to the decrease of root produc-

tivity. Similar results were obtained by Fialho et al. (2009) 

who found a negative correlation for V. illudens nymphs and 

adults with root and shoot productivity of cassava in three 

years of evaluation.

Figure 3. Vatiga illudens
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For the nymph population, no significant correla-

tion was observed in root productivity (-0.64) (Table 2). 

However, this correlation was negative, also evidencing 

a tendency of productivity decrease due to the presence 

of these insects.

7e decrease in productivity due to the number of lace 

bug adults can be related to the damage that the insect causes 

the leaves through the suction, causing the plant to accumulate 

less photoassimilates due to the decrease of the photosynthet-

ically active leaf area and to spend energy in the recomposi-

tion of the leaves that fell due to the insect attack (FARIAS, 

1987; FIALHO et al., 2009).

Regarding climatic factors, it was observed that the mean, 

minimum and maximum temperatures positively a<ected 

only the nymph population, constituting an important fac-

tor for the occurrence of this insect (Table 3). 7e correla-

tion coe]cient obtained between these climatic factors and 

the nymphs showed that, as temperatures increased, there was 

also an increase in the number of V. illudens nymphs sampled 

(Figs. 1 and 2).

Precipitation did not correlate with the variation of the 

lace bug nymphs and adults population. 7e excess and scar-

city of rainfall was not a limiting factor for the development 

of these insects. However, rainfall during the months of 

December (2011) to April (2012), with the high temperatures 

of these months (Fig. 1), contributed to the growth (nymphs 

and adults) sampled for this period (Figs. 2 and 3). 

In the same way that the population (uctuation of the lace 

bug was not in(uenced by precipitation, there was also no e<ect 

of relative humidity on the incidence of this insect (Table 3).

7e increase of the lace bug population and the insect 

attack occur mainly during the dry season, aggravating in 

periods with prolonged drought (BELLOTTI et al., 2002), 

a fact that was not observed in the present study. However, 

it should be noted that the two years of sampling (January 

2011 to July 2012) were atypical for the pluvial regime for 

the Dourados region, presenting high rainfall in all months 

of the year, except in May and August (2011) and July (2012) 

(Table 1). 7is di<erentiation in the pluviometric regime may 

have in(uenced the number of nymphs and adults sampled 

during the evaluation period.

It is important to point out that research with a pop-

ulation (uctuation of a pest and its relation with climatic 

factors present di<erent results from one region to another, 

that is, the factor that presents a signi)cant correlation in one 

region may not be relevant in another region, showing that 

the (uctuation population is speci)c to each site evaluated 

(PORTELA et al., 2010).

7erefore, further studies on the occurrence and popula-

tion (uctuation of V. illudens in the Dourados region and in 

several regions of Brazil are required, as well as studies involv-

ing levels of economic damage and resistance of cultivars 

that minimize or disfavor the attack of these insects- plague. 

7is information will be fundamental for de)ning control 

strategies for the lace bug.

CONCLUSIONS

7e population peak of V. illudens nymphs and adults for the 

)rst cycle of the crop occurred in the months of March to May 

and, in the second cycle, these population indices happened 

in the months of January to April. 7e Kiriris cultivar showed 

a higher average number of nymphs and adults per cassava 

leaf and the cultivar IAC-90, the lowest number of insects. 

7e number of lace bug adult insects negatively in(uenced 

the root productivity. Under the conditions tested, maximum, 

medium and minimum temperatures positively a<ected the 

population of V. illudens nymphs, and precipitation and rel-

ative humidity did not in(uence the incidence of this insect.
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Table 3. Vatiga illudens
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