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Abstract. The sugarcane weevil, Sphenophorus levis Vaurie, 1978 (Coleoptera: Curculionidae), causes severe damage to the basal portion of 
sugarcane stalks, and its management is limited by the low efficiency of conventional soil-directed control methods. This study evaluated the 
effectiveness of solid artificial attractive baits treated with imidacloprid or Beauveria bassiana (Bals.-Criv.) Vuill., applied at different densities, in 
reducing damage caused by S. levis in a commercial sugarcane field. The experiment was conducted in Mineiros do Tietê, São Paulo State, Brazil, 
using a randomized block design with six treatments and five replicates under commercial field conditions. Evaluations were performed at 0, 7, 
15, 30, 45, and 60 days after the beginning of biweekly bait distribution, assessing the percentage of damaged stalk bases and the number of 
immature stages and adults per meter. From 30 days onward, baits treated with imidacloprid (50 and 200 baits ha⁻¹) and B. bassiana (100 and 
200 baits ha⁻¹) promoted significant reductions in damage compared with the untreated control, with more consistent effects observed at 60 
days. Counts of larvae, pupae, and adults were low throughout the experimental period, supporting damage assessment as a sensitive indicator 
of treatment effectiveness. The results demonstrate that solid artificial baits, particularly those treated with B. bassiana, represent a viable and 
operational alternative for integrated management of S. levis in sugarcane.
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The sugarcane weevil, Sphenophorus levis Vaurie, 1978 (Coleoptera: 
Curculionidae), is one of the most damaging pests of sugarcane in 
Brazil, particularly in the Center-South region. Larval feeding occurs at 
the basal portion of the stalks, where galleries compromise tillering, 
sprouting, and stool longevity, often resulting in significant yield losses 
and reduced crop longevity (Degaspari et al. 1987; Castelliani et al. 
2020).

The management of S. levis remains challenging due to its cryptic 
behavior and the predominance of subterranean life stages, which limit 
the effectiveness of conventional soil-applied insecticides. Although 
chemical control is widely used, its efficiency is inconsistent and highly 
dependent on application technology, increasing production costs and 
environmental concerns (Evangelista et al. 2017; Xavier et al. 2024).

Biological control has become an important component of 
integrated pest management programs for S. levis. Entomopathogenic 
fungi, particularly Beauveria bassiana (Bals.-Criv.) Vuill., have shown 
promising results under laboratory and field conditions, contributing to 
the reduction of chemical insecticide use and enhancing sustainability 
in sugarcane production systems (Badilla & Alves 1991; Vega et al. 
2009; Vinha et al. 2019).

In addition to microbial control, bait-based strategies targeting 
adult insects have gained attention. Adults of S. levis actively move 
on the soil surface and are attracted to volatile compounds released 
during the fermentation of sugarcane tissues. The use of attractive 
substrates associated with chemical or biological agents can increase 
adult exposure to control agents and reduce damage over time (Zarbin 
et al. 2003; Girón-Pérez et al. 2009; Pinto & Trujillo 2019).

This study evaluated the effectiveness of solid artificial attractive 
baits treated with imidacloprid or B. bassiana, applied at different 
densities, in reducing damage caused by S. levis in a commercial 
sugarcane field.

The experiment was conducted in a commercial sugarcane field 
located in Mineiros do Tietê, São Paulo State, Brazil. The area presented 
a history of infestation by S. levis and was managed according to 
standard agronomic practices for the crop.

The experimental design was a randomized complete block design 
with split plots, comprising six treatments and five replicates. Each 
experimental plot consisted of 10 sugarcane rows spaced 1.5 m apart 
and 250 m in length, corresponding to an area of approximately 3,750 
m² under commercial field conditions.

The treatments consisted of solid artificial baits treated with 
imidacloprid at densities of 50, 100, and 200 baits ha⁻¹, and baits 
treated with the entomopathogenic fungus B. bassiana at densities 
of 100 and 200 baits ha⁻¹, in addition to an untreated control. Baits 
were manually distributed on the soil surface along the sugarcane rows 
according to the proposed densities for each treatment. Applications 
were performed biweekly throughout the experimental period.

Evaluations were carried out at 7, 15, 30, 45, and 60 days after the 
beginning of bait distribution. The percentage of damaged sugarcane 
stalk bases was assessed as the primary variable, based on visual 
inspection of plants along the rows. Additionally, the number of larvae 
+ pupae and adults per linear meter was recorded at 60 days after the 
beginning of the experiment.

Data were subjected to analysis of variance (ANOVA), and 
treatment means were compared using Tukey’s test at a 5% significance 
level. Statistical analyses were performed using Statistica for Windows 
software.

Data on the number of larvae + pupae and adults per linear 
meter were analyzed descriptively and interpreted as complementary 
variables due to the low population densities observed throughout the 
experiment.

At the beginning of the experiment, the sugarcane field exhibited 
a high level of damage caused by S. levis, with mean percentages of 
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damaged stalk bases exceeding 20% in all treatments, indicating a 
previously established infestation. In contrast, the number of larvae, 
pupae, and adults per linear meter was low at the initial evaluation, 
a condition commonly reported in fields with a long history of 
infestation, where damage persists even under low active population 
density (Degaspari et al. 1987; Castelliani et al. 2020).

The percentage of damaged stalk bases was the variable that best 
reflected treatment effects over time. Up to 15 days after the beginning 
of bait distribution, no consistent differences were observed between 
treated plots and the untreated control (Fig. 1). This response was 
expected considering the limited displacement rate of S. levis adults 
on the soil surface, which delays contact with treated baits during the 
initial period (Degaspari et al. 1987).

From 30 days onward, a progressive reduction in damage was 
observed in treatments receiving treated baits, particularly at higher 
bait densities. At 30 days after bait deployment, treatments with B. 
bassiana baits applied at 100 and 200 baits ha⁻¹ and imidacloprid baits 
applied at 200 baits ha⁻¹ showed lower mean percentages of damaged 
stalk bases compared with the untreated control (Fig. 1), indicating the 
onset of treatment effects.

At 60 days after the beginning of biweekly bait distribution, 
treatment differences became more pronounced (Fig. 2). Baits treated 
with imidacloprid at 50 and 200 baits ha⁻¹ and those treated with 
B. bassiana at 100 and 200 baits ha⁻¹ resulted in significantly lower 
percentages of damaged stalk bases compared with the untreated 
control. In contrast, the imidacloprid treatment at 100 baits ha⁻¹ 
showed greater variability and did not consistently differ from the 
control.

The progressive reduction in damage observed from 30 days 
onward is consistent with strategies targeting adult populations of S. 
levis. The delayed response reflects the limited displacement rate of 
adults on the soil surface, which affects the time required for contact 
with treated baits (Degaspari et al. 1987).

The effectiveness of B. bassiana-treated baits observed in this study 
agrees with previous findings reporting significant reductions in damage 
when sugarcane-based baits associated with this entomopathogenic 
fungus were applied at densities between 100 and 200 baits ha⁻¹ (Pinto 
& Trujillo 2019). These authors highlighted that the use of attractive 
substrates enhances adult exposure to the pathogen, resulting in lower 
infestation levels over time.

Figure 1. Percentage of damaged sugarcane stalk bases caused by Sphenophorus levis Vaurie, 1978 (Coleoptera: Curculionidae) from 7 to 45 days after the beginning 
of biweekly distribution of solid artificial baits treated with imidacloprid or Beauveria bassiana (Bals.-Criv.) Vuill. in a commercial sugarcane field. Bars represent 
means ± standard error of the mean (SEM). No significant differences among treatments were detected up to 45 days.

Figure 2. Percentage of damaged sugarcane stalk bases caused by Sphenophorus levis Vaurie, 1978 (Coleoptera: Curculionidae) at 60 days after the beginning of 
biweekly distribution of solid artificial baits treated with imidacloprid or Beauveria bassiana (Bals.-Criv.) Vuill. in a commercial sugarcane field. Bars represent means 
± standard error of the mean (SEM). Means followed by the same letter do not differ by Tukey’s test (p ≤ 0.05).
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Similarly, applied studies conducted under commercial sugarcane 
conditions have indicated that bait-based strategies using B. bassiana 
contribute to damage reduction and represent a viable alternative 
to conventional control methods, particularly when integrated into 
broader pest management programs (Pinto 2019). The results of the 
present study reinforce these observations, demonstrating that solid 
artificial baits treated with B. bassiana provide consistent damage 
suppression when applied at adequate densities.

Counts of larvae + pupae and adults per linear meter were low 
throughout the experimental period (Tab. 1), limiting robust statistical 
analyses for these variables. Nevertheless, a numerical reduction in 
immature stages was observed in treated plots at 60 days after bait 
application compared with the untreated control, suggesting reduced 
pest recruitment over time. This response is biologically consistent 
with adult-targeted management strategies, as reduced adult activity 
on the soil surface leads to lower oviposition and, consequently, fewer 
larvae and pupae developing within stalk bases (Castelliani et al. 2020).

Although the evaluation period was limited to 60 days, the 
progressive reduction in damage observed in treated plots indicates 
a consistent treatment effect over time. Longer-term evaluations may 
provide additional insights into the persistence of bait effectiveness 
under commercial conditions.

Overall, the results demonstrate that solid artificial attractive 
baits, particularly those treated with B. bassiana and applied at higher 
densities, contribute to a progressive reduction in damage caused by S. 
levis in commercial sugarcane fields.

Solid artificial attractive baits treated with imidacloprid or B. 
bassiana promoted a progressive reduction in damage caused by S. 
levis in a commercial sugarcane field, with more consistent effects 
observed from 30 days after bait deployment.

Baits treated with imidacloprid at 50 and 200 baits ha⁻¹ and those 
treated with B. bassiana at 100 and 200 baits ha⁻¹ showed the best 
performance in reducing the percentage of damaged stalk bases.

The results indicate that bait-based strategies, particularly those 
associated with B. bassiana, represent a viable and operational 
alternative for integrated management of S. levis under commercial 
sugarcane field conditions.
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