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RESUMEN 

Este estudio tuvo como objetivo evaluar el efecto de la defoliación y la cirugía para el control 

de la Sigatoka in banana ‘Prata Anã’ (AAB). Los tratamientos ensayados fueron: DEF- 

Defoliación (remoción de hojas con >30% de severidad); SUR- Cirurgía (eliminación de 

partes de la enfermedad con <15 % de gravedad); DS- Defoliación y cirurgía; NT- Sin 

tratamientos. La enfermedad se cuantificó mediante la determinación de la suma bruta (GS), 

la hoja más joven manchada (YLS) y la severidad en la quinta hoja (5LS). Los tratamientos se 

repitieron a intervalos de 30 días en un área certificada orgánica en el sur de Brasil desde 

marzo/2016 hasta marzo/2017. Los datos se sometieron a análisis de varianza y prueba de 

Duncan (5% de error). Los tratamientos fueron más efectivos en primavera y verano. SUR, 

DEF y su combinación redujeron la suma bruta en un 40-69 % y 5 LS en un 87 % en la 

primavera en comparación con NT. En el verano se observaron diferencias significativas del 

21, 45 y 73% para YLS, GS y 5LS, respectivamente. Teniendo en cuenta los resultados, 

independientemente del tipo de deshojado aplicado, la práctica es importante para el control 

de la enfermedad.  

Palabras clave: Pseudocercospora musicola, defoliation, severidad, fitosanidad. 

 

ABSTRACT  
This study aimed to evaluate the effect of defoliation and leaf surgery for the Sigatoka disease 

control in ‘Dwarf Prata’ bananas (AAB). The treatments tested were: DEF. Defoliation 

(removal of leaves with >30% of severity); SUR. Surgery (removal of spotted parts with <15% 

severity); DS- Defoliation and surgery; NT- No treatments. The disease was quantified by the 

determination of gross sum (GS), Youngest leaf spotted (YLS) and severity in 5th leaf (5LS). 

Treatments were repeated at 30 days interval in an organic certified area in the South of Brazil 

from march/2016 to march/2017. Data were subjected to analysis of variance and Duncan test 

(5% error). Treatments were more effective in the spring and summer. SUR, DEF and their 

combination reduced gross sum by 40-69% and 5LS by 87% in the spring compared to NT. In 

summer significant differences of 21, 45 and 73% were observed for YLS, GS and 5LS, 

respectively. Considering the results, regardless the type of leaf removal applied the practice 

is important to control the Sigatoka disease in banana plants. 
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INTRODUCTION 

 

In the State of Santa Catarina, banana is the main cultivated fruit, occupying 

about 30,000 hectares and producing about 650,000 tons annually. In this region, 

yellow Sigatoka (Pseudocercospora musicola) and black Sigatoka (P. fijiensis) are 

present in banana plantations (Lichtemberg et al. 2010), causing considerable losses in 

fruit production. However, according to studies yellow Sigatoka still prevails in the 

subtropical conditions of the Santa Catarina State (Peruch et al., 2010; Peruch et al., 

2022), but this situation is slowly changing. Studies report that the incidence of black 

Sigatoka is growing in the north of the state (Dos Santos et al., 2022). Fungicides 

sprays, management of weeds, resistant cultivars, and defoliation of diseased leaves are 

some of the control methods recommended for managing the Sigatoka complex 

diseases (Marin et al. 2003, Lapeyre de Bellaire et al. 2010). 

 

The elimination of diseased leaves is a common practice for disease control in 

the banana production system (Ganry et al., 2012; Peruch et al., 2015). Defoliation is a 

practice largely adopted, but surgery is growing in importance in the last few years, but 

more information is necessary to quantify its effects (Peruch et al., 2015), specially in 

subtropical conditions. The defoliation frequency varies according to the year's season 

in subtropical climates. In Winter/autumn, defoliation is applied once a month, and in 

spring/summer, it is applied in 15-day intervals. The objective of this research was to 

evaluate the effect of defoliation and surgery for Sigatoka control in a banana 

production system in subtropical climate. 

 

 

MATERIALS AND METHODS 

The experiment was carried out in a certified commercial area of organic banana 

planted with cultivar Dwarf Prata (AAB) in subtropical conditions of the south of 

Brazil (28°45’20’’ S; 49°23’49’’ W) from March/2016 to March/2017. The region's 

climate is Humid Subtropical with Hot Summer (Cfa), according to the Koeppen 

classification. The average annual temperature is 19.4 °C, ranging from 14.6 °C in June 

to 24.1 °C in February. Total annual precipitation is 1,624 mm, with rainfall well 

distributed throughout the year and no defined dry season. The annual average relative 

humidity is 80%, ranging from 76% in December to 83% in June, with frequent dew 

formation, especially in autumn, winter and spring.  

 

Banana plantation management in the experimental area was carried out 

according to technical recommendations for this crop in the organic system (Brazil, 
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2003). The banana mats were conducted in the mother-daughter-granddaughter system, 

with shoots being thinned when necessary. Fertilization was applied based on soil 

analysis with rock powder (3 t ha-1.year) and poultry manure Niorg (1,8 t.ha-1.year). 

Weed management was carried out by manual mowing during the experiment. No 

pesticides were applied in the culture management for control of diseases, insects or 

weeds.  

 

In this experiment four treatments were tested: DEF- Defoliation (removal of 

leaves with >33% of severity); SUR- Surgery (removal of spotted parts in leaves with 

<15% severity); DS- Defoliation and surgery; NT- No treatments. Treatments were 

repeated in 30 days interval from March/2016 to March/2017. Disease was quantified 

in two marked plants per plot by the determination of three variables: gross sum (GS), 

youngest leaf spotted (YLS) and severity in 5th leaf (5LS). Gross sum was quantified 

by the evaluation of the disease in the youngest leaves (2, 3 and 4), considering the type 

of lesion and its density on the leaves (Bureau et al., 1992). The youngest leaf spotted 

(YLS) was evaluated as the first leaf that has 10 spots with gray centers (Carlier et al., 

2003). Severity in 5th leaf (5LS) was the degree of the leaf affected by the disease, 

determinated using the Stover scale with different degrees of severity (0, 1, 5, 15, 33 

and 50%). Bunch weight were also quantified in this study by the evaluation of two 

bunches per plot. Disease variables were evaluated in a 14 days interval to calculate a 

season mean value (autumn, winter, spring and summer) and bunch weight was 

evaluated in the final period of the experiment (summer).  

 

The experiment adopted the randomized complete design with five repetitions. 

Each repetition consisted of 80 m2 plot. Data were submitted to analysis of variance 

and to the mean separation test Duncan (5% error). The statistical analysis was 

performed by the R program version 3.5.1. 

 

 

RESULTS AND DISCUSSION  

 

The effect of leaf diseased removal showed marked differences in different 

seasons of the period evaluated. Treatments were more effective to control yellow 

Sigatoka in seasons with lower disease pressure, spring and summer (Figure 1A, 1C). 

No significant differences were observed for the treatments in the autumn and winter, 

except for treatment DS in the autumn (Figure 1B).  

Surgery, defoliation and their combination improved the disease control with a 

reduction of the gross sum by 40-69% and 5LS by 87% in the spring compared to NT. 
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Sigatoka was also reduced by the leaf removal treatments considering the YLS variable 

in the spring, because an improvement of 18-21% was observed in this variable. In the 

summer, all treatments of leaf removal improved disease control for GS and 5LS 

variables compared with NT. Differences between 21 and 73% were observed for GS 

and 5LS, respectively (Figure 1A, 1C).  

On the other hand, treatments failed to improve disease control in seasons with 

higher disease pressure, except for DS that improved YLS by 22% compared to NT in 

the autumn. The other variables did not show significant differences in fall and winter 

periods. 

The analysis did not reveal differences regarding the weight of the bunch in the 

different leaf removal treatments (Figure 2). Only small differences were observed 

between treatments in this study. Jimenez and Brioso (2018) determined that surgery 

to control black sigatoka can improve banana production by up to 300% in small 

producers. According to Ganry et al. (2012) leaf removal must be a regular practice in 

banana where black Sigatoka is presente, but taking into account that it could affect the 

production beyond certain level. 

Leaf removal is a cultural control method usually recommended for Sigatoka 

disease (Marin et al., 2003; Peruch et al., 2015; Peruch et al., 2016). Surgery is a 

practice that can be as efficient as leaf removal, but more research is necessary to 

determine when its results out stand defoliation. According to Peruch et al. (2016) 

surgery performed better when applied to leaves with low severity of Sigatoka, 

especially in conditions of lower disease pressure. Another aspect that should be 

considered is the frequency of defoliation. Guzman & Villalta (2006) obtained 

satisfactory results with weekly defoliations, while Peruch et al. (2015) found no 

differences in treatments with monthly defoliation. 
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Figure 1. Gross sum-GS (A), severity in the fifth leaf- 5LS (B) and youngest leaf spotted-YLS (C) of yellow 

Sigatoka in banana plants submitted to leaf removal in the subtropical South of Brazil in the 2016-2017 

period. Columns followed by different letters marks significantly differences by Duncan test (P <5% error). 
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Figure 2. Bunch weight average of banana plants submitted to different treatments of leaf 

removal in organic commercial orchard in the subtropical region of Brazil in the 2016-2017 

period. N.S. – Treatments are not significantly different by F test (P <5% error). 

 

This study determinate that both practices, defoliation and surgery, are important 

for disease control. There were no differences among the practices (defoliation and 

surgery) and their combination did not improve yellow sigatoka control. It was also 

clear that better results were achieved in lower disease pressure (spring and summer) 

in subtropical conditions. Wielermaker (2018), for example, considers defoliation as 

the main disease control method for black Sigatoka in organic production in Ecuador 

under tropical conditions.  

 

CONCLUSIONS 

Considering the results, the practice of defoliation is important to Sigatoka disease 

control in banana plants, regardless of the type of leaf removal applied. Leaf removal 

improved disease control in periods of lower disease pressure.  
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