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ABSTRACT 

Jatropha curcas L. has been studied with the aim of attending the bioenergy 
demand in Brazil. In this study, the time of occurrence, the severity, and the 
control of powdery mildew and rust in a commercial crop were investigated. 
During the evaluation period, powdery mildew was first observed soon after 
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the onset of the raining period in October. Rust was first observed in April. 
Metarhizium anisopliae, Azadirachta indica oil, J. curcas oil, and the fungicide 
triadimenol were efficient in controlling powdery mildew. None of these products 
nor potassium silicate did control rust. 
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Jatropha curcas L. (Euphorbiaceae) has been of interest for 
biodiesel production in Brazil. Although this species was initially 
considered to present low incidence of diseases, recent studies have 
found the opposite (1). Diseases like rust caused by Phakopsora 
arthuriana Buriticá & Hennen (4) and powdery mildew (PM) caused 
by Oidium sp. Sacc. (3) have been reported in J. curcas. The importance 
and the epidemiology of diseases affecting this host, as well as control 
forms, have not been studied yet. The aim of this study was to evaluate 
the occurrence of diseases affecting J. curcas and the efficiency of some 
natural and chemical products in their management.

Evaluations were carried out during 2011 and 2012 in a six-year-
old commercial crop, in Dourados, Mato Grosso do Sul State, Brazil. 
The plantation was established with three meters between rows and 
two meters between plants in the row. Experimental design consisted 
of six treatments for disease control arranged in four blocks. Each plot 
consisted of six rows of six plants, from which ten leaves plus petiole 
from the four central plants were monthly evaluated. Treatments were: 
i) control with water alone; ii) potassium silicate (168g/L Si at 0.7 % 
volume); iii) Metarhizium anisopliae (5x1011 conidia/kg at 3 kg/ha; iv) 
Azadirachta indica oil at 2.5 % volume; v) Jatropha curcas oil at 1.5 % 
volume; and vi) triadimenol (250 g a.i./L) + imidacloprid (175 g a.i./L). 
Treatments i to v were monthly sprayed on the plants at a volume of 400 
L/ha, using a motorized costal sprayer and conical nozzle. Treatment 

vi was bimonthly sprayed on the naked soil under the canopy at a 
volume of 50 mL per plant, using a CO

2
 constant pressure sprayer and 

fan nozzle, according to the recommendation for coffee (Coffea sp.) 
in Brazil. Treatments were applied during the whole evaluation period 
and focused on disease and insect control. 

PM was assessed in petioles and leaves, while rust was assessed 
only in leaves. For petioles, PM severity was determined based on the 
percentage of the total length of symptoms, always considering the 
most diseased face. Thus, five petioles showing different severities 
(including the minimum and the maximum observed severity) were 
collected from the control treatment at each evaluation time. These 
petioles had their percentage of length showing symptoms assessed 
with a ruler and were used as models in this assessment. The number of 
lesions per leaf determined PM incidence on the leaves. The estimated 
visual percentage of leaves showing symptoms, without a standard area 
diagram, determined rust severity. The area under the disease progress 
curve (AUDPC) was calculated for each disease. Grains were weekly 
collected and the yield of grains and oil was assessed at the end of the 
disease evaluations. Oil content was estimated according to Soxhlet 
method (9). Statistical analyses were performed using R software (7).

PM was observed at the beginning of refoliation in the spring, soon 
after the onset of the raining season, and persisted until the beginning 
of winter, when plants naturally lost their leaves (Figure 1). Pearson’s 

Jatropha curcas L. tem sido estudada com o objetivo de atender a demanda 
por bioenergia no Brasil. Neste trabalho estudou-se a época de ocorrência, a 
severidade e o controle do oídio e da ferrugem numa lavoura comercial. Durante 
o período de avaliação, o oídio foi observado pela primeira vez logo após o início 
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RESUMO 

do período de chuvas em outubro. A ferrugem foi observada pela primeira vez 
em abril. Metarhizium anisopliae, óleo de Azadirachta indica, óleo de J. curcas 
e o fungicida triadimenol foram eficientes no controle do oídio. Nenhum desses 
produtos nem silicato de potássio controlaram a ferrugem. 
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correlation coefficient between the AUDPC for PM petiole severity 
and the number of leaf lesions was 0.41, indicating a low correlation. 
Rust was observed six months after refoliation in autumn, persisting 
until natural defoliation (Figure 1). 

Most treatments reduced PM. No treatment reduced rust severity 
(Figure 2). M. anisopliae, J. curcas oil, and triadimenol + imidacloprid 
reduced the yield of grains and oil; A. indica oil reduced oil production; 
potassium silicate did not control the diseases or enhanced oil 
production but improved the yield of grains (data not shown). 

Results showed that PM in J. curcas is favored by the dry season, 
as observed for other hosts (5). P. arthuriana required some months of 
development in the host before causing disease, as observed for other 
rusts (2). This indicates that emphasis on PM control has to be at the 
beginning of refoliation and that rust occurs later than PM in the crop 

season. J. curcas tolerated the incidence and the severity of the diseases 
recorded in this study without yield losses, since the disease reduction 
promoted by the treatments did not increase the yield. However, the 
frequency of treatments applied in this study was arbitrarily determined 
and may not be suitable for rust and PM control in J. curcas. 

M. anisopliae is recommended for insects and not for disease 
control but controlled PM in both petioles and leaves, as previously 
observed for PM in soybean (Glycine max L.) (8). A. indica oil has been 
used to control other pathogens, including biotrophs (6).

In conclusion, PM in J. curcas occurs in the spring, soon after 
refoliation, while rust occurs later, in the autumn. Both chemical and 
alternative control measures have the potential to face PM, although 
J. curcas tolerates the PM severities recorded in this study. Potassium 
silicate enhances the grain production of J. curcas. 

Figure 1. Powdery mildew (PM) severity on petioles (a); number of PM colonies on leaves (b); and rust severity on leaves (c) of Jatropha curcas along the months. 
Each point is the average of 240 leaves (6 treatments X 4 blocks X 10 leaves). PM on petioles was evaluated based on the percentage of the petiole extension with 
signs or symptoms.
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Figure 2. Area under the disease progress curve for powdery mildew (PM) severity on petioles (a); number of PM colonies on leaves (b); and rust severity on leaves 
(c) of Jatropha curcas under the treatments: 1) control, 2) potassium silicate, 3) Metarhizium anisopliae, 4) Azadirachta indica oil, 5) J. curcas oil, and 6) triadimenol 
+ imidacloprid. Columns with the same letter are not different according to Tukey’s test (p=0.05). Bars show 95% confidence interval. 
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