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a b s t r a c t

Amphobotrys ricini, the causal agent of gray mold, is the most important plant pathogen of castor bean. As
there are no effective control measures for gray mold, the objective of this study was to evaluate the
progress of the disease on representative castor bean cultivars (BRS Energia, IAC Guarani, and IAC 2028)
sown in October, November, and December in Paran�a state, Brazil. Field experiments were conducted
under minimum tillage in the Instituto Agronômico do Paran�a Research Station in the 2010/11 and 2011/
12 seasons. Evaluations of gray mold incidence and severity were initiated at the onset of first disease
symptoms on castor bean bunches. Bunch weight was estimated. The weather conditions were favorable
to gray mold epidemics in both planting seasons. A significant interaction between sowing dates and
cultivar genotypes was found for the area under the disease progress curve of gray mold by incidence
(AUGMI) and severity (AUGMS). Cultivar IAC Guarani sown in December 2010 and October 2011 had the
lowest values of AUGMI and AUGMS. Highest values of AUGMI and AUGMS were estimated for cv. BRS
Energia in both seasons. Although there were no significant interactions between sowing dates and
cultivar genotypes, highest bunch weights were found with cvs. IAC Guarani and IAC 2028 in the 2010/11
season. However, there were no differences for bunch weights among cultivars in the 2011/12 season.
Therefore, cultivar IAC Guarani is a suitable option for castor bean production in Paran�a state, combining
lowest susceptibility and highest yields.

© 2017 Elsevier Ltd. All rights reserved.

1. Introduction

Castor bean or castor-oil-plant, Ricinus communis L., is an
important tropical and sub-tropical shrubwith a high content of oil
mass fraction which is around 50% of the seed weight (Kalogiannis
et al., 2016). This oil is the only commercial source of rinoleic acid,
which is used in the production of high-quality lubricants, biofuel,
paints, coatings, cold-resistant plastics, soaps, waxes, polishes,
nylon, perfumes, and medications (Venegas-Caleron et al., 2016).
Although India accounts for more than 80% of the total world
production of castor oil seed, castor bean is also an important crop
in Brazil, which produces around 40,000 tonnes (FAO, 2014).

The castor bean crop in Brazil is especially relevant to small
family farmers, mainly in the Northeast region (Florin et al., 2012).

As the domestic castor oil industry has been suffering significantly
from the shortage of raw materials during recent decades, the
Brazilian government has released an incentive program to pro-
mote castor bean production in other regions (Ribeiro and Raiher,
2013). Despite the general tolerance of castor bean plants to bi-
otic stress factors, Amphobotrys ricini (Buchw.) Hennebert, the
causal agent of graymold, may causemajor losses and is considered
the crop's main plant pathogen (Dange et al., 2005; Hong et al.,
2001; Sussel et al., 2009).

Weather conditions favorable to gray mold epidemics are tem-
peratures in the range of 20e25 �C, high relative humidity, and the
occurrence of rainfall (Dange et al., 2005; Sussel et al., 2011).
Initially, A. ricini causes oval to irregular grayish spots on leaves and
stems (Dange et al., 2005). Nevertheless, the flowering and fructi-
fication stages are the plant development stages most susceptible
to the fungus. Symptoms are observed on the inflorescences and on
fruit bunches as grayish or bluish spots. Fruit symptoms evolve to* Corresponding author.
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circular or elliptic, sunken, dark-colored spots that can result in
rupture or rotting of the capsule and grains. Lesions enlarge and
become a grayish-brown blight, with abundant conidial mass in
humid conditions favorable for disease development (Dange et al.,
2005).

Although the pathogen causes severe yield losses of up to 50% in
highly susceptible castor bean cultivars, there are no effective
control measures for gray mold reported in Brazil (Massola Jr. et al.,
2016; Sussel et al., 2009). Although partial resistance to gray mold
has been recorded in some castor bean cultivars, there are few
studies on the use of resistant genotypes. In addition, there are no
fungicides registered to control A. ricini (Massola Jr. et al., 2016).
Thus, the development of sustainable control methods of graymold
is highly desirable in the castor bean crop.

Cultural practices such as the sowing date can be an effective
way to help the host evade the pathogen. This practice increases the
chances that the host plant will remain free of the pathogen, or it at
least reduces disease occurrence in the most susceptible host
stages. For instance, early planting of garlic (Allium sativum)
reduced the incidence of white rot (Sclerotium cepivorum) and yield
losses on several garlic cultivars (Pinto et al., 1998). The higher
temperatures prevailing in the early January planting hampered
the development of S. cepivorum during bulbification (Pinto et al.,
1998). In another study conducted in Espírito Santo state, castor
bean gray mold severity was lower in plants planted in January
than in those planted in February, and the reductionwas tentatively
related to the lower rainfall during the flowering stage (Costa et al.,
2009). However, the experiment was not repeated in that study.

Rainfall and humidity are the main environmental factors that
are critical for sporulation and inflorescence and for fruit infection
by A. ricini. Therefore, the choice of a suitable sowing date can
prevent favorable weather conditions for gray mold epidemics
from coinciding with the flowering and fructification stages of
castor bean. In addition, the choice of partially resistant cultivars
can be integrated with an optimal sowing date to further reduce
yield losses caused by the disease. Thus, the objective of this study
was to assess the progress of gray mold on castor bean cultivars
sown in October, November, and December in Paran�a state, Brazil.
As soybean and maize growers have few options of crop rotation in
this state, castor bean plants can be used in rotation with these
crops and respond to industrial demand for rinoleic acid.

2. Material and methods

Field experiments were conducted under minimum tillage in
the Instituto Agronômico do Paran�a Research Station in Londrina,
Paran�a, Brazil. Air temperature, relative humidity, and precipitation
were measured daily by a weather station located around 1 km
from the trial sites.

A split-plot design was used in both experiments with sowing
dates as main plots and cultivars as subplots. Treatments were ar-
ranged as randomized blocks with four replications. The experi-
ments were conducted during the 2010/11 and 2011/12 planting
seasons. The three main plots were sown on the 15th of October,
November, and December. The subplots were represented by cul-
tivars BRS Energia, IAC Guarani, and IAC 2028, with the maturity
around 120, 180, and 150e180 days, respectively. In a previous
experiment, IAC 2028, IAC Guarani, and BRS Energia were the most
productive cultivars in Paran�a state (data not published).

The plot size was 9 � 7.2m, and each cultivar X sowing date was
sown in nine lines spaced 0.8m between rows. Planting density was
30,000 plants/ha. Castor bean seeds were treated with the insec-
ticide imidacloprid (162 g a.i./100 kg of seeds) and sown by hand in
each plot. All plots were fertilized using a cultivator (Vence Tudo, S
7300, Ibituba, Rio Grande do Sul, Brazil) with 0.8m row-spacing

before sowing with N, P205, and K at 20, 70, and 40 k/ha, respec-
tively. Thirty days after plant emergence, ammonium sulfate was
applied to the soil surface at 200 kg/ha. Weeds were controlled
using a hoe until the harvest.

Both experiments were conducted under natural conditions for
gray mold epidemic development, but plots were not inoculated.
Disease evaluations were initiated at the first symptoms of the
disease in castor bean bunches. Twenty plants were randomly
selected among the five central lines of each plot, and gray mold
incidence (number of plants with the disease) and severity on
bunches (using a diagrammatic scale) were quantified (Sussel et al.,
2009). Disease evaluations were conducted at 14-day intervals until
the start of harvest. Ten plants were selected randomly in the five
central lines of each plot to collect bunches manually. The harvest
was carried out 15 days after the last disease evaluation. The bunch
weight (g/plant) was estimated.

Values of the area under the disease progress curve of gray mold
by incidence (AUGMI) and by severity (AUGMS) were calculated
(Shaner and Finney, 1977). Data were subjected to the analysis of
variance and Tukey's test to determine differences among means.
The statistical analyses were conducted using the SAS software
(SAS Institute, Cary, NC, version 9.1).

3. Results

The weather conditions were favorable to the gray mold
occurrence in both seasons (Fig. 1). In the first experiment, the
average temperature, relative humidity, and rainfall were 21.9 �C,
73.7%, and 1264 mm, respectively. Similar respective records were
found in the second experiment: 21.3 �C, 69.0%, and 1345 mm.
Nevertheless, rainfall from October to February was more frequent
in 2010/11 than in 2011/12 (Fig. 1). The rainfall totals estimated in
this period were 1018 mm and 658 mm in 2010/11 and 2011/12,
respectively (Fig. 1).

The evaluation of gray mold incidence and severity was initiated
at the end of February and beginning of March in 2011 and 2012,
respectively (Figs. 2 and 3). In the 2010/11 season, disease onset
was progressively earlier with the advancement of the sowing
dates, and the first evaluationwas conducted in BRS Energia at 133,
102, and 72 days after sowing in October, November, and December,
respectively. Disease evaluations in BRS Energia were finished 195,
164, and 134 days after sowing on October, November, and
December, respectively. Similarly, for cvs. IAC 2028 and IAC Gua-
rani, disease onset was recorded at 157, 137, and 121 days after
sowing in October, November, and December, respectively. Disease
evaluations in these cultivars were finished 237, 206, and 190 days
after sowing in October, November, and December, respectively.

In the 2011/12 season, disease onset in BRS Energia and IAC
Guarani was recorded 139 days after sowing in October, and eval-
uations were terminated 207 days after sowing. For BRS Energia,
disease onsets in the November and December plantings were at
108 and 119 days after sowing, respectively. Thus, the disease
evaluations in this cultivar were finished 150 and 179 days after
sowing in November and December, respectively. For IAC 2028,
disease onset was 180 days after sowing in October. The disease
evaluations in this cultivar were finished at 252 days after sowing.
Disease onset dates were similar between cvs. IAC 2028 and IAC
Guarani at 176 and 175 days after sowing in November and
December, respectively. Disease evaluations in these cultivars were
terminated 247 and 245 days after sowing in November and
December, respectively.

The highest incidence and severity of gray mold were estimated
in BRS Energia sown in October, November, and December in the
2010/11 season (Figs. 2A and 3A). In the 2011/12 season, the highest
incidence and severity were recorded in BRS Energia and IAC 2028

V. Lourenço Jr. et al. / Crop Protection xxx (2017) 1e72

Please cite this article in press as: Lourenço, Jr., V., et al., Effect of the sowing date and cultivar reaction on the gray mold progress on castor bean
cultivars, Crop Protection (2017), http://dx.doi.org/10.1016/j.cropro.2017.07.022



Download English Version:

https://daneshyari.com/en/article/8878098

Download Persian Version:

https://daneshyari.com/article/8878098

Daneshyari.com

https://daneshyari.com/en/article/8878098
https://daneshyari.com/article/8878098
https://daneshyari.com

