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ABSTRACT: The objectives of this study were to verify the resistance of common bean lines derived from 
recurrent selection for white mold resistance and to identify those more stable to different isolates; to compare the 
aggressiveness of different Sclerotinia sclerotiorum isolates; and to verify isolates x lines interaction. Fifteen common 
bean lines were evaluated, twelve derived from recurrent selection for white mold resistance, one non-adapted source of 
resistance (Cornell 605), one moderately resistant and adapted (VC-16) and one susceptible to white mold (Corujinha).  
Ten isolates were used to inoculate the common bean lines through the straw test. A total of ten experiments were 
performed, one for each isolate. The randomized complete block design with three replications was used in each 
experiment. Each plot had five plants inoculated in two main branches, therefore the plot data was the average of the ten 
evaluations through a scale of nine grades. Diallel analysis were used to estimate the general reaction capacity (lines) and 
general aggressiveness capacity (isolates) to measure the resistance to white mold and the aggressiveness of the isolates, 
respectively.  The GGE biplot analysis was used to group the common bean lines based on their resistance alleles and 
identify those more instable to the isolates. The resistance of the lines P4 and P10 was similar to Cornell 605, and they had 
stable reaction to different isolates and “Carioca” grain type. The lines of the advanced cycles of recurrent selection 
accumulated more favorable alleles than those of the first cycles, confirming the efficiency of the recurrent selection to 
increase white mold resistance in common bean. In addition, it was identified more aggressive isolates, UFLA 109 and 
UFLA 116, and a small magnitude of isolates x lines interaction, indicating a predominance of the horizontal resistance of 
the lines.  
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INTRODUCTION  

 
White mold caused by Sclerotinia 

sclerotiorum (Lib.) de Bary is a yield-limiting 
disease of common bean (Phaseolus vulgaris L.) in 
Brazil. Crop losses due to white mold outbreaks in 
beans are in average 30%, but can reach 100% 
under favorable climatic conditions to disease 
development (SCHWARTZ; SINGH, 2013). 

Among the methods for white mold control, 
genetic resistance is the most indicated. However, 
the level of resistance to white mold in commercial 
common bean cultivars is considered low especially 
those of Mesoamerican origin (SCHWARTZ; 
SINGH, 2013). High levels of resistance are only 
found in the secondary genetic pools such as 
Phaseolus coccineus and Phaseolus costaricensis 
(SINGH et al., 2009; MIKLAS et al., 2006; 
SCHWARTZ; SINGH, 2013). Therefore, some 
researchers have been working to increase the level 
of white mold resistance in common bean cultivars 

(LYON et al. 1987; TERÁN; SINGH, 2009; 
TERÁN; SINGH, 2010; LEITE et al., 2016). It has 
already been identified lines with similar resistance 
to non-adapted sources in Brazil (GONÇALVES; 
SANTOS, 2010; LEITE et al., 2016; SILVA et al., 
2014).  

The difficulty in obtaining resistant cultivars 
to white mold is related to the genetic control of the 
resistance, which is complex with various genes, 
mainly the horizontal resistance. This type of 
resistance involves mechanisms related to 
physiological resistance and escape mechanism 
(SCHWARTZ; SINGH, 2013). Among genes that 
provide physiological resistance, specific genes and 
others with general effects tend to minimize the 
damage caused by the pathogen and/or make 
difficult the advancement of the pathogen in the 
plant tissue (JOHAL et al., 1995). Genes 
participating in the physiological resistance to white 
mold were also related to the metabolic pathway of 
lignin, phenolic compounds, and compounds related 

Received: 08/12/16 
Accepted: 05/05/17 



1178 
Reaction of common bean…  LEITE, M. E. et al. 

Biosci. J., Uberlândia, v. 33, n. 5, p. 1177-1187, Sept./Oct. 2017 

to the metabolism of reactive species of oxygen 
(YANG et al., 2007; LEITE et al., 2014). According 
to Yang et al. (2007), more than 300 genes change 
their expression in the presence of the pathogen; 
therefore, various genes control physiological 
resistance. It has already been identified more than 
27 QTL related to physiological resistance and 36 
related to escape mechanism in common bean 
(MIKLAS et al., 1013; PÉREZ-VEJA et al., 2012; 
LARA et al., 2014; LARA et al., 2015). This 
complexity of white mold resistance may difficult 
the success in the selection. So, to accumulate 
favorable alleles, recurrent selection is a method that 
has been efficient in common bean for several 
characters, including white mold resistance (LEITE 
et al., 2016; LYON et al., 1987; TERÁN; SINGH, 
2010).  

In addition to the complexity of the white 
mold resistance, wide variability of S. sclerotiorum 
isolates make difficult the selection of resistant 
genotypes (CARNEIRO et al., 2011; PASCUAL et 
al., 2010; SCHWARTZ and SINGH, 2013; SILVA 
et al., 2014). Although, some papers report a small 
variability of this pathogen in Brazil (LEHNER et 
al., 2015; LEHNER et al., 2016 a).  

During the selection of lines with high 
levels of resistance, a single isolate was frequently 
used by most of the authors. Nevertheless, the 
resistance of lines should be confirmed assessing 
different isolates. The resistance of lines can be not 

discriminated or a false resistance can be indicated 
when isolates with low aggressiveness are used. 
Those S. sclerotiorum isolates more aggressive are 
more efficient for identifying the most resistant lines 
(SILVA et al., 2014).  

In this context, the goals of this study were 
to verify the resistance of common bean lines 
derived from recurrent selection for white mold 
resistance; to identify those more resistant and 
stable  against different isolates; to compare the 
aggressiveness of different S. sclerotiorum isolates; 
and to verify isolates x lines interaction using GGE 
(genotype main effect plus genotype-by-
environment interaction) biplot and diallel analyses. 

 
MATERIAL AND METHODS  
 

Fifteen common bean lines were evaluated 
(Table 1). Twelve of them were derived from 
recurrent selection for white mold physiological 
resistance, and adapted to Southeastern Brazil 
(LEITE et al., 2016). Three controls were used: one 
partially resistant line not adapted to the South 
region of Minas Gerais State (Cornell 605) 
identified by Griffiths (2009); one susceptible line 
adapted to that region (Corujinha) (SILVA et al., 
2014); and one elite line with low resistance to 
white mold (VC16) comparing to Corujinha.  

  

 
Table 1. Isolates  of S. sclerotiorum, its respective geographic origin and lines derived from different cycle of 

recurrent selection plus three controls.  

Isolates Isolate Code Origen Lines Name Cycle Lines Name Cycle 

I1 UFLA 118 Lambari - AT P1 46x37/7 CIII P11 C6-54/4 CVI 

I2 UFLA 109 Lambari –AT P2 47x43/10 CIII P12 C6-60/12 CVI 

I3 UFLA 40 Conquista - T P3 72/18-J CVII P13 Cornell 605 - 

I4 UFLA 3 Ijaci – AT P4 84/6-J CVII P14 Corujinha - 

I5 UFLA 27 Lambari -  AT P5 C1-32/7 CI P15 VC16 - 

I6 UFLA 116 Lambari - AT P6 C2-46/5 CII    

I7 UFLA 65 Unaí – T P7 C5-24/10 CV    

I8 UFLA 124 Lambari - AT P8 C6-14/7 CVI    

I9 UFLA 43 Coimbra - AT P9 C6-50/3 CVI    

I10 UFLA 31 Lambari - AT P10 C6-50/5 CVI    
AT – altitude tropical weather - T tropical weather  
 

Eight seeds of each line were sown in 3.5 
liter pot containing the substrate composed of three: 
one: one, soil: sand: manure, respectively. All the 
fifteen lines were evaluated in ten experiments using 
a completely randomized design (CRD) with three 

replications. Each experimental unit was a pot 
containing five plants and each plant was inoculated 
in two main branches by cutting off the upper part 
of each, at 2,5 cm from the node, and placed a 
micropipette tip with the inoculum. In each 
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experiment, the lines were evaluated using a 
different isolate. All experiments were carried out in 
a greenhouse in the same time. The plants were 
irrigated periodically and fertilized according to the 
recommendations for the crop. 

Ten isolates of S. sclerotiorum used in 
inoculations were collected at different locations of 
the State of Minas Gerais. They were obtained from 
the mycology collection of the laboratory of disease 
resistance DBI/UFLA (Table 1). 

The sclerotia were surface disinfected by 
immersing in 70% ethanol for one minute, one 
percent sodium hypochlorite solution for three 
minutes and three times in deionized and sterilized 
water. Then, the fungus was chopped up in Petri 
dishes containing potato, dextrose and agar (PDA) 
with chloramphenicol (1 µL mL−1) and incubated in 
BOD at 22°C for three days. Next, the mycelial-
medium disc was transferred to new Petri dish with 
PDA to achieve higher uniformity. Dishes fully 
covered with mycelium were used to prepare the 
inoculum for posterior inoculation of plants.  

The isolates were inoculated by the straw 
test method 28 days after emergence of the plants 
according to Terán and Singh (2008). Seven days 
after the inoculation, plants were evaluated using the 
diagrammatic scale of one (absence of symptom) to 
nine (death of the plant) according to Terán and 
Singh (2009). 

The data were tested to check the 
assumptions of ANOVA and they were met. The 

mean score of the disease per plot was subjected to 
analysis of variance and Scott Knott (1974) mean 
clustering test. The diallel analysis was performed 
according to the methodology proposed by Melo 

and Santos (1999) with the following model: 

 

Where Yij = severity of disease exhibited by 
line i when inoculated with isolate j; ri= fixed effect 
of horizontal resistance of line i; αj = fixed effect of 
the aggressiveness of isolate j; sij = fixed effect of 
vertical resistance of line i inoculated with isolate j; 
and eij = experimental error associated with 
observation Yij. The estimates of the general reaction 
capacity (GRC) of each line, of the general 
aggressiveness capacity (GAC) of each isolate, and 
of the specific line x isolate interaction capacity 
(SIC), were calculated using the Genes software 
(CRUZ, 2013). GGE biplot analysis was used to 
group the common bean lines based on their 
resistance alleles, identify those more instable to the 
isolates of S. sclerotiorum, and estimate the isolate-
by-line interaction component by mean GGE biplot 
software (YAN; KANG, 2003). This procedure uses 
principal component analysis and its information 
may complement the diallel analysis. 
 
RESULTS AND DISCUSSION 

 
The experiments were conducted with good 

precision, that is low coefficient of variation (CV) 
and moderate to high selective accuracy (Table 2). 
The accuracy was lower in experiments with the I4, 
I8 and I5 isolates; the I4 and I8 isolates were less 
aggressive with lower means, and statistic 
difference was not found among lines for I5 at 5% 
significance level. Therefore, these isolates are not 
efficient to discriminate the reactions of the lines. 
The mean aggressiveness of each isolate on all lines 
and the mean reaction of each line to all isolates 
were also estimated (Table 2).  

 

Table 2. Estimates of mean aggressiveness value of isolates (MI),  mean reaction value of the lines (ML),  
mean square (MS) of the lines based on reactions to each isolate of S. sclerotiorum, selective accuracy 
(rgĝ) and coefficient of variation (CV). 

Isolates3  MI² MS¹ CV (%) rgĝ (%) Lines3  ML²  Lines3  ML2  

I1 5.37c 2.654** 15.58 85.88 P1 5.67b P11 4.57c 

I2 5.96a 1.727* 13.65 78.16 P2 4.54c P12 4.75c 

I3 5.2c 1.578** 13.44 83.09 P3 4.65c P13 4.07d 

I4 3.43e 0.907* 18.68 73.99 P4 4.26d P14 6.23a 

I5 3.93d 0.242NS 9.36 66.43 P5 5.31b P15 5.59b 

I6 5.91a 2.586** 10.68 91.96 P6 5.71b   

I7 4.97c 1.689** 12.02 88.80 P7 4.63c   

I8 3.6e 1.882** 18.72 87.48 P8 4.58c   

I9 5.16c 1.868** 13.93 85.03 P9 4.72c   

I10 5.59b 3.312** 12.34 92.55 P10 4.39d   
¹* and **, significant, respectively at 5% and 1% of probability using F test; ² mean value followed by different letters is genetically 
heterogeneous according to the test of Scott-Knott (1974) with 5 % probability. 3 The names of the lines and isolates are in Table 1. 
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The wide variability of reactions of the lines 
to isolates and of the aggressiveness of isolates 
(Table 2), indicates we can estimate the magnitude 
of resistance of each line through the general 
reaction capacity (GRC) and the magnitude of 
aggressiveness of each isolate through the general 
aggressiveness capacity (GAC) using diallel 
analysis. Both GRC and GAC were different 
statistically (p<0.0001). This might indicates an 
important participation of the additive genetic 
effects in the control of white mold resistance of the 
common bean lines and in the aggressiveness of the 
isolates of S. sclerotiorum (Figure 1).  

Lower estimates of GRC and means of 
reaction were verified in the resistant control 
Cornell 605 (P13), line P4 selected in the cycle VII 
and P10 from cycle VI. This indicates the higher 
horizontal resistance of the lines with lower 

proportion of tissue lesion, once the resistance in 
these lines was more constant, not depending of 
isolate used. The level of resistance of these two 
lines has been reported as similar to Cornell 605 and 
A195 sources and superior of other well-known 
sources of resistance, such as G122 and Ex-Rico-23 
(LEITE et al., 2016).  The lines P2, P3, P4, P7, P8, 
P9, P10, P11, and P12 also exhibited some level of 
resistance. However, other lines considered by 
authors with higher resistance (P1 and P6) had 
lower resistance level in this study (Figure 1a and 
table 1). Leite et al. (2016) selected lines using only 
one isolate and here we used ten different isolates, 
once the response of white mold resistant genotypes 
may vary depending on the isolate used and 
environment evaluated (LEHNER et al., 2016b; 
OTTO-HANSON et al., 2011). 

 

 
Figure 1. (a) Magnitude of genetic effect of resistance (ri) of common bean lines (P1-P15) to different isolates of S. 

sclerotiorum (14=P14=Corujinha susceptible control; 13=P13= Cornell 605 resistant control); (b) magnitude 
of genetic effect of aggressiveness (aj) of isolates (1-10) of S. sclerotiorum inoculated on the common bean 
lines. Each letter indicated the magnitude of genetic effect according to the Scott-Knott (1974) grouping 
(P=0.05). 
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In this study, the single resistance source 
used as control is the Cornell 605, considered the 
best resistance source with more stable resistance 
reaction, comparing with A195 and G122, in a study 
with eight different isolates (LEHNER et al., 
2016b).  The selection of the lines P4 and P10, 
similar to that source of resistance, was a result of 
the efficiency of recurrent selection in recombining 
resistant alleles from different sources of lower 
levels of resistance. Other lines with some resistance 
were also selected (Table 2 and Figure 1a), and all 
of them having upright plant that can contribute to 
higher resistance in the field (LEITE et al., 2016). 

Graph analysis of principal components via 
GGE biplot also allowed verifying the high level of 
resistance of the control Cornell 605, lines P4 and 
P10 and verifies that the lines P1, P6 and P5 
exhibited a low level of resistance to the isolates, as 
the elite line VC16 and the control P15. These 
results were similar to those obtained by diallel 

analysis, indicating that both methodologies used 
were equivalent. However, through GGE biplot the 
lines were grouped according the particular pattern 
of resistance to the isolates, the lines on the same 
quadrant (P13, P10, P2, and P8; lines P11, P7, and 
P3; lines P4 and P9; lines P12, P5, P15, and P6; and 
lines P1 and P14) probably have similar resistance 
alleles according to Yan et al (2003) (Figure 2 a). 
So, the advantage to use GGE biplot is the 
possibility to separate the lines according the 
resistance pattern, allowing us infer about the group 
of alleles of them. The lines P10 and P4 exhibited 
similar resistance to Cornell 605 (P13), and they 
still exhibit stable resistant reaction to different 
isolates (Figure 2 b). These two lines were grouped 
into separate clusters in the GGE biplot analysis, 
indicating these lines as having different group of 
favorable alleles, related to white mold resistance. 
Therefore, they can be intercrossed to increase the 
resistance level in a breeding program. 

  
Figure 2. (a) GGE biplot based on the reaction of 15 lines of common bean (identified by letter P) to 10 isolates of S. 

sclerotiorum (identified by letter I); (b) stability of 15 common bean lines. Principal component 1 (PC1) = 
64%, principal component 2 (PC2) = 12%, they together explained 76% of the total variation. 

 
a) 

b) 
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Although the cultivar Cornell 605 has 
exhibited a relative stability in this work as observed 
by Lehner et al. (2016b), it was unstable in the 
evaluation of Pascual et al. (2010), highlighting the 
importance of inoculating the line with various 
isolates. The lines P4 and P10 exhibited higher 
stability than Cornell 605 (P13) (Figure 2b), which 
can be due to their higher adaptability to 
environmental conditions in the region, once they 
were selected after inoculation in the field 
conditions (LEITE et al., 2016). These lines also 
have grain type “Carioca”, one of the most 
consumed in Brazil. The great importance of these 
lines is because the most of the sources of white 
mold resistance are of Andean origin, not adapted to 
Southeastern Brazil and with grain different of 
commercial types (PASCUAL et al., 2010). Some 
lines and cultivars with moderate resistance and 
well adapted in different regions of Brazil were 
identified (GONÇALVES; SANTOS, 2010; SILVA 
et al., 2014), but the level of resistance of these lines 
was compared with sources with minor resistance 
than Cornell 605.  

The most susceptible lines were derived 
from the first cycles of recurrent selection (CI, CII, 
and CIII), compared to the lines selected in 
advanced cycles of selection (Figure 1), confirming 
the efficiency of this procedure to increase the level 
of resistance to white mold. The lines exhibited 
different levels of resistance due to the occurrence 
of different alleles  that were gradually accumulated 
through the process of recurrent selection (LEITE et 
al., 2016). The complexity of the bean resistance to 
white mold is showed by Miklas et al. (2013) who 
exhibited 27 QTLs related to the physiological 
resistance of common bean to white mold. 
Additionally, others QTLs have already been 
identified expressing in the Brazilian conditions 
(LARA et al., 2014; LARA et al., 2015). 

Using the same lines of common bean, we 
noticed a high variability in the isolates 
aggressiveness, the mean reaction of the lines 
ranged from 3.4 to 6 depending of the inoculated 
isolate, and were obtained five groups by the 
procedure of Scott Knott (Table 2). These results 
were confirmed by heterogeneity of the genetic 
effect of the aggressiveness of each isolate, as 
shown in Figure 1b.The isolates I2 and I6 showed 
high general aggressiveness capacity (GAC) in the 
experiments because they caused higher lesion in 
evaluated common bean lines. The identification of 
isolates with high aggressiveness allowed a better 
discrimination of the host in relation to the level of 
resistance, as reported by Silva et al. (2014), and 
they are useful in routine selection activities. The 

isolates I4 and I8 were less aggressive and had less 
importance in discriminating common bean 
genotypes and they are not recommended for 
screening of lines for white mold resistance (YAN; 
FALK, 2002). The results for aggressiveness of the 
isolates using GGE were also similar (Figure 3). 
Isolates from the same group may share the same 
alleles of aggressiveness, and generate similar 
reactions when used for screening of different 
genotypes. The first two principal components 
explained 87% of the total phenotypic variation 
which give credibility of the results.  

It is worth mentioning the great variability 
to the aggressiveness of different isolates of S. 
sclerotiorum, identified by Carneiro et al. (2011), 
Koga et al., (2014), Otto-Hanson et al. (2011), 
Pascual et al. (2010), and Silva et al. (2014). Some 
of them identified in Brazil (CARNEIRO et al., 
2011; KOGA et al., 2014; SILVA et al., 2014).  
Similar aggressiveness among isolates from 
different cultivated areas of Southeast Brazil, have 
been identified by Lehner et al (2016a), although the 
authors have used only two common bean 
genotypes; however, small variation among isolates 
was observed in the more resistant A195 genotype, 
which probably induced the expression of different 
aggressiveness of the isolates. 

Kull et al. (2004) identified four mycelial 
compatibility groups (MCGs) on the same site, and 
reported variable aggressiveness among groups. 
These authors also argued that agricultural regions 
have  complex population structure and  the 
emergence of new genotypes localized in single 
fields may be an indication of MCGs or clones 
adapted to specific field microclimates or hosts, and 
is less likely the result of genetic exchange and 
recombination. However, the authors Lehner et al 
(2015) identified low variability among isolates of 
Minas Gerais state, which may have been influenced 
by the collection area.      

The isolate I5 (UFLA 27), identified as one 
of the less aggressive in this work, was also used by 
Silva et al. (2014), who identified it was the most 
aggressive. This isolate was evaluated by Silva et al. 
(2014) in experiments in 2011 and 2012. The same 
isolate was used in several experiments in 
successive cycles of recurrent selection, when there 
was evidence of loss of aggressiveness. Also 
Carneiro et al. (2011) evaluated isolates of S. 
sclerotiorum  and the most aggressive (Goiânia 4) 
was one of the least aggressive in the research of 
Silva et al. (2014), again after used in several 
experiments (LEITE et al., 2016). This apparent 
reduction in aggressiveness is probably due to the 
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constant isolate multiplication on artificial media, 
since it was identified as the most aggressive. 

 

 
 

 
Figure 3. (a) GGE biplot based on the aggressiveness of isolates of S. sclerotiorum (identified by letter I) in 15 lines of 

common bean(identified by letter P) (b) stability of 10 isolates of S. sclerotiorum (PC1=81%, PC2=6% 
corresponds  87% of total variation). 

 
The aggressiveness of isolates have also 

been associated with their origin (LEHNER et al., 
2013; OTTO-HANSON et al., 2011).  Isolates from 
colder regions tend to be more aggressive than those 
from warmer regions, especially when the 
evaluations are performed in region with similar 
climatic conditions to the isolate origin (SILVA et 
al., 2014). In this research, the evaluations were 
performed in a region with altitude of 915 m, which 
is considered a altitude tropical climate with mild 
temperatures, especially in the fall and winter.  As 
we sought to identify more aggressive isolates, we 
prioritize those from places with milder climates 
and similar conditions to the region of the common 
bean lines evaluation and selection, although it was 
also used two isolates of tropical climate (I3 and I7). 

These isolates showed intermediate aggressiveness, 
and those of tropical altitude climate exhibited 
varied behavior, some were more aggressive (I2, I6 
and I10), and some were less aggressive (I4, I5 and 
I8). In this case, we could not associate the origin 
with aggressiveness. 

 Isolates from the same location showed 
quite varied aggressiveness, especially those derived 
from Lambari (Table 1 and Figures 1b and 3a) 
probably because the isolate collection is derived 
from experimental areas, where assays used 
different lines and even annual crops of different 
species. Studies using DNA fingerprints and MCGs 
have shown that S. sclerotiorum populations show a 
higher variability on a local scale, where boundaries 

a) 

b) 
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have been established by genetic or phylogenetic 
means (MALVÁREZ et al., 2007).  

From the diallel analysis it was also 
estimated the specific reaction capacity (SRC), and 
they were different at first sight, indicating the 
possible participation of the vertical resistance in the 
control of this trait. However, even if the SRC is 
detected, its value is 15 times less than the GRC. 
This very small amount of specific reaction capacity 
is derived from the small interaction line x isolate. 
In this work, the interaction occurred specially for 4 
out of 15 lines investigated (P15, P12, P1 e P6), and 
most of them was relatively stable (Figure 2b). 
Regarding the contribution of each isolate for the 
interaction, the I6 and I1 contributed more, followed 
by I7 and I9. The isolates I2, I10, I3, and I4 were the 
most stable, the I2 was also the most aggressive, and 
they contributed less for interaction (Figure 3b). 

According to Parlevliet (1981), a small line 
x isolate interaction did not imply the occurrence of 
vertical resistance, once similar results are common 
in the system of host x pathogen interaction, where 
only horizontal resistance has occurred. Actually, 
such interaction is probably related to the variation 
in aggressiveness of isolates derived from different 
environments, especially regarding temperature 

(LEHNER, et al. 2013; SILVA et al, 2014). Indeed, 
the result is typical of horizontal resistance, as 
observed by Melo and Santos (1999), even using 
simulation data. Different authors also identified 
small isolate x line interaction in similar plant x 
pathogen system (PARLEVLIET, 1981; PASCUAL 
et al. 2010; SILVA et al. 2014).  

Pascual et al. (2010) also verified three 
genotypes that contributed most to the interaction 
and claimed that such genotypes will be useful for 
the characterization of isolates of S. sclerotiorum. 
Therefore, clear pathogen–host specific resistance 
for white mold disease in common beans has not 
been validated here or in elsewhere yet. Indeed this 
kind of resistance probably does not exist for P. 
vulgaris x S. sclerotiorum because the fungus has 
low specificity and is able to infect great number of 
plant species (SAHARAN; MEHTA, 2008). 
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RESUMO: Os objetivos deste estudo foram verificar a resistência de linhagens de feijoeiro derivadas de 

diferentes ciclos de seleção recorrente para resistência ao mofo branco e identificar aquelas mais estáveis quando 
inoculadas com diferentes isolados; comparar a agressividade de diferentes isolados de Sclerotinia sclerotiorum e verificar 
se há interação isolados x linhagens. Quinze linhagens de feijoeiro comum foram avaliadas, doze derivadas de seleção 
recorrente para mofo branco, uma fonte de resistência não adaptada (Cornell 605), uma moderadamente resistente e 
adaptada (VC-16) e uma suscetível ao mofo branco (Corujinha). Dez isolados foram utilizados para inocular as linhagens 
de feijoeiro através do straw test. Foram realizados dez experimentos, um para cada isolado. O delineamento experimental 
utilizado foi o de blocos casualizados, com três repetições. Em cada parcela, cinco plantas foram inoculadas em dois ramos 
principais, portanto, os dados da parcela foram a média de dez avaliações utilizando uma escala de nove notas. A análise 
dialélica foi utilizada para estimar a capacidade geral de reação (linhagens) e capacidade geral de agressividade (isolados) 
para medir, respectivamente, a resistência das linhagens e a agressividade dos isolados. A análise GGE biplot foi utilizada 
para agrupar as linhagens baseado em seus alelos de resistência e identificar as mais estáveis aos isolados. A resistência 
das linhagens P4 e P10 foi semelhante à Cornell 605, com reação estável e grãos tipo “Carioca”. Como esperado, as 
linhagens dos ciclos mais avançados de seleção recorrente acumularam mais alelos favoráveis que aquelas dos primeiros 
ciclos confirmando a eficiência da seleção. Além disso, foram identificados isolados mais agressivos, UFLA109 e UFLA 
116 e interação isolados x linhagens de pequena magnitude, indicando um predomínio da resistência horizontal.  
 

PALAVRAS-CHAVE: Phaseolus vulgaris. Resistência Fisiológica. Interação linhagens x isolados. Straw test. 
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