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Abstract
White mold is a disease with a wide distribution worldwide. Temperatures between 18-23 °C and high humidity
conditions favor the occurrence of the pathogen. For the control of the disease it is fundamental to understand the
morphology and pathogenicity of the fungus. The objective of this study was to characterize the morphological
and pathogenic characteristics of Sclerotinia sclerotiorum isolates from the state of Rio Grande do Sul. Sclerodes
were disinfested, placed in the center of plates containing culture medium and incubated under controlled
conditions. The evaluations were performed daily, during a period of 30 days, from the incubation of sclerotia.
The experimental design was completely randomized, with four plaques per isolate, each plate one replicate. The
characteristics evaluated for the mycelium characterization were: time required for the fungus to occupy the plate;
density of the formed mycelium; coloration of the colonies and mycelial growth rate. Scleroderma assessments
were based on training or not; time for formation of the first sclerodium; total amount formed per plate; Format;
distribution in the colony and weight. The isolates were pathogenically characterized by the methodology of
inoculation of the detached leaf. All data were submitted to analysis of variance and the means were compared
by the Skott-Knott test, at 1% probability. The evaluated populations presented wide variability for the studied
characteristics. It was not possible to verify the existence of common groups that could be related to the origin of
the isolates, due to the high genetic diversity. The isolates showed different levels of aggressiveness, the two
being more aggressive LF02 and LF06.
Keywords: white mold, morphology, pathogenicity, control
1. Introduction
The white mold, caused by the fungus Sclerotinia sclerotiorum (Lib.), is a disease with worldwide distribution,
infecting more than 400 species of plants, except for species of the family Poaceae (Juliatti et al., 2015). Among
the most important crops attacked by the fungus are beans, soybean, cotton, sunflower, tomato and potato
(Demant, 2010).
Soft temperatures, between 18-23 °C and high humidity conditions, favor the occurrence of the pathogen. With
low incidence of the disease per hectare, this can occur sporadically and in small reboleiras, not causing
significant losses to the cultures. However, the use of contaminated and/or infected seeds, continuous crops in
monoculture, succession of crops with susceptible species or hosts, mild nocturnal temperatures (below 18 ºC),
prolonged rains during cultivation, excessive nitrogen fertilization and uncontrolled irrigation of the amount of
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water supplied (Leite, 2005; Juliatti & Juliatti, 2010; Silva et al., 2010) cause white mold to spread, assuming
great economic and social importance.
Due to the abundant production of sclerotia, which allow for the survival of the fungus in the soil for more than
10 years, white-mold is considered a disease of difficult control (Reis & Tomazini, 2005). For the good control
of diseases it is essential to understand the etiology, morphology and pathogenicity of pathogens (Kohli et al.,
2003). There is still relatively little information on the etiology, pathogenicity and morphology of S.
sclerotiorum in the literature, especially for Southern Brazil.
The variability of S. sclerotiorum isolates was reported in several studies. In 1930, Dickson studied 33 isolates
and found a difference between the density of mycelium, which varied from air to air, and in mycelial growth
rates. Morral et al. (1972) studied 114 isolates of S. sclerotiorum from 23 hosts collected in Canada and found
variations in colony color, mycelial growth rate and abundance, and size, shape and size of sclerotia. Corradini
(1989) observed large variability in the growth and diameter of colonies, type and color of mycelium, production,
weight and distribution of sclerotia, and in the production of apotécios in 19 isolates from the Alto
Paranaíba-MG region.
According to Pariuad et al. (2009), it is possible to evaluate the aggressiveness of the isolates of different forms,
either by the infection efficiency, by the latent period, by the spore production rate and by the size of the lesion.
Lehner et al. (2015) compared the aggressiveness of 20 S. sclerotiorum isolates and determined the relationship
between aggressiveness and variability. According to the authors, similar levels of aggressiveness were observed
among the isolates collected in four Brazilian states. However, there was no relationship between aggressiveness
and morphological characteristics of mycelial pigmentation, growth rate and sclerotia production.
The present work had as objective to perform the survey, the morphological and pathogenic characterization of S.
sclerotiorum isolates obtained from commercial production fields in the state of Rio Grande do Sul.
2. Material and Methods
The experiments were carried out at the Phytopathology Laboratory of the Federal University of Santa Maria,
Frederico Westphalen/RS.
2.1 Obtaining the Isolates
Isolates of S. sclerotiorum were collected in 20 different contaminated commercial production fields in the state
of Rio Grande do Sul. After collection, samples were stored in paper bags (room temperature) and sent to
Laboratory of Phytopathology of UFSM, Frederico Westphalen/RS. The identification of the isolates, the
cultures from which they were collected, the municipalities of collection, the collectors and the year of collection
of each isolate are specified in Table 1.
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Table 1. Characterizatiion of the isoolates accordiing to the cuultures from w
which they w
were collected, the
municipaliities of collecttion, the collecctors and the yyear of collecttion of each S. sclerotiorum isolate used in the
experimennts. Frederico Westphalen,
W
R
RS, 2018
Isolated C
Code
LF01
LF02
LF03
LF04
LF05
LF06
LF07
LF08
LF09
LF10
LF11
LF12
LF13
LF14
LF15
LF16
LF17
LF18
LF19
LF20

Collectioon culture
Soybean (Glycine max L.)
Soybean (Glycine max L.)
Soybean (Glycine max L.)
Soybean (Glycine max L.)
Soybean (Glycine max L.)
Soybean (Glycine max L.)
Soybean (Glycine max L.)
Soybean (Glycine max L.)
Canola (B
Brassica napus L
L.)
Soybean (Glycine max L.)
Nabo (Brrassica rapa L.)
Soybean (Glycine max L.)
Soybean (Glycine max L.)
Lettuce (L
Lactuca sativa L
L.)
Soybean (Glycine max L.)
Soybean (Glycine max L.)
Soybean (Glycine max L.)
Soybean (Glycine max L.)
Soybean (Glycine max L.)
Soybean (Glycine max L.)

Cities of coollection
Rio Grandee
Bagé
Boa Vista ddas Missões
Itaqui
Pelotas
Cristal
Seberi
Turuçu
Giruá
Palmeira daas Missões
Cruz Alta
Tapera
Passo Funddo
Santa Mariia
São Lourennço do Sul
Água Santaa
Santo Auguusto
Frederico W
Westphalen
Vacaria
Sarandi

Collector
Crristiano Bellé (U
UFPel)
Crristiano Bellé (U
UFPel)
Crristiano Bellé (U
UFPel)
Crristiano Bellé (U
UFPel)
Crristiano Bellé (U
UFPel)
Crristiano Bellé (U
UFPel)
Crristiano Bellé (U
UFPel)
Crristiano Bellé (U
UFPel)
Crristiano Bellé (U
UFPel)
Caarla Janaína Weerner (Sementes Dallazen)
Nelson Neto (UN
NICRUZ)
Annderson Morescco (UPL)
Caarolina Deuner ((UPF)
UFSM
Crristiano Bellé (U
UFPel)
Alexandre Nicolaa (UNIAGRO)
W
Willian Araldi (D
DUPONT)
Brruno Schneider (UFSM)
Caarolina Deuner ((UPF)
Thhais Pollon Zanaatta

Yea
ar
2017*
2017*
2017*
2017*
2017*
2017*
2017*
2017*
2017*
2017
2017*
2017
2017*
2017*
2017*
2017
2017
2017
2017*
2017

Note. * Yeear in which thhe isolates were sent.

o
of S. scllerotiorum isollates, accordinng to map of R
Rio Grande do S
Sul. Frederico
Figurre 1. Cities of origin
Westphhalen, RS, 20118
m the morphollogical and phyysiological chharacterization evaluations off each isolate, the sclerodes were
To perform
first superfficially disinfeested with 70%
% alcohol and 11% sodium hyypochlorite, both for 1 minute. Afterwards, they
were rinseed in distilledd and sterilizedd water. Sclerrodes were pllaced in the ccenter of Petrii dishes containing
potato-dexxtrose-agar meedium (BDA) aand incubated in BOD underr controlled connditions of tem
mperature (18±
±2 °C)
and photopperiod (12 houurs).
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2.2 Morphological Characterization of S. sclerotiorum Isolates
The characterization of the isolates of S. sclerotiorum were based on the development parameters and
morphological aspect of the fungus in the BDA.
The assay setup was performed with the sclerotia inoculation in Petri dishes containing BDA culture medium.
Initially the sclerodes obtained were disinfested according to item 2.1. Evaluations were performed daily over a
period of 30 days from the incubation of the sclerotia on the plates. The experimental design was completely
randomized, with four replicates and the experimental unit composed of a Petri dish.
2.3 Mycelial Characterization of the Colonies
The characteristics evaluated for the characterization of the mycelium were: time required for the fungus to
occupy the Petri dish (90 mm), evaluated daily until the fungus reaches the border of Petri dish; density of the
mycelium formed, evaluated at 30 days after inoculation, classified in 3 categories, being A-abundant (when a
thick and uniform layer of mycelium formed on the medium), R-drainage (when only a thin and homogeneous
layer developed on the medium) or I-irregular (when there was no pattern of mycelium formation on the medium
or between the plates of the same isolate); colonies, evaluated at 30 days after inoculation, classified in 4
categories, being BR-white, BE-beige, MA-brown or PE-black (Chaves, 1961; Corradini, 1989).
2.4 Mycelial Growth Rate
Daily evaluations of mycelial growth were performed by measurements (cm) of the radial growth of the colony
on two orthogonal axes, and then averaged, for later determination of mycelial growth rate (MCV) and mycelial
growth rate index (IVCM).
The VCM was determined by dividing the final growth measure by the number of days the pathogen took to
grow, with results expressed in mm day-1. For the IVCM variable, four intervals were analyzed: 0-24, 24-48,
48-72 and 72-96 hours of incubation and after calculation, using the adapted Oliveira (1991) formula:
IVCM =

∑ (D – Da)
N

(1)

where, IVCM = rate of growth rate; D = current mean diameter of the colony; Da = mean diameter of the colony
the day before; N = number of days after inoculation.
2.5 Characterization of Sclerodes Produced
The characteristics evaluated for the characterization of the sclerotia were: formation or not of sclerotia; time to
form the first sclerodium (days), being considered as sclerodium formed what reached the third stage of genesis,
which is known as maturation, occurs surface delimitation, deposition of peripheral cells rich in melanin and
consolidation of the internal marrow (Townsend & Wilts, 1954); total amount of sclerodes formed (counted at 30
days after incubation); form of the sclerodes, being AR-rounded, IR-irregular and DI-diverse; distribution of
sclerotia in the colony, classified as: AU-absent, DC-dispersed in colony, RPM-regular near margin, in
CC-concentric circles and in C-center; (s) after being removed from the plates and dried at room temperature for
48 h (Chaves, 1961; Corradini, 1989).
2.6 Pathogenic Characterization of S. sclerotiorum Isolates Using the Detached Leaf Method
After the morphological characterization, the isolates were characterized pathogenically by the methodology of
inoculation of the highlighted leaf (Garcia, 2008). For this, soybean seeds of the cultivar BMX Lança IPRO were
sown in 3L pots containing sterilized substrate under greenhouse conditions. When the plants reached
phenological stage V4 (fourth node) (Fehr & Caviness, 1977), the tripholes were detached from the mother plant
with scissors and placed in sterile plastic boxes containing five glass slides and two sheets of filter paper
previously wet with distilled and sterilized water.
The choice of the grow crops BMX Lança IPRO was due to the fact that it is widely used by farmers in Rio
Grande do Sul and is presenting a high susceptibility to white mold.
The isolates were inoculated by placing a 5 day old BDA disc with the fungus culture on the center of the leaflet
of the soybean leaf, with the mycelium of the fungus in direct contact with the surface of the leaf. After
inoculation, the leaflets were kept at 20±2 °C and photoperiod for 12 hours. Four leaflets were inoculated and
evaluated per isolate. The experimental design was completely randomized, with four replicates and the
experimental unit composed of a gerbox type box.
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The diseasse severity asssessments (sicck leaf area) sstarted 24 houurs after inoculation, based oon a diagramm
matic
scale (Garcia & Juliatti, 2008) (Figure 2), extending up to the 120--hour period after inoculation, taking a 24--hour
interval beetween evaluattions.

mptoms of S. ssclerotiorum inn soybean leafflets (Glycine m
max) (GARCIA
A,
Figure 22. Diagrammaatic scale of sym
20008), Frederico Westphalen,, RS, 2018
The valuees of the area under the disease progresss curve (AAC
CPD) were caalculated for eeach isolate by
y the
following equation (Shanner & Finney, 1977):
A
AACPD = ∑ni=1

Yi+1 + Yi
2

× Ti+1 – Ti

(2)

where, n: number of observations; Yii: disease seveerity on the “i””-th observatioon; Ti: time inn days in the “i”-th
“
observatioon.
2.7 Statistiical Analysis
All data w
were submittedd to analysis of variance aand the meanss were comparred by the Skkott-Knott test, 1%
probabilityy, by the SISV
VAR statistical program (Ferrreira, 2000).
3. Results and Discussion
3.1 Morphhological Charracterization off S. sclerotioruum Isolates
The analyysis of variancce showed a ssignificant diffference betweeen the 20 isoolates of S. scclerotiorum for the
variables rreferring to the morphologiccal characterizzation. The Scott-Knott averrages test (p < 0.1) separated the
isolates intto 10 distinct groups
g
accordding to the myccelial growth rrate index (IVC
CM) and show
wed a coefficie
ent of
variation oof 4.2% (Tablee 2).
The sloweer growing isolate was LF199 (Vacaria Cityy, soybean cullture), which ppresented a meean growth off 4.57
mm day -1, with IVCM of
o 18.27. The highest growthh isolate was L
LF08 (Turuçu City, soybeann culture) prese
ented
a mean groowth of 13.73 mm day-1, witth IVCM of 544.91 (Table 2). Of the isolatees, 20% presennted daily grow
wth of
mycelium between 10.088 and 10.48 (T
Table 2).
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Table 2. M
Mycelial growtth rate (VCM),, mycelial grow
wth rate index (IVCM), num
mber and perceentage of isolattes of
Sclerotiniaa sclerotiorum
m. Frederico Westphalen, RS,, 2018
Group
p Scott Knott
A
B
C
D
E
F
G
H
I
J
%)
CV (%

VCM
M (mm day-1)
13.733
12.7110-12.262
11.777-12.20
11.199-11.47
10.677
10.088-10.48
9.24
7.12
6.27--6.46
4.57
3.9

IVCM
54.91
50.84-53.005
47.09-48.880
44.76-45.888
42.74
40.33-41.994
36.97
28.5
25.10-25.886
18.27
4.2

Nº Isolated
1
3
3
2
1
4
1
1
3
1

% Isolated
5
15
15
10
5
220
5
5
15
5

All the eevaluated isolaates completeed the petri dishes with m
mycelium aboout 96 hourss after incuba
ation,
corroboratting with data from Corradinni (1989), whoo evaluated 199 S. sclerotioruum isolates andd observed tha
at the
colonies reeached the maxximum diametter of the plaquue at the end oof 120 hours off incubation.
The mycellial growth velocities found in this work rranged from 13.73 to 6.09 m
mm dia-1. Thesse values are below
b
those founnd by Abreu (22011), where ttwo slower isoolates (UFLA 220 and UFLA 23) had a meaan growth of 14.75
1
mm day-1.
o mycelium produced, 20%
% of the isollates presentedd abundant m
mycelium and 30%
For the variable type of
mycelium, thatt is, there was no pattern of m
mycelium form
mation in the pplates. Half off the isolates (5
50%)
irregular m
showed thhin mycelial growth,
g
characcterized by a tthin layer of mycelium covvering the surrface of the pllaque
(Figure 3). Similar data were obtainedd by Grabicosski (2012) wheen evaluating 57 isolates off S. sclerotioru
um. It
classified tthe mycelium in 3 types, beeing predominaant the myceliuum of the irreggular type. Coorradini (1989)) also
obtained similar results, where 50% off the isolates presented myceelium thin.

m, after 30 day
ys of
Figure 3. Predominant mycelium typees in colonies of S. sclerotioorum in BDA cculture medium
incubation, beeing: A: abunddant, B: scarce and C: irregullar. Frederico W
Westphalen, R
RS, 2018
As to the ppredominant coloration in thhe colonies devveloped on thee BDA medium
m, the isolates were characterized
in two distinct categoriees, with white (BR) and beiige (BE) colorration (Figure 4). Of the 20 isolates evalu
uated,
70% (14 isolates) presennted beige colloration (Figurre 4), corroborrating with thee results foundd by Abreu (20
011),
where moost of the isolates presenteed predominanntly beige colloration (58%
%). The oppossite was found by
Corradini (1989), Grabiicoski (2012) and Purdy (1955), who veerified predom
minance of whiite mycelium in S.
sclerotioruum isolates culltured in BDA
A medium.
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Figure 4. Predominant staining
s
in S. ssclerotiorum coolonies in BDA
A culture mediium, after 30 ddays of incubattion,
being: A: whhite and B: beigge. Frederico W
Westphalen, R
RS, 2018
All the isoolates analyzedd presented scclerotia producction. The distrribution was 660% of the scllerodes found were
regular neear the marginn of the plaquee, 25% were sscattered in thhe colony and 15% were inn concentric ciircles
(Figure 5)..

Distribution off sclerotia on tthe plate of S. ssclerotiorum ccolonies in BD
DA culture meddium, after 30 days
Figure 5. D
of incuubation, being: A: regular neaar the border oof the plaque, B
B: concentric ccircles and C: ddispersed in th
he
coolony. Fredericco Westphalenn, RS, 2018
Regardingg the time reqquired for the formation of the first sclerrotia of each isolate, the annalysis of variiance
showed thhat there was a significant ddifference betw
ween the isolaates. The Scottt Knott averagges test (p < 0.01)
separated tthe isolates intto three distinct groups, withh a coefficientt of variation oof 8.38% (Tabble 4). The tim
me for
sclerotia foormation varieed from 10.67 days with LF002 isolates (Citty of Bagé, soyybean culture)) and LF11 (Ciity of
Cruz Alta,, turnip culturee), up to 18 dayys, with LF08 isolate (City oof Turuçu, soybbean crop) (Taable 4).
Similar daata were foundd by Grabicoskki (2012), andd the mean tim
me for sclerotiaa formation raanged from 11
1.8 to
15.4 days.. For Abreu (22011), the tim
me for formatioon of sclerodiuum in the isollates evaluatedd ranged from 4 to
12.44 dayss. Researches have not yet bbeen able to ddetermine the aaverage time ffor the formatiion of sclerotia
a and
whether training time inffluences their aggressiveness.
LF13 (Passo Fuundo City, soy
ybean
The numbber of sclerotiaa per plaque raanged from 9.667 sclerodes too the isolate L
ween
culture) too 28.17 for thee isolate LF09 (Giruá City, ssoybean culturre), presenting a significant ddifference betw
the isolatees, separating the
t isolates in four distinct ggroups by the S
Scott Knott avverages test (p < 0.01), (Tablle 3).
The data ffound in the stuudy presented variability, coorroborating with studies devveloped by Abreu (2011), an
nd the
number off sclerodes rannged from 10.333 to 46, and bby Grabicoski (2012), ranginng from 16.6 too 57.2 sclerotia per
However, the present stuudy had a loweer production oof sclerotia.
m 0.0825 g for LF11 isolate ((Cruz Alta Cityy, turnip culturre) to
The mean weight of scleerotia per plaquue varied from
City, soybean culture). The analysis of vvariance of thhe individual mean
m
0.2368 g for LF06 isollate (Cristal C
weights off sclerodes shoowed that therre was a signifficant differennce between thhem, separating into four disstinct
groups acccording to their weight in graams, presenting a coefficientt of variation oof 22.18% (Tabble 3).
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Table 3. T
Total number of
o sclerotia, tim
me to formatioon and mean w
weight of scleerotia of S. scllerotiorum isolates.
Frederico W
Westphalen, RS,
R 2018
Cod
de Isolates
LF01
LF022
LF033
LF044
LF055
LF066
LF077
LF08
LF099
LF100
LF11
LF122
LF133
LF144
LF155
LF166
LF177
LF18
LF199
LF200
C.V.. (%)

Sclerotia
Tootal Number¹
20.83 b
13.33 d
19.00 c
22.17 b
21.83 b
11.17 d
23.67 b
22.67 b
28.17 a
17.00 c
16.33 c
17.50 c
9.667 d
19.00 c
11.33 d
13.33 d
17.83 c
17.33 c
16.83 c
11.33 d
19.27

Time ffor Training²
11.33 c
10.67 c
15.17 b
10.83 c
14.33 c
11.67 c
10.50 c
18.00 a
11.17 c
11.50 c
10.67 c
11.00 c
11.67 c
14.83 b
11.50 c
11.67 c
11.17 c
11.17 c
11.00 c
11.50 c
8.38

Average W
Weight³
0.1766 b*
0.1297 c
0.1719 b
0.2116 a
0.2224 a
0.2368 a
0.1800 b
0.1766 b
0.1846 b
0.1808 b
0.0825 d
0.1543 c
0.1425 c
0.1066 d
0.1149 d
0.1552 c
0.1260 c
0.1541 c
0.1348 c
0.1514 c
22.18

Note. * Reesult of the Sccott Knott aveerages compariison test, wherre averages foollowed by thee same letter in
n the
column didd not differ froom each other at 1% probabiility.
1

Number of sclerotia foormed per plaqque, after 30 ddays of incubation; 2 Time reequired for forrmation of the
e first
sclerodium
m plaque, in daays; 3 Mean weeight of scleroddes, in g.

Figure 66. Format of thhe sclerotia forrmed on the plaaques of S. scllerotiorum coloonies in BDA culture medium,
after 30 days of incuubation, being: A: rounded shhape, B: irreguular shape and C: diverse forrmat. FredericO
O
Westphhalen, RS, 20118
As to the shape of the sclerodes form
med, 25% of tthe isolates prresented a rouunded shape (ffive isolates), 30%
irregular sshape (six isolates) and 45%
% presented diffferent formatt (nine isolatess). This variatiion in the shap
pe of
sclerotia can be visualizeed in figure 6. These data coorroborate thosse of Kreyci (22016) who veriified a large pa
art of
the scleroddes (75.3%), with
w a roundeed shape. How
wever, they difffer from Graabicoski (20122), which classsified
most isolattes (65%) as diverse,
d
with vaaried formats.
Differencees in mycelial growth rates aand variation inn color and typpe of mycelium
m can be attribbuted to the ge
enetic
variabilityy among the issolates (Corraadini, 1989; G
Grabicoski, 2012; Purdy, 19955). In a sim
milar study, Ch
haves
(1961) evaaluated the moorphological ccharacteristics of different SS. sclerotiorum
m isolates and observed that they
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differed in their speed of mycelial growth, formation velocity, amount and size of sclerodes, suggesting the
possibility of genetic diversity among isolates.
However, the initial state of the sclerodes used in the evaluations may have influenced the morphological
characteristics found, since while in the field, they were subject to several environmental interferences
(Grabicoski, 2012). Some differences between the growth velocity, sclerotic formation and morphological
characteristics among the isolates can be explained by several factors, such as age (Bueno et al., 2006), soil
depth (sclerotia in the range of 5 to 20 cm of the surface present a longer survival time) (Akai, 1981; Saharan &
Mehta, 2008); the degree and the frequency of drought, since they do not have control over their loss of water in
the event of flooding followed by drought, causing the loss of several nutrients, and thus decreasing their
reserves (Willets & Wong, 1980). These factors may contribute to reduced in vitro growth.
3.2 Pathogenic Characterization of S. sclerotiorum Isolates
All the isolates evaluated had lesions on the soybean leaflets. Table 4 presents the results of the evaluations
every 24 hours, from 48 hours after inoculation (HAI) of the soybean leaflets with the different isolates of S.
sclerotiorum.
Table 4. Severity at 48, 72, 96 and 120 hours after inoculation (HAI) through Garcia scale (2008) according to
inoculation of different S. sclerotiorum isolates in soybean leaflets. FredericO Westphalen, RS, 2018
Code Isolates
LF01
LF02
LF03
LF04
LF05
LF06
LF07
LF08
LF09
LF10
LF11
LF12
LF13
LF14
LF15
LF16
LF17
LF18
LF19
LF20
CV (%)

Severity
48 HAI
1.67 d*
49.83 a
2.50 d
16.17 c
13.00 c
40.33 a
20.00 c
4.67 d
10.00 c
35.17 b
0.00 d
0.00 d
0.00 d
40.33 a
0.00 d
28.50 b
12.00 c
11.17 c
0.00 d
24.33 b
83.4

72 HAI
8.33 d
61.67 a
9.17 d
20.00 c
19.17 c
55.83 a
26.67 c
7.50 d
17.50 c
39.17 b
4.17 d
1.67 d
1.50 d
50.83 a
0.00 d
36.67 b
17.17 c
16.17 c
0.00 d
31.67 b
69.63

96 HAI
23.83 c
80.83 a
15.17 c
27.50 c
41.17 b
71.33 a
42.50 b
14.17 c
40.83 b
60.00 a
4.17 d
2.50 d
1.50 d
65.00 a
0.00 d
55.83 b
23.33 c
33.33 c
0.00 d
51.67 b
63.36

120 HAI
37.83 c
97.50 a
23.33 c
35.00 c
74.17 a
88.33 a
50.00 b
24.17 c
50.00 b
85.00 a
5.83 d
2.50 d
2.33 d
74.17 a
0.83 d
65.83 b
30.83 c
51.67 b
0.83 d
65.83 b
58.32

Note. * Averages followed by the same letters in the column did not differ statistically from one another
according to the Scott-Knott test at 1% probability.
From the analysis of variance performed, it was possible to observe significant differences between the mean
scores of the lesions formed by the isolates inoculated in soybean leaflets. In the 48 HAI, the scores varied from
49.83 for isolate LF02 (Bagé City, soybean culture) to 0.00 for the isolates LF11 (Cruz Alta city, turnip culture),
LF12 (Tapera city, soybean crop), LF13 (Passo Fundo city, soybean culture), LF15 (São Lourenço do Sul city,
soybean culture), LF19 (Vacaria city, soybean culture). Other leaflets were practically without lesions, as in the
case of leaflets inoculated with the isolates LF15 (São Lourenço do Sul city, soybean culture) and LF19 (Vacaria
city, soybean culture), evidencing differences in the aggressiveness potential of the isolates studied (Table 4).
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In 120 HA
AI, it was posssible to separatte the isolates into four distiinct groups of aggressivenesss, each level being
b
composed of five isolatees. Level A, coonsidered morre aggressive, presented lesiions ranging frrom 74.17 to 97.50
9
mm. Levell B presented lesions
l
varyingg from 50 to 665.83 mm, leveel C presented lesions ranginng from 23.33 to 35
mm and leevel D, consideered the least aaggressive, preesented lesionss varying from
m 0.83 to 5.83 m
mm (Table 4).
Figure 7 shows the diffeerences in the size of the lessions formed inn soybean leafflets, accordingg to the four levels
of aggressiveness found..

Figure 77. Comparisonn between diffeerent levels of aggressivenesss, according too the lesion forrmed in soybean
leafflets, after 120 hours of inocuulation. Frederrico Westphaleen, RS, 2018
ACPD of the iisolates from different munnicipalities of the state of R
Rio Grande do
o Sul
Figure 8 sshows the AA
inoculatedd in soybean leeaflets. It was oobserved that tthe isolates LF
F02 (Bagé Cityy, soybean cultture), LF06 (Cristal
City, soybbean culture), LF14
L
(Santa M
Maria city, letttuce culture) aand LF10 (Pallmeira das Misssões city, soy
ybean
culture) apppear to be more
m
aggressivve for the soyybean. The m
most aggressivee isolates LF003 (Boa Vista
a das
Missões ciity, soybean cuulture), LF08 ((Turuçu city, ssoybean culturre), LF11 (Cruuz Alta city, cuulture turnip), LF12
L
(Tapera ciity, soybean culture),
c
LF13 (Passo Fundoo city, soybeaan culture), LF
F15 (São Louurenço do Sul city,
soybean cuulture) and LF
F19 (Vacaria city, soybean cuulture). In the present study, it was found that soybean (Kull
(
et al., 20044), canola (Kohhli et al., 19955) and sunflow
wer (Ekins et all., 2011) differ in the aggresssiveness of isolates.,
1983).

Figure 88. Area Beneatth the Disease Progression C
Curve (AACPD
D) of 20 isolatees inoculated inn soybean by the
t
detached leaf method. F
Frederico Wesstphalen, RS, 22018
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The different levels of aggressiveness observed in the detached leaf test may be related to the production
capacity of oxalic acid or to the amount of enzymes that degrade the host cell wall (Lumsden, 1979; Bolton,
2006), thus presenting four levels different from aggressiveness.
The evaluated populations presented wide variability for the morphological and aggressive characteristics, but it
was not possible to analyze the existence of common groups that could be related to the origin of the isolates,
due to the high genetic diversity observed.
4. Conclusions
The evaluated populations presented wide variability for the morphological characteristics, being prepominate in
the colonies myeloic drainage and beige coloration. Also, 60% of the sclerotia of the isolates were regular near
the margin of the plates and with diverse formats.
The isolates presented different levels of aggressiveness, with the most aggressive being LF02 (Bagé City,
soybean culture), LF06 (Cristal City, soybean culture), LF14 (Santa Maria Town, lettuce culture) and LF10 (City
Palmeira das Missões, soybean culture).
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