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RESISTANCE (Passiflora spp.) TO PASSIONFRUIT WOODINESS DISEASE
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ABSTRACT: The passion fruit woodiness disease, induced by Cowpea aphid borne mosaic virus (CABMYV), is
considered the most economically important factor limiting passion fruit production in many countries. This study aimed
to assess the progression of symptoms caused by CABMYV in different Passiflora species. Eighty genotypes belonging 12
species were evaluated in experiments carried out in a completely randomized block design with treatments arranged in a
factorial scheme (80 genotypes x 7 evaluation intervals) considering each inoculated plant as a repetition. The disease
severity was estimated by the disease index (DI). The evaluations were performed at 20, 27, 34, 41, 48, 55 and 62 days
after inoculation (DAI). The average DI values were used to describe the disease progress at each evaluation interval. The
shortest time from evaluation to stabilization of CABMV progress was considered to cluster the genotypes by the Scott-
Knott test (p<0.05) and to classify the genotypes as resistant (R), moderately resistant (MR), moderately susceptible (MS),
susceptible (S) or highly susceptible (HS). The mean severity gradually increased in the intervals from 20 to 55 DAI and
reached a maximum at 62 DAI. The five classes (R, MR, MS, S and HS) contained about 19, 24, 36, 10 and 11% of the
germplasm accessions, respectively. The disease temporal progress was quite variable within and among groups, although
no difference in DI was observed in the genotypes after 55 DAL, indicating genotype symptom stabilization at this time,

regardless of the genotype resistance level.
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INTRODUCTION

The passionfruit (Passiflora edulis Sims f.
flavicarpa Degener.) is one of the most important
fruits in Brazil, which accounts for over 70% of
world production (FERREIRA et al. 2010; MELO et
al. 2015). The increase in planted area has exposed
the plant to several diseases, most of viral etiology
(GARCEZ et al. 2015), which are regarded as the
most severe and cause major economic damage to
passionfruit crops (CERQUEIRA-SILVA et al
2014; MELO et al. 2015).

The Cowpea aphid-borne mosaic virus
(CABMYV), family Potyviridae, genus Potyvirus, is
considered the most important virus species that
infect cowpea in Northeastern Brazil (LIMA et al.,
2015). According to Adams et al. (2012), CABMV
is related but from the bean common mosaic virus
(BCMV) subgroup of potyviruses, which also
includes Passionfruit Woodiness Virus (PWV) and
East Asian Passiflora virus (EAPV). In passionfruit
the woodiness disease induced by CABMV is
widespread in Brazil (BARROS et al. 2011;
NICOLINI et al. 2012; SANTOS et al. 2015;

FREITAS et al. 2015; MELO et al. 2015). CABMV
causes serious quantitative and qualitative damages
in passionfruit production, such as reduction in
plants development; mosaic, blistering and
distortion on leaves; fruit woodiness; reduction in
juice yield; and shorter lifespan of orchards
(OLIVEIRA et al. 2013; CORREA et al., 2015).

CABMV is transmitted by aphid vectors in
a non-circulative, non-persistent manner, (MACIEL
et al., 2009; BRAGARD et al. 2013). The strategies
adopted to date have not been effective to control or
eradicate  CABMV in commercial passionfruit
orchards (FISCHER; RESENDE, 2008;
CERQUEIRA-SILVA et al. 2014), which has
limited the expansion of the crop in Brazil
(OLIVEIRA et al. 2013; CERQUEIRA-SILVA et
al. 2014; CORREA et al. 2015).

Although passionfruit breeding programs
have developed varieties with high yield and fruits
with desirable characteristics, it has not yet been
possible to develop a variety of P. edulis f.
flavicarpa Deg. with strong resistance to CABMV.
The exploitation of genetic variability present in
germplasm banks is important because it is possible
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to find sources of genetic resistance to CABMV.
Thus, passionfruit breeding programs could use
these sources to transfer resistance genes from wild
to commercial species through interspecific
hybridization (SANTOS et al. 2015).

The identification of resistant accessions
from germplasm banks, varieties that are already
available in the market, and even wild specimens,
through artificial inoculations in controlled
conditions constitutes an important tool for rapid
phenotyping of Passiflora germplasm in the search
for sources of resistance. In this sense, the adoption
of methods that promote the identification of
Passiflora resistance level in plants from
segregating populations or germplasm banks
quickly and efficiently is essential for the
development of resistant varieties. In addition to the
methodological approaches for selection, the
temporal analysis of the symptoms caused by
CABMV can reveal important epidemiological
events, such as the time required for disease onset,
variation in its intensity and period of maximum
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severity after inoculation. Thus, the present study
aimed to evaluate the progress of the symptoms
caused by CABMV in different species of
Fassiflora in order to define accurate strategies to
search for sources of CABMYV resistance.

MATERIAL AND METHODS

The study was conducted at the
experimental farm of the Embrapa Cassava and
Fruits research unit, located in Cruz das Almas,
Bahia, Brazil, (12°40°39” S, 39°06°23” W, 226 m
altitude). We evaluated 80 genotypes of passionfruit
(Passiflora spp.) from 12 different species, which
consisted of 61 genotypes of P. edulis Sims f.
flavicarpa Deg., one of P. alata Curtis., one of P.
malacophylla Mast., four of P. cincinnata Mast.,
one of P. setacea DC., one of P. foetida L., one of
P. gibertii N.E Brown., one of P. ligularis Juss., one
of P. maliformis L., two of P. morifolia Mast., five
of P. suberosa L. and one of P. subrotunda Mast.
(Table 1).

Table 1. Wild, commercial and hybrid passionfruit genotypes (Passiflora spp.) used to evaluate the severity of

Cowpea aphid borne mosaic virus (CABMV).

N° Code Species' Origin N° Code Species' Origin
1 HO09-14 P.e. fla BA 41 BGP189 x BGP345 P.e. fla BA
2 HFOP-09 P.e. fla BA 42 BGP424 P.e. fla BA
3 HO09-02 P.e. fla BA 43 BGP425 P.e. fla BA
4  BRS Gigante Amarelo P.e. fla BA 44 BGP325 P.e. fla SP
5  BRS Rubi do Cerrado P. e. fla BA 45 BGP334 P. e. fla BA
6 HFOP-08 P. e. fla BA 46 BGP188 P. e. fla Sp
7  BGP396 P. e. fla BA 47 BGP400 P. e. fla BA
8  BRS Sol do Cerrado P. e. fla BA 48 BGP177 P. e. fla BA
9 FB300 P. e. fla BA 49 BGP189 P. e. fla Sp
10 BGP393 P. alata CE 50 BGP327 P. e. fla Sp
11 BGP415 P. mor SP 51 BGP190 P.e. fla SP
12 BGP107 P. mor SP 52 BGP330 P.e. fla BA
13 BGP379 P. mali BA 53 BGP223 P.e. fla BA
14 BGP134 P. sube BA 54 BGP205 P.e. fla SP
15 BGPI143 P. sube SP 55 BGP328 P.e. fla DF
16 BGPO14 P. sube Sp 56 BGP185 P. e. fla Sp
17 BGPI112 P. sube - 57 BGP418 P. e. fla BA
18 BGPI152 P. sube Sp 58 BGP238 P. set BA
19 BGP160 P. ligu BA 50 BGP413 P. cin Sp
20 BGP395 P. foe MT 60 BGP077 P. cin BA
21 BGP39%4 P. subr BA 61 BGP414 P. gib Sp
22 HO09-10 P.e. fla BA 62 BGPO031 P.e. fla BA
23 HO09-07 P.e. fla BA 63 BGP032 P.e. fla PR
24 HO09-30 P.e. fla BA 64 BGP037 P.e. fla PA
25 HFOP-05 P.e. fla BA 65 BGPO51 P.e. fla MG
26 RC2-45-P14x224 H. inter BA 66 BGP123 P.e. fla SP
27 RC2-57-P8x224 H. inter BA 67 BGP224 P.e. fla BA
28 RC2-44-P8x222 H. inter BA 68 BGP227 P. e. fla Sp
29 RC2-45-P18PA H. inter BA 69 BGP345 P. e. fla BA
30 RC2-45-P8x222 H. inter BA 70 BGP222 P.e. fla BA
31 RC2-44-P3x224 H. inter BA 71 BGP005 P. e. fla Sp
32 RC2-45-P10x223 H. inter BA 72 BGP064 P. e. fla BA
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33 RC2-45-P14x223
34 RC2-44-P8x185

H. inter BA
H. inter BA

35 BGP165 P.e. fla BA
36 BGP170 P. mala -

37 BGP128 P.e. fla SP
38 Selecdo-2 P.e. fla BA
39 BGP428 P.e. fla BA

40 Selecdo-1 P.e. fla BA
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73 BGP324 P.e.fla  DF
74 BGP351 P.e.fli BA
75 BGP341 P.e.fli BA
76 BGP210 P.efla MG
77 BGP221 P.e.fli BA
78 BGPO61 P.e.fla SP
79 BGP200 P. cin SP
80 BGP268 P. cin BA

'P. e. fla = Passiflora edulis flavicarpa; P. alata = P. alata; P. mor = P. morifolia; P. mali = P. maliformis; P. sube = P. suberosa; P.
ligu = P. ligularis; P. foe = P. foetida; P. subr = P. subrotunda; H. inter = Hibrido interespecifico; P. mala = P. malacophylla; P. set =
P. setacea; P. cin = P. cincinnata; P. gib = P. gibertii. BA = Bahia; CE = Cear4; SP = Sédo Paulo; MT = Mato Grosso; DF = Distrito

Federal; PR = Parana; Para; MG = Minas Gerais.

Approximately 20 seeds of each genotype
were pre-soaked in 20 mL of water for 60 minutes.
Then the seeds were germinated in polyethylene
pots (volume of 1.0 L) containing a mixture of
coconut fiber (120 L), Vivatto® (40.0 L) (3:2), plus
40.0 g of Osmocote for every 10.0 L of substrate.
After germination, 10 vigorous plants of each
genotype were selected to compose the test. The
greenhouse was maintained at a controlled
temperature of about 28 + 2 °C and relative
humidity (RH) of 45% throughout the test.

The isolate wused for the artificial
inoculations was originally obtained from P. edulis
plants kept in a greenhouse with CABMV
symptoms, after diagnostic tests by Plate Trapped
Antigen-ELISA (MOWAT; DAWSON, 1987). For
the inoculations, an extract was prepared from
leaves of symptomatic plants, macerating the ratio
of 1.0 g of tissue to 10 ml of a buffer solution (0.1
M potassium phosphate and sodium sulfite 0.1 M,
pH 7.0) (CERQUEIRA-SILVA et al., 2008). Then a
small amount of celite (1.0 g) was used as an
abrasive to cause injury to the foliar surface. Viral
particles were inoculated on the plants by rubbing
the adaxial leaf surface with a finger moistened in
the extract only once to standardize the inoculum
pressure.

From the 10 plants selected of each species,
eight were inoculated mechanically with an
aggressive CABMYV isolate, and the other two were
inoculated only with the buffer and celite (negative
control). The inoculation was performed on healthy
plants at the seven- to nine-leaf stage, approximately
100 days after planting. The inoculations were
performed twice at four-day intervals, with two
leaves per plant inoculated at each inoculation,
always using basal leaves (with the exception of
cotyledons). Ten minutes after inoculation, the
inoculated leaves were washed to remove the excess
celite.

The characterization of the reaction of
passionfruit genotypes to CABMYV infection was
performed based on visual symptoms of the disease.

All leaves had been numbered as they emerged, and
the evaluations were carried out from the eighth
fully developed leaf. The first assessment was
carried out 20 days after the first inoculation (DAI),
and the others were carried out at seven-day
intervals until the seventh evaluation, at 62 DAL

The evaluation of disease symptoms was
based on a scoring scale ranging from 1 to 4, where
1 = no mosaic symptoms, 2 = light mosaic without
leaf distortion, 3 = severe mosaic without leaf
distortion, and 4 = severe mosaic, bubbles and leaf
distortion, as proposed by NOVAES; REZENDE
(2003) (Figure 1). This scoring scale made it
possible to assess the absence or presence of
different levels of leaf symptoms of the disease. The
identity of the CABMYV isolate used for inoculating
the plants was previously confirmed by RT-PCR
using specific primers of the cylindrical insertion
region of the virus to amplify a fragment of 700 bp
(HA et al. 2008). All inoculated and asymptomatic
plants as well as the negative control (uninoculated)
were evaluated by RT-PCR to validate the presence
of CABMV.

The disease severity was quantified using
the disease index (DI) proposed by McKinney
(1923). This index is estimated based on the weight
of the infection scoring scale by applying the
following formula:

X(G5xL)
DI = ———— x 100
(%) (TNL x HGS)
where:
GS = grade of the scale determined for each
leaf;

L = number of leaves appearing at each
grade of the scale;

TNL = total number of leaves;

HGS = highest grade of the scale.

Analysis of variance was performed
considering the completely randomized block
design with treatments arranged in a factorial
scheme (80 genotypes x 7 evaluation times). Each
inoculated plant was considered one repetition
(eight plants in total).
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Figure 1. Yellow passionfruit leaves (Passiflora edulis Sims f. flavicarpa) with characteristic symptoms of
passionfruit woodiness disease (Cowpea aphid borne mosaic virus — CABMYV). Scale from 1-4

(NOVAES; RESENDE, 2003).

The average DI values for each evaluation
time and genotype were grouped by the Scott-Knott
test (p<0.05). DI values from asymptomatic plants
of Passiflora edulis f. flavicarpa were not used in
the analysis. Means of DI for all genotypes were
plotted in a logarithmic curve to determine the
disease progress curve (DPC).

Based on the analysis of the data of
CABMYV symptom progress, the minimum time to
stabilize the disease symptoms in the Passiflora
species evaluated was established. This minimum
time was used to group the genotypes by the Scott-
Knott test (p<0.05). Based on this grouping, the
genotypes were classified as resistant (R; DI ranging
from 0.00 to 8.61%), moderately resistant (MR; DI
ranging from 1734 to 27.19%), moderately
susceptible (MS; DI ranging from 29.06 to 43.77%),
susceptible (S; DI ranging from 45.58 to 62.70%) or
highly susceptible (HS; DI ranging from 69.51 to
90.50%). Based on this classification or on the
average cluster, regression curves were prepared
with the logarithmic model, the coefficient of
determination (R*) was calculated and the equation

was adjusted for each group. All analyses were
performed using the  “agricolae”  package
implemented in the R  program (R
DEVELOPMENT CORE TEAM, 2015).

RESULTS AND DISCUSSION

The analysis of variance revealed a
significant effect for most of the sources of variation
studied - blocks, genotypes and days after
inoculation (DAI) - relative to the disease index,
with the exception of the genotype x DAI
interaction (Table 2).

The significant differences between the
means of the DI and the DPC demonstrated the
existence of genetic variability among genotypes of
Fassiflora assessed for severity of CABMV (Table
2; Figure 2). Similarly, other authors have also
verified the existence of genetic variability in
reaction to CABMV under field conditions
(CERQUEIRA-SILVA et al. 2008; OLIVEIRA et
al. 2013).

Table 2. Summary of the analysis of variance for disease index (DI%) of Passiflora genotypes evaluated on
different days after artificial inoculation (DAI) with Cowpea aphid borne mosaic virus (CABMV).

Source of variation Degree of freedom Mean square F Test
Blocks 7 809.14 8.55"
Genotypes 79 12939.51 136.70"
DAI 6 26254.67 277.36"
Genotypes x DAI 474 96.43 1.02™
Error 3290 94.66

CV (%) 38.8

“highly significant by F-test (p<0.01). ™ not significant by F-test (p<0.05).
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Figure 2. Disease progress curve (DPC) obtained by the average disease Index (DI%) in passionfruit plants
infected with Cowpea aphid borne mosaic virus (CABMV) at different days after inoculation (DAI).
Means followed by the same letter of each DAI belong to the same group by the Scott-Knott test

(p<0.05).

In the present study, we observed 18
accessions of P. edulis f. flavicarpa with
asymptomatic plants to CABMV. These accessions
were discarded from the analyses, since they were
classified as susceptible with a high DI, and
therefore with a tendency to be escape plants. On
the other hand, although immunity of plants within
the different Passiflora accessions is unlikely, this
possibility should not be discarded in future
research, since virus-associated events, such as
virion components or virus-encoded proteins, could
be perceived by putative cell surface plant pattern
recognition receptors (PRRs) or cytosolic
nucleotide-binding leucine-rich repeat (NB-LRR) to
trigger analogous effector-triggered immune or
susceptible responses in plants (MANDADI;
SCHOLTHOF, 2013). However, the DI values from
asymptomatic plants within susceptible accessions
were discarded since we could not confirm their
immune response.

The range of values of the disease index as a
function of genotype x DAI interaction estimated by
the logarithmic model showed a good fit in the
model proposed, with a coefficient of determination
(R2) of 99.0% (Figure 2). Plants started showing
CABMV symptoms at 20 DAI, with the disease
severity gradually increasing over time until the
maximum severity was observed at 62 DAI,
although no significant difference was observed
from 55 DAI to 62 DAI (Figure 2). The relatively

slow progress of CABMYV infection at the initial
evaluation time (20 DAI) may be related to the low
concentration of the pathogen in the plant, as well as
the time required for visual expression of symptoms.
In the present study, we observed that the severity of
the pathogen increased with the development of the
plant after inoculation. Some authors have reported
that the high cell reproduction rate can contribute to
increased viral replication as well as virus
spread/movement in plants through vascular tissues,
causing the disease to become systemic (BOON et
al., 2010). Furthermore, viruses do not have an
autonomous system of replication, and it is therefore
necessary for replication to occur in host cells
(CHRISTENSEN et al, 2009; NETHERTON;
WILEMAN, 2011).

Recent studies have found that in the initial
infection by the pathogen, there is no visual
manifestation of the first steps for viral
establishment in the host because the whole process
is occurring at the cellular level (DOLNIK et al.
2015). Still, according to these authors the initial
moment of infection cannot be determined only
from the visual symptoms of the disease because the
expression is related to the development of
mechanisms of the affected organ, which has little
relationship to the moment of infection. The exact
incubation period of CABMV is not known.
However, changes in certain environmental factors,
mainly in climate factors such as light, relative

Biosci. J., Uberlandia, v. 33, n. 6, p. 1441-1451, Nov./Dec. 2017



Methodological approaches...

humidity and temperature, as well as ‘seedlings’
nutritional status and age difference among plants,
can influence the expression of disease symptoms
(VIDA et al. 2004; LEAO et al. 2006; PINTO et al.

2008). It is important to consider that the progress of
the disease (Figure 3) refers to the average of all
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Passiflora genotypes evaluated. However, the level
of CABMYV reaction is genotype-dependent that is,
depending on the genotype or species of passionfruit
under evaluation, the symptoms of the disease
progress are variable, according to the existence of
resistance mechanisms inherent to each genotype.
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Figure 3. Logarithmic regression of disease index (DI%) in five groups of passionfruit infected with Cowpea

aphid borne mosaic virus (CABMYV), classified according to the level of resistance based on average
Scott-Knott test (p<0.05). G1 = resistant, G2 = moderately resistant, G3 = moderately susceptible, G4 = susceptible and
G5 = highly susceptible. The values in parentheses represent the amplitude of the disease index (DI%) of the genotypes

that make up each group.

The results indicated stabilization of
CABMYV symptoms on leaves at 55 DAI, indicating
that the reaction of passionfruit genotypes regarding
resistance or susceptibility can be determined in this
period. On the other hand, VIANA et al. (2014)
evaluated the CABMV resistance in sour
passionfruit genotypes until 60 DAI under
greenhouse conditions, and reported that the highest
severity values were found at 30 DAIL The
maximum severity observed at day 30 could have
been due to the use of species that were more
susceptible to CABMYV, which therefore resulted in
severe symptoms in an early stage of plant
development. SANTOS et al. (2015) assessed sour
passionfruit genotypes’ reaction to CABMYV under
field conditions and reported that symptom
expression was influenced by environmental
conditions. They also suggested that screening in the

field should be performed both in environments that
are favorable and in those that are unfavorable to
development of the disease, in order to verify the
stability of passionfruit genotypes to CABMV
reaction. However, artificial inoculation under
controlled conditions has the important advantage of
allowing the selection of genotypes in a short time
frame by screening a larger number of accessions
during the year. Furthermore, there is less
environmental influence on the expression of
symptoms of viral infection.

The curve of disease progress obtained by
plotting the disease index values (severity %) versus
time for each group’s resistance to CABMV was
expressed by the logarithmic model (Figure 3), and
five classes of CABMV resistance were observed.
The lowest severity was observed in group 1 (G1),
which had DI values from 0.00 to 8.61% and was
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considered resistant. This group included 15
passionfruit  genotypes  (BGP014, BGP112,
BGP134, BGP143, BGP152, BGP170, BGPO77,
BGP200, BGP238, BGP268, BGP413, BGP414,
BGP188, H0930 and Selection2), belonging to six
different species of Passiflora: P. suberosa, P.
malacophylla, P. cincinnata, P. setacea, P. gibertii
and P. edulis f. flavicarpa. In Gl1, there was
practically no disease progress by 27 DAI for the
genotypes, except for some individuals of P.
cincinnata (BGP200 and BGP268), P. gibertii
(BGP414) and P. edulis (BGP188, H0930 and
Selection2), which showed some leaves with mild
symptoms (DI values of 0.78, 8.64, 3.27, 0.56, 6.03
and 8.61%), which contributed to slow average
progress of the virus in this group. Group 2 (G2)
consisted of 19 genotypes with a DIs ranging from
17.34% to 27.19%, classified as moderately
resistant. The highest values of initial severity were
observed in group 3 (29 genotypes) and group 4 (8
genotypes), so these groups were classified as
moderately susceptible (DI from 29.06 to 43.77%)
and susceptible (DI from 45.58% to 62.70%),
respectively.
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CABMV symptoms of G5 evolved much
faster compared to the other groups (Figure 3). DI
values in this group ranged from 69.51 to 90.50%,
and it includes genotypes with high susceptibility to
CABMV. The high severity observed in G5 can be
explained by the fact that it contains cultivars and
hybrids of sour passionfruit (BRS Sol do Cerrado,
FB300, BRS Rubi do Cerrado, BRS Gigante
Amarelo, BGP160, HFOP-08, H0914 and HFOP-
09).

The difference in the severity of CABMV
among groups can be established based on the
average DI for each group by the evaluation time
(Table 3). At 20 DAI, the DIs of the moderately
susceptible (MS) group (G3) and the highly
susceptible (HS) group (G5) were similar, indicating
they had almost the same initial reaction to
CABMYV. From 27 DAI, however, we observed
different behaviors among the groups. The highest
initial severity occurred in the susceptible group
(G4). However, at 27 and 34 DAI there was no
difference in reaction to CABMYV for the S and HS
groups, and only from 41 DAI did the HS groups
show the highest severity of CABMYV (Table 3).

Table 3. Average disease index of Cowpea aphid borne mosaic virus (CABMV) on the basis of evaluation days
after inoculation and resistance groups: R — resistant; MR — moderately resistant; MS — moderately
susceptible; S — susceptible; HS — highly susceptible.

Days after Class/Groups

inoculation R (G1) MR (G2) MS (G3) S (G4) HS (G5)
20 0.17aA” 8.01aB 19.10aC 28.09aD 17.23aC
27 0.37aA 12.03bB 24.22bC 35.61bD 32.66bD
34 0.54aA 15.47¢cB 29.12bC 43.11cD 42.63cD
41 1.29aA 18.32dB 30.99bC 45.18cD 54.19dE
48 1.68aA 20.51dB 32.76dC 47.49dD 61.16eE
55 1.69aA 21.63dB 34.28dC 50.09dD 74.37{E
62 1.83aA 22.18dB 35.27dC 51.57dD 80.40fE

"Means followed by the same letter in the column and capital in the row belong to the same group by the Scott-Knott test at 5%

probability.

Based on the average behavior of the
CABMYV symptoms within and between groups, it is
possible to determine when the disease most
severely affected each group (Table 3). G1 was
most affected at 27 DAI, since after this interval the
disease did not significantly progress. The MR
group reacted most to CABMV up to 41 DAI
because after this time, the disease progressed
slowly, in accordance with the progress of
symptoms. Moreover, the reaction and selection of
genotypes belonging to the MS and S groups can be
inferred at 48 DAI, considering that after this time
there was no significant difference in disease
severity at 55 or 62 DAI. The reaction in G5 was
classified as HS, since the severity of CABMV

evolved until 55 DAL This result shows that when
screening genotypes whose reaction to CABMYV has
not been previously described, it is prudent to
extend the assessment to that time, or consider a
minimum severity for classification of the genotypes
as susceptible to CABMV.

The results obtained in this study are useful
for passionfruit breeding programs because
subsequent  phenotyping and selections of
germplasm bank accessions can be better conducted
based on prior knowledge of the temporal dynamics
of CABMV disease in different species of
Passiflora. Knowledge of the amount of time it
takes the disease to become established and its
maximum severity after inoculation will assist in the
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adoption of control measures to reduce the damage
caused by this pathogen.

CONCLUSIONS

The mean severity of symptoms caused by
CABMV in the R, MR, MS and S groups can be
measured efficiently up to 27, 41 and 48 days after
inoculation of genotypes. When one does not know
the level of resistance of Passiflora genotypes to be
evaluated for CABMYV, it is recommended to extend
the evaluation to the maximum established or
consider a minimum severity rating of genotypes
that are susceptible (S) to the pathogen.

The evolution of severity of CABMV is
dependent on the genetic resistance level of each
genotype, but regardless of the group, the evaluation
of the CABMV reaction in passionfruit genotypes

1448
GONCALVES, Z. S. et al

can be measured efficiently at 55 days after plant
inoculation.

The five phenotypic classes established to
classify the reaction of different species of
passionfruit effectively represent the temporal
progress of CABMV disease.
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RESUMO: O endurecimento dos frutos causada pelo Cowpea aphid borne mosaic virus (CABMV) §é
considerada a doenca mais importante economicamente limitando a produ¢do de maracujazeiro em vdrios paises. O
objetivo deste trabalho foi avaliar o progresso dos sintomas causados pelo CABMYV em espécies de Passiflora. O estudo
foi realizado em delineamento em blocos casualizados, em esquema fatorial (80 gendtipos x 7 periodos de avaliacdo)
considerando cada planta como uma repeti¢do, utilizando 80 gendtipos pertencente a 12 espécies de maracujazeiro. A
severidade foi estimada por meio do indice de doenca (ID). As avaliacdes foram realizadas 20, 27, 34, 41, 48, 55 e 62 dias
apods a inoculagdo (DAI). As médias do ID foram utilizadas para verificar a evolu¢do da doenca em cada periodo de
avaliacdo. O periodo minimo para estabilizacdo do progresso do CABMYV foi utilizado para agrupar os genétipos pelo teste
Scott-Knott (p<0,05), bem como para classificar os gendtipos em resistente (R), moderadamente resistente (MR),
moderadamente suscetivel (MS), suscetivel (S), e altamente suscetivel (AS). A severidade média da doenca aumentou
gradativamente nos intervalos de 20 a 55 DAI e atingiu seu maximo aos 62 DAI. Cerca de 19, 24, 36, 10 e 11% do
germoplasma avaliado foi classificado como R, MR, MS, S e AS, respectivamente. O progresso temporal da doenca foi
bastante varidvel dentro e entre os grupos, embora nao tenha sido observada diferenca no ID dos genétipos a partir de 55
DAL, indicando a estabilizacdo dos sintomas a partir deste periodo, independentemente do nivel de resisténcia do gendtipo.

PALAVRAS-CHAYVE: Passifloracea. DinAmica temporal. Progresso da doenga. Virose.
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