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Abstract - Guabiju tree (Myrcianthes pungens) belongs to the Myrtaceae family,
with wide occurrence in Rio Grande do Sul (RS), southern Brazil, demonstrates great
commercial potential regarding the consumption of its fresh fruit, which has a sweet
taste and can be used in drinks, jellies and ice creams, in addition to its nutraceutical
properties. As their main characteristic, rusts present the formation of orange pus-
tules containing urediniospores of the pathogen on affected organs. The action of
the pathogen causes deformation of stems, leaves, flowers and fruits, thus interfer-
ing with the physiological processes of the plant. Thus, the present work aimed at
presenting information on the occurrence and confirmation of the causal agent of
guabiju rust, in addition to reporting the accessions most susceptible and resistant
to Austropuccinia in the guabiju working collection of Eldorado do Sul, RS, Brazil.
The diagnosis of the disease was based on symptoms, observation of fungal struc-
tures by light microscopy and molecular analyses. From microscopy, ellipsoid to
ovoid and slightly equinulate urediniospores were observed, characteristic of Aus-
tropuccinia sp. The sequence of the internal transcribed spacer (ITS) region of the
isolate showed 99.06% similarity with sequences from the same region of A. psidii
deposited on the nucleotide database - GenBank (NCBI). This is the first report of
rust associated with guabiju in the state of Rio Grande do Sul, Brazil. From the dia-
grammatic scale developed, it was possible to identify different levels of susceptibil-
ity to A. psidjiin guabiju accessions under study.

Index Terms - Myrtaceae, Genetic Resources, Native Fruits of Brazil, Guabiju, Phy-
topathogen.
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Ocorréncla de ferrugem em Myrclanthes pungens
(O. Berg) D. Legrand causada por Austropuccinia
psidii no estado do Rio Grande do Sul

Resumo - Guabiju (Myrcianthes pungens), pertencente a familia Myrtaceae, com ampla
ocorréncia no Rio Grande do Sul (RS), apresenta grande potencial para exploracao de seus
frutos no consumo /n natura, com sabor adocicado, podendo compor bebidas, geleias e
sorvetes, além de possuir propriedades nutracéuticas. As ferrugens, como caracteristica prin-
cipal, apresentam a formacao de pustulas alaranjadas contendo urediniésporos do paté-
geno sobre os 6rgaos afetados. A acao do patdgeno causa deformagéo dos érgdos: caules,
folhas, flores e frutos, interferindo, assim, nos processos fisiologicos da planta. Assim, o pre-
sente trabalho teve como objetivo apresentar informacdes sobre a ocorréncia, confirmagao
do agente causal da ferrugem do guabijuzeiro, além de relatar os acessos mais suscetiveis e
resistentes a Austropuccinia na colegao de trabalho de guabijuzeiros em Eldorado do Sul-
RS. A diagnose da doenca foi realizada com base nos sintomas, na observac¢ao das estruturas
fungicas por microscopia Optica e por analises moleculares. A partir da microscopia, obser-
varam-se uredinidsporos elipsoides a ovoides e levemente equinulados, caracteristicos de
Austropuccinia sp. A sequéncia da regido internal transcribed spacer (ITS) do isolado apre-
sentou 99,06% de similaridade com sequéncias da mesma regido da espécie A. psidji depo-
sitadas no banco de dados nucleotideos - GenBank (NCBI). Este é o primeiro relato de fer-
rugem associada a guabijuzeiros no Estado do Rio Grande do Sul, Brasil. A partir da escala
diagramatica desenvolvida, foi possivel identificar diferentes niveis de suscetibilidade a A.
psidiinos acessos de guabijuzeiros avaliados.

Termos para Indexacao - Myrtaceae, Recursos Genéticos, Frutas Nativas do Brasil, Guabiju,
Fitopatdgeno.
Introduction To date, there are few reports of pests and

Guabiju tree (Myrcianthes pungens) be- diseases affecting guabiju in Brazil. How-

longs to the Myrtaceae family, with wide oc-
currence in Rio Grande do Sul (RS), southern
Brazil, demonstrates great commercial po-
tential regarding the consumption of its
fresh fruit, which has a sweet taste and can
be used in drinks, jellies and ice creams, in

ever, there are several studies confirming
that fungi belonging to the Puccioniaceae
family cause diseases of economic im-
portance in species of the Myrtaceae family
(BERGAMIN  FILHO; AMORIM,  1996;
FIGUEIREDO; PASSADOR, 2008). Regarding

addition to its nutraceutical properties.
Guabiju trees can also be used as ornamen-
tal plants. The species is suitable for urban
tree planting, landscaping, domestic or-
chards, and reforestation — as it may be a
fruit source for large-sized birds and serve
as stabilization for riverbanks. It is also a
honey plant (LORENZI et al., 2006; WOLFF et
al., 2009).

the Puccioniaceae family, Austropuccinia
psidii (G. Winter) Beenken (syn. Puccinia
psidii Winter) stands out, which has a wide
range of hosts, being reported in more than
73 genera and 445 species of the Myrtaceae
family (CARNEGIE; GIBLIN, 2020). Among
the hosts already reported are guava (Psid-
ium guajava L.) (APARECIDO, 2001), euca-
lyptus (Eucalyptus spp.) (HAWKSWORTH et



al., 1995), jambo (Syzygium jambos (L.) Al-
ston (MOHALI AND AIME, 2016), as well as
fruit trees native to southern Brazil, such as
pitangueira-preta or guamirim (£Eugenia
florida DC.), guabiroba (Campomanesia
xanthocarpa O. Berg.), cerejeira-do-rio-
grande (£Eugenia involucrata DC.) (RUIZ et
al., 2017), jabuticaba (Myrciaria cauliflora
(Mart.) O. Berg.) (NASCIMENTO; MELO,
2013) and uvaia (Eugenia pyriformis Cam-
bess) (PIERI, 2012). In Brazil, rusts cause
large losses due to environmental condi-
tions favorable for the development of the
disease (FIGUEIREDO; PASSADOR, 2008;
APARECIDO; VALE, 2012).

As their main characteristic, rusts present the
formation of orange pustules on affected or-
gans. The action of the pathogen causes de-
formation of stems, leaves, flowers and fruits,
thus interfering with the physiological pro-
cesses of the plant (FERREIRA, 1989). Accord-
ing to Vasconcelos et al. (1998), by affecting
new branches, the fungus reduces plant
vigor, affecting subsequent fruit production
in guava trees. The Puccinia psidii (syn. Aus-
tropuccinia psidii) species was first described
by Winter (1884) on guava trees in Sao Fran-
cisco do Sul, state of Santa Catarina, Brazil.

In eucalyptus, the action of the pathogen oc-
curs on leaves and shoots (KRUGNER; AUER,
1997), with lesions that begin with chlorotic
punctuations that turn into pustules, expos-
ing yellow urediniospores (KRUGNER; AUER,
1997). For the other myrtaceae reported, in
addition to the pathogen attacking leaves
and shoots, symptoms also occur in buds,
flower buds, branches and developing fruits
(NASCIMENTO; MELO, 2013).

The causal agents of rust are obligate para-

sites  (biotrophs)  (APARECIDO, 2007;

FIGUEIREDO; PASSADOR, 2008), which re-
move the nutrients they need directly from
the host's living cells through haustoria
(FERREIRA, 1989). The spread of the disease
occurs through the dispersal of uredini-
ospores by wind, rain, irrigation or splashing
water, and by insects and birds.

Thus, the present work aimed at presenting
information on the occurrence and confir-
mation of the causal agent of guabiju rust, in
addition to reporting the accessions most
susceptible and resistant to Austropuccinia
in the guabiju working collection of the Fed-
eral University of Rio Grande do Sul (UFRGS)
in Eldorado do Sul, RS, Brazil.

Material and methods
Climate and Soil

The work collection located at the Agro-
nomic Experimental Station (EEA) of UFRGS,
in Eldorado do Sul, RS (30° 06' S and 51° 40'
W), has average altitude of 60 meters above
sea level. The soil of the site is a Typical Dys-
trophic Red Argisol (SANTOS et al., 2018).
The climate is characterized as humid sub-
tropical, classified as Cfa by Koppen; the av-
erage annual temperature is 18.8 °C, the av-
erage annual precipitation is 1,455 mm and
the average annual relative humidity is 77%
(BERGAMASCHI et al., 2013). Shows the me-
teorological data collected on site (Figure 7).

Study Plants

The working collection consists of 16 acces-
sions (10 plants per accession) from seeds
previously collected in different locations in
RS: Maquiné, Guabiju, Cachoeira do Sul,
Bento Gongalves, Porto Alegre and Santa
Maria, from which seedlings were obtained
and allocated in the EEA of UFRGS. Planting



spacing is 7.0 x 6.0 m. The collection was in-
stalled in 2013, where in the planting row,
between every two guabiju plants, a bracat-
inga (Mimosa scabrella)
planted, contributing to nitrogen fixation in
the soil. This culture intercropping was cho-

seedling was

sen because, for the establishment of gua-
biju seedlings, it was necessary to have shad-
ing in the area, since in the successional dy-
namics of forests, guabiju is considered a
late-secondary species. In May 2018, bracat-
inga trees were eliminated from the area
(with plants cut close to the ground and re-
moval of branches from the area). The age of
guabiju trees was 6 years at the beginning of
the study and the average plant height was
3.4 meters. This project was registered in the
National System for the Management of Ge-
netic Heritage and Associated Traditional
Knowledge (SisGen) with code AE7A83F and
under the title: Characterization studly of the
guabiju tree.

Sampling

Samples of different accessions from the
working collection were used. Samples were
composed of young leaves and fruits with
the presence of urediniospores, which were
collected and photographed. Subsequently,
the material was sent to the Laboratory of
Plant Virology of the Department of Plant
Health, Faculty of Agronomy, UFRGS.

Microscopic Analysis

The disease was diagnosed based on symp-
toms and observation of urediniospores by
microscopy. For morphological characteriza-
tion, with the aid of a sterilized histological
needle, urediniospores were transferred to a
microscope slide containing a drop of steri-
lized deionized water. Ten urediniospores

were randomly observed under microscope
at 40x magnification. Each urediniospore was
photographed under light microscope and
measured for length and diameter evalua-
tion using the Leica Application Suite soft-
ware version 4.12.0.

DNA extraction

Urediniospores present in the plant material
were collected and DNA extraction was per-
formed according to Pocovi et al. (2010) with
modifications, which consisted of reducing
the volume of reagents by half and changing
the reagents of the extraction buffer, where
140 mm D-sorbitol and 30 mm N-lauroyl-
sarcosine were not added.

After extraction, the DNA was quantified in
spectrophotometer (Nanodrop Thermo Sci-
entific model 2000) with absorbance being
determined at A260 nm and A280 nm. The
DNA concentration was adjusted to 50 ng/uL
using ultrapure water.

PCR, Sequencing and Phylogenetic
Analysis

The molecular identity of the isolate was de-
termined by PCR amplification and sequenc-
ing of the internal transcribed spacer regions
(ITS), 5.8S rDNA and parts of 18S and 28S
rDNA using the following primers: ITS1 (5'-
TCCGTAGGTGAACCTGCGG-3') and ITS4 (5'-
TCCTCCGCTTATTGATATGC-3') (WHITE et al.,
1990). The PCR mix (15 pL) contained 2.0 uL
of genomic DNA, 0.3 uL of each primer (25
pmol/L), 10.03 pL of sterile ultrapure water,
0.12 L of Taqg Platinum PCR, 1.50 pL of 10x
PCR buffer, 0.45 pL of MgCl> (1.5 mmol/L)
and 0.3 pL of dNTPs (0.2 mmol/L). The PCR
amplification program consisted of 94 °C for
2 min, followed by 35 cycles of 94 °C for 30
s, 54 °Cfor 30 sand 72 °C for 1 min, with final
extension of 72 °C for 10 min.



The PCR product was submitted to 1.5% aga-
rose gel (weight/volume) in 0.5X Tris/Bo-
rate/EDTA (TBE) buffer at 90V for 80 minutes
using loading buffer containing Blue Green
dye (LGC) and visualized under UV light us-
ing a gel imaging system (L-PIX TOUCH, Loc-
cus). Fragment size was estimated in relation
to a standard T1kb molecular weight marker
(Qiagen, USA).

The PCR product was purified using the Re-
liaPrep™ DNA Clean-Up and Concentration
System (Promega, Madison, USA) and se-
quenced in both directions using the same
PCR primers produced by company
ATCGene Molecular Analysis, Porto Alegre,
RS, using AB-3500 automatic sequencer (Ap-
plied Biosystems, USA). The sequences ob-
tained were edited in the BioEdit 7.0.5.3 soft-
ware and consensus sequences were ana-
lyzed using the Molecular Evolutionary Ge-
netics Analysis software (MEGAX) (KUMAR et
al., 2018), built with the ClustalW algorithm
and compared in the NCBI GenBank data-
base. The nucleotide sequence similarity of
the isolate was calculated using the BLAST
software (Basic Local Alignment Search
Tool). Phylogenetic analyses were performed
using the Maximum Likelihood method and
the MEGAX software. Reference sequences
corresponding to the ITS gene from Austro-
puccinia psidii species previously deposited
in the Genbank were also added to the anal-
yses. Puccinia graminis f. sp. tritici sequence
was used to form the external group.

Diagrammatic Scale

A diagrammatic scale was constructed (Figure
1) using the model proposed by Godoy et al.
(2006) of Glycine max adapting to Myrci-
anthes pungens and changing the maximum

disease threshold observed in the field. The
representation of symptoms includes tissues
that have become necrotic caused by pus-
tules and coalescing lesions.

To evaluate the incidence (number of plants
in the accession that presented some symp-
toms of the disease at the time of evaluation)
and severity (percentage of infected leaf area)
of the disease among the 16 accessions in the
collection, two evaluations were carried out in
January 2019, assigning grades from 0 to 5,
representing the percentage amplitude of the
infected leaf area (grade 0: absence of symp-
toms (0%); grade 1: 1 to 5%; grade 2: 6 to
21%; grade 3: 22 to 37%; grade 4: 38 to 50%
and grade 5: 51 to 75%) (Figure 1).

With the aid of the proposed scale, the se-
verity of the disease was estimated in the dif-
ferent accessions. Evaluations were visual in
the four quadrants of the entire plant.

Statistical analysis

Data obtained were submitted to analysis of
variance (ANOVA), and means were com-
pared by the Scott-Knott test at 5% proba-
bility level. Analyses were performed using
the R Studio statistical software version
2022.07.0.548 (RStudio, 2022).

Results and discussion
Morphology and Taxonomy

Through evaluations carried out by optical
microscopy, the presence of urediniospores,
typical structures of the genus Austropuc-
cinia spp., was observed (Figure 2). Ellipsoi-
dal to ovoid and slightly equinulate uredini-
ospores with length and diameter dimen-
sions ranging from 18.8 to 22.5 and 13.4 to
18.8 um were observed (Figure 2).



Grade 0: 0% Grade 1 (1 to 5%): 2%

Grade 2 (6 to 21%): 7% Grade 3 (22 to 37%): 22%

Grade 4 (380 50%): 38% Grade 5 (51 to 75%): 51%

‘ 5 mm

Figure 1. Diagrammatic scale adapted to evaluate rust in Myrcianthes pungens. Grade and percentage
amplitude of infected leaf area (%), grade 0: absence of symptoms (0 %); grade 1: 1 to 5%; grade 2: 6
to 21%; grade 3: 22 to 37%; grade 4: 38 to 50% and grade 5: 51 to 75%. Eldorado do Sul-RS, 2019.
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Figure 2. Austropuccinia psidii, optical microscope image. Pustules in Myrcianthes pungens leaves
with rust symptoms (A). Urediniospores (B). Ellipsoidal to ovoid and completely equinulate uredini-
ospores (C). Measurements of urediniospores (length and diameter) of Austropuccinia psidii with
dimensions ranging from 18.8 to 22.5 and 13.4 to 18.8 um, collected from the surface of guabiju
fruits and observed under light microscope (D). Porto Alegre-RS, 2021.

The ITS gene sequence of the isolate showed
99.06% similarity with sequences from the
same region of the Austropuccinia psidii spe-
cies deposited on the nucleotide database -
GenBank (NCBI). In the phylogenetic analysis,
using the Maximum Likelihood method, the
isolate belongs to the Austropuccinia psidii
(sin. Puccinia psidji) species (Figure 3). The re-
sults of the present work are corroborated by
Pérez et al. (2010), who analyzed infection by

Austropuccinia psidiiin eucalyptus and native
myrtaceae in Uruguay and reported infection
of the pathogen in a guabiju plant in the mu-
nicipality of Tacuaremb®.

Incidence and Severity of the
Infection in Accessions

The fungus attacks new leaves and herba-
ceous branches of shoots, flower buds and de-
veloping fruits. In the initial infection phase,



leaves, flowers and fruits show bright yellow
pustules (Figure 4). Initially, small yellow and
necrotic punctuations appear on leaves, and
as they evolve, they become circular spots

38
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65

100

95

covered by a yellowish powdery mass com-
posed of urediniospores and teliospores. Over
time, the powdery mass disappears, leaving
the necrotic area dry.

Puccinia psidii Isolate VIC42496
Puccinia psidii Isolate MCSP10
Puccinia psidii Isolate SUIMG1
Puccinia psidii Isolate MCMGH1

Puccinia psidii Isolate PGOP17

“Puccinia psidii Isolate PGOP12

Puccinia psidii Isolate PGES21
Puccinia psidii Isolate SJSP9
Puccinia psidii Isolate EGUMG1
Puccinia psidii Isolate EGUV
Puccinia psidii Isolate SJSUZ14
Puccinia psidii Isolate OAHUB

Puccinia psidii Isolate EGUFV2

= Puccinia psidii Isolate EUGBA1

Puccinia psidii Isolate SJPS47

= Puccinia psidii Isolate SINC3
Puccinia psidii Isolate BRIP59519

. SAMPLE

Puccinia saccardol BRIPS7775

Puccinia poae-nemoralis DAOM240189

Puccinia graminis 1. sp. tritici

Figure 3. Phylogenetic tree demonstrating the evolutionary relationships between the ITS gene se-
quences of the isolated obtained and sequences of related isolates present in the nucleotide data-

base - GenBank.



Figure 4. Guabiju (Myrcianthes pungens) leaves without lesions (A); bright yellow pustules, pathogen
urediniospores (B); leaves with initial lesions (C); fully expanded leaves, brown lesions with dark edges
(D) and circular lesions with yellow halos (E) caused by the fungus Austropuccinia psidii. Eldorado do

Sul-RS, 2019.

For myrtaceae in general, the lesions appear
separately at first. However, when the host
has high susceptibility and favorable envi-
ronmental conditions, lesions coalesce and
can affect the entire leaf (Figure 4), resulting
in deformation and death of the leaf blade
(Figure 5), causing tissue loss, dryness, defo-
liation and death of branches (Figure 5)
(BURNETT; SCHUBERT, 1985; SUSSEL, 2010).
Values above 75% of infected leaf area on
the adaxial surface are rarely found in the
field, as rust causes rapid leaf senescence
and plant defoliation.

Studies carried out by Mangone et al. (2017)
in guabiju leaves reported that telia and ure-
diniospores develop more frequently on the
abaxial surface of leaves due to the higher

concentration of stomata. In the early stages
of telia development, epidermal cells elon-
gate and the palisade and spongy paren-
chyma begin to collapse and disorganize, re-
spectively. At advanced stage, telia detach
from the epidermis and cuticle and the
parenchymal mesophyll becomes disor-
ganized. Urediniospores occupy the meso-
phyll and elevate the abaxial epidermis. The
total leaf blade thickness is reduced to 46%
in spots with telia and 45% in spots with ure-
diniospores. Based on information from the
histological study by Mangone et al. (2017),
the most suitable way to control rust
through applications with fungicides should
be mainly directed on the abaxial surface of
leaves, since this is where infection begins.



Figure 5. Guabiju (Myrcianthes pungens) leaves with deformation and death of the leaf blade, a
symptom of the action of Austropuccinia psidii (A). Leaves with advanced attack by A. psidiiresulting
in the drying of leaves and consequently falling of the organ (B). Eldorado do Sul, RS, 2019.




In myrtaceae in general, when infection attacks
developing fruits, it causes fruit drop, mummi-
fications or necrotic lesions (SILVEIRA, 1951).
In guava, the pathogen also affects flower
buds, causing abortion and drop. According to
Junqueira et al. (2001) in the initial develop-
ment phase, flower buds present circular le-
sions with variable diameter and covered by a

yellowish powdery mass, causing partial or to-
tal loss of production in guava trees. When
fruits remain on the plant, they become de-
formed, compromising them for fresh con-
sumption (JUNQUEIRA et al, 2001; SUSSEL,
2010). In the present study, the presence of
pustules on flower buds was observed (Fig-
ure 6).

Figure 6. Myrcianthes pungens floral buds with symptoms caused by Austropuccinia
psidii (A) flower after the drop of petals, covered by urediniospores (B). A. psidii in-
fection in developing M. pungens fruits with lesions covered by urediniospores. More
advanced infection, formation of spots (C) and pustule in the initial infection phase

(D-E). Eldorado do Sul-RS, 2019.



Affected flowers had 100% abortion and
drop and when infection occurred in fruits,
they also dropped from the plant (Figure 6).

In this work, the presence of the disease in
guabiju seedlings was not evaluated; how-
ever, according to literature, the disease can
also occur at this stage. Ruiz et al. (2017)
evaluated the susceptibility of myrtaceae
seedlings to Puccinia sp. in the state of Sao
Paulo and observed that guabiju showed
symptoms of the disease in eight of ten
seedlings evaluated. The authors also found
that the incubation period of Puccinia sp.
was five days and the latency period was 15
days in guabiju.

In search for accessions more resistant to
rust, the susceptibility of the guabiju working
collection to Austropuccinia psidii was eval-
uated, where 90% of plants showed some
symptoms of the disease, with significant dif-
ferences among accessions in the incidence
and severity of the disease (Table 1). As-
sessing the incidence of affected plants, sig-
nificant difference among accessions was
observed (Table 1). Accession GO5 differed
from the others, presenting incidence in 30%
of plants. Also with significant difference, ac-
cession GO8 appeared with incidence of 50%.
The other accessions: GO1, G02, G03, G04,
GO06, GO7, G09, G10, G11, G12, G13, G14, G15
and G16 presented at least 80% of affected
plants.

Assessing the severity of the disease, acces-
sion GO3 proved to be more susceptible. Ac-
cession GO5, on the other hand, showed the
highest level of resistance. The other acces-
sions showed intermediate behavior against
the disease.

In order to insert guabiju in the commercial
agricultural matrix, the search for more re-
sistant accessions is extremely important. As

the accession or cultivar shows less re-
sistance, being more susceptible to the path-
ogen, the more the producer will have to
spend resources to control the disease.

Table 1. Average grades (0 to 5) assigned ac-
cording to the adapted diagrammatic scale, inci-
dence (number of affected plants) and severity in
the different accessions of the guabiju working
collection (Myrcianthes pungens) at UFRGS.
Eldorado do Sul, RS, 2020.

Accession Incidence (%) Severity
G01 100 a 3.20d!
G02 100 a 355¢
G03 100 a 433a
G04 Na 2.30e
G05 30c¢ 0.301i
G06 100 a 2.80d
G07 100 a 1.65 f
G08 50b 0.85h
G09 100 a 3.95b
G10 100 a 360c
G11 100 a 3.00d
G12 100 a 245¢
G13 100 a 3.80b
G14 100 a 1209
G15 80 a 255e
G16 9a 266e

CV (%) 5.87 6.75

" Means followed by the same letters in the column do not differ
statistically by the Scott-Knott test (P<0.05)

In the month of January 2019, month of as-
sessments of incidence and severity of the
disease in accessions, the accumulated
precipitation was 79.65 mm, and 16 days of
the month were rainy (Figure 7). In addi-
tion, in the 16 rainy days, nine of them were
in sequence (from 12/Jan to 20/Jan/2019),
reinforcing the long period of high humid-
ity to which plants were submitted. As re-
ported by Ruiz et al. (1989) in eucalyptus,
for infection to occur, conditions of high
relative humidity, close to or equal to
100%, and presence of free water between
6 and 24 hours of leaf wetness are neces-
sary. With the sequence of nine rainy days,



the environmental condition for Austro-
puccinia psidii infection was extremely fa-
vorable to the development of the disease,

with a long period of high relative humidity
of approximately 216 continuous hours
with leaf wetness.
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Figure 7. Meteorological data from July/2018 to June/2019 (A) and from July/2019 to June/2020 (B),
monthly average precipitation, monthly maximum, average and minimum temperature of EEA-

UFRGS, Eldorado do Sul- RS, Brazil.

Another important factor is temperature,
and according to the same authors (RUIZ et
al., 1989; APARECIDO;VALE, 2012), for euca-
lyptus, the temperature must be between 10
and 30 °C, with optimal temperature being
23 °C. In January 2019, the average temper-
ature was the highest for the period
(July/2018/ to June/2019) with 25.61 °C, with
maximum temperature reaching 32.36 °C
and minimum reaching 20.89 °C. Therefore,

the environmental conditions were close to
ideal for the development and multiplication
of the pathogen, combined with the host
condition, which at the time was emitting
new vegetative shoots.

According to the results obtained, these rep-
resent an indication of the behavior of acces-
sions evaluated against Austropuccinia
psidii; however, further studies are needed to
evaluate the incubation period and latency,



in addition to incidence and severity at dif-
ferent seasons to better determine the vari-
ability presented among accessions.

Conclusion

The results obtained in this study allowed
concluding that guabiju rust is caused by
Austropuccinia psidii. This is the first report
of rust in a guabiju population in the state of
Rio Grande do Sul, Brazil. With the diagram-
matic scale, it was possible to identify differ-

ent levels of susceptibility to rust in acces-
sions present in the collection.
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