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APRESENTACAO

O livro “Aspectos Fitossanitarios da Agricultura” € uma compilacéo de trabalhos
de pesquisas sobre manejo fitossanitario na agricultura brasileira. A obra reune
trabalhos de diferentes regides do pais, analisando a area do Manejo fitossanitario
sob diferentes abordagens.

E necessario conhecer esses temas sob diversas visdes de pesquisadores, a
fim de aprimorar conhecimentos, relagdes interespecificas e desenvolver estratégias
para a utilizacdo do conhecimento acerca das formas de controle de patdégenos e
insetos m culturas agricolas.

O trabalho continuo de pesquisadores e instituicdes de pesquisa tem permitido
grandes avangos nessa area. Assim, apresentamos neste trabalho uma importante
compilacdo de esfor¢cos de pesquisadores, académicos, professores e também da
Atena Editora para produzir e disponibilizar conhecimento neste vasto contexto.

Ménica Jasper
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CAPITULO 18

OCURRENCE OF Phakopsora euvitis IN SOME GRAPE
VARIETIES IN THE STATE OF RIO DE JANEIRO
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ABSTRACT: The fungus species Phakopsora
euvitis Ono was found in the State of Rio de
Janeiro associated to rust on three grape
varieties. From July to August 2015 symptomatic
plants belonging to three distinct grape varieties
(Syrah, Cabernet Sauvignon and Merlot)
were collected in some areas in the District of
Inconfidéncia near the city of Paraiba do Sul
- R.J. and taken to the laboratories of DENF/
UFRRJ. All plants showed the same symptoms
as telia and uredia sori hypophyllous and the
fungus is presented and discussed.

RESUMO: Uma espécie fungica Phakopsora
euvitis Ono foi encontrada no Estado do Rio
de Janeiro associada a ferrugem em trés
variedades de uva. De Julho a Agésto de
2015 plantas sintomaticas pertencendo a trés
variedades distintas de uva (Syrah, Cabernet
Sauvignon e Merlot) foram coletadas em
algumas areas do Distrito de Inconfidéncia
préximo a cidade de Paraiba do Sul - R.J. e
levadas para os laboratérios do DENF/UFRRJ
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onde foram estudados utilizando técnicas de microscopia optica e estereoscopica.
Todas as plantas mostraram os mesmos sintomas como soros teliais e urediniais
hipofilos e este fungo é apresentado e discutido.

11 INTRODUCTION

Thefungusspecies PhakopsoraeuvitisOno (Phakopsoraceae, Pucciniomycotina,
Basidiomycota) is one of the main pathogen on grapevine (Vitis spp.) causing the
grapevine rust. It promotes early defoliation subsequently damage to stems and fruits
maturation (Angelotti et al., 2011). The biomass and carbohydrate accumulation were
quantified in different organs of diseased and healthy plants and it was found that
root carbohydrate concentration was reduced, even with low rust severity and it was
also mentioned that Asian grapevine rust reduced dramatically photosynthesis and
altered the dynamics of carbohydrates production and accumulation, distinct of strict
biotrophic pathogens and that the reduction in carbohydrate reserves in roots would
support polyetic damage on grapevine, caused by a polycyclic disease (Nogueira
Junior et al., 2017). P. euvitis is heteroecious and macrocyclic which in most areas
the uredinial and telial phase are formed on grapevine having basidiospores formed
from teliospores in overwintered Vitis sp. leaves and in Japan this species infect
Meliosma myriantha (Sabiaceae), the alternate host which spermogonium and aecia
are formed. This rust species occurs mainly in tropical and subtropical areas causing
more damage than in temperate areas and attacks several host plants including: Vitis
(mainly V. labrusca, V. vinifera, V. amurensis, V. coignetiae, V. ficifolia, V. flexuosa)
(Weinert et al. 2003; Ono 2000; EPPO 2007). Weinert et al. (2003) also mentioned
that in the Northern Territory of Australia the grapevines had no dormant phase and
that M. myriantha did not occur in the Darwin area so they suggested that this fungus
species could persist via uredinial infections in dormant buds. This fungus was proven
to infect and sporulate on native Ampelocissus acetosa Planch. and A. frutescens
B. R. Jackes under laboratory conditions and was found infecting an unidentified
Ampelocissus species in the field (Daly et al. 2005; Daly and Hennessy 2006; Ono
2013). Other authors mentioned that although this rust being of complete cicle in Asia,
in Brazil was observed only the uredinial than telial phase instead which indicates that
urediniospore should be the primary and secondary inoculum of disease (Angelotti et
al. 2011; Leu, 1988; Souza 2004; Tessman et al. 2004). This rust has been reported
worldwide causing rust diseases on grapevines in all Continents including American
(EPPO 2007).

In South America, the genus Phakopsora has been reported in Colombia,
Venezuela and in some areas of Brazil in the last few years (Buritica 1994;1999;
Souza 2004; Tessman et al. 2004; Bayer & da Costa, 2006; Farr & Rossman, 2019)

Aspectos Fitossanitarios da Agricultura Capitulo 18




and now this rust was found parasitizing three distinct varieties of grapevine in rural
area in the State of Rio de Janeiro and will be presented.

21 MATERIAL AND METHODS

From July to August 2015 symptomatic plants belonging to three distinct grape
(Vitis vinifera L.) varieties (Syrah, Cabernet Sauvignon and Merlot) were collected in
some areas near city of Paraiba do Sul (District of Inconfidéncia) - R.J. and taken to
the laboratories of DENF/UFRRJ (Department of Entomology and Plant Pathology at
Federal Rural University of do Rio de Janeiro). Some were pressed and dried on drying
oven (+ 60°C), registered and deposited at Plant Pathological Herbarium “Verlande
Duarte Silveira”. Studies using either fresh and dried material were performed using
macerated and secctioned material to prepare slides. These material were transferred
to slides containing Cotton Blue/Lactoglycerol and mounted then observed at optical

and dissecting microscopes where pictures and measurements were taken.

31 RESULTS

All plants showed the same symptoms as pale yellowish, circular or orbicular
lesions on the upper side leaf with brownish telia and orange uredia sori at lower side
and this species is presented as follow: Var. Merlot: Paraphyses 25-43 x 7-14 ym,
colourless, slightly curved, smooth; Urediniospores: 12-28 x 12-20 um, oval, elliptical,
equinulated.; Telia 70-92 x 155-262 pm, subcuticular to intraepidermic, brownish
when seen at top, with light-brown teliospores disposed in layers; Teliospores 17-
29 x 5-7 pym, light-brown, oblong to cylindrical, layered in rows or slightly irregular
disposed. Var. Syrah: Paraphyses 33-58 ym; Urediniospore 15-25 x 13-19 um;
Teliospores 19-34 x 4-7 um. Var. Cabernet Sauvignon: Paraphyses 24-43 x 8-17
pum; Urediniospores 16-28 x 10-15 ym; Teliospores 19-29 x 5-12 ym.

Uredia  Urediniospore Telia Paraphy- Telio- Reference
Species Host Place sis spores
m m m m
(pm) (pm) ™ () (pm)
Phakopsora (188ag;:)a.rﬁ<;_
uva = Uredo Vitis Jamaica 20-27 x 15-18 ¢
vialae Gl
(1909)
. V. vini- Saccardo
= Uredo vitis fora USA 20-22 x 12-15 (1888)
Globose 15
= Uredo vitis V. vini- USA Oval 20 x 14 Thimen
fera . (1878)
Ellipsoidal 22 x
12-15
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Ampel- 18-22 x 13-15
P amp .elop opsis Japan 250 Obovate to ellip- 80 Clavate, 10-25 x Dietel (1898)
sidis . : deep curvate 8-12
leeoides soidal
Hypophy!-
lous, small, 55-70 Syd'ow
. » 21-27 x 12-15 20-30 x (1899); Sac-
P. vitis Vitis sp. Japan several, .~ o x100-
oblong-ellipsoid 12-15 cardo & Sy-
yellow- 200
. dow (1902)
ish-brown
USA, Cana-
da, Central
and South
America, .
obovoid,
Europe and bovoid el
Northern obovold e 13.30x  Liberatoetal.
P. euvitis  Vitisspp.  Asia, South I"pso'd",or O%' 30-75 3 (2006); Ono
and South- ong-etlipsoid, (2000)
East 15-29 x 10-18
Asia, Aus-
tralasian -
Oceanian
- - . 14-30 x Tessmann et
P. euvitis Vitis spp. Brazil 17-28 x 12-18 32-55 8-12 al. (2004)
. 15-25 x 9-20, 70-92
P euvitis V- ViNiF Brazil 57-140 x oval, ellipsoi-  x 155- 25-50 x 15-30 x This work
era 115-300 dal 262 5-15 6-12

Table 1 — Species of Phakopsora reported on Vitis spp. from different places compared with the
one found in Rio de Janeiro, Brazil.
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Figs A-l. Phakopsora euvitis on leaves of Vitis sp. var. Merlot (Vitaceae). A. Leaf symptoms (bar
=10 mm). B. Detail of symptoms showing frutifications (bar = 10 mm). C. Pustules in detail (bar
=300 ym). D. Telia seen from the top (bar = 20 ym). E. Telia in transverse vertical section (bar
=30 pm). F. Uredia in tranverse vertical section (bar= 10 ym).G. Group of paraphyses (bar = 10
um). H. Detail of paraphyses (bar = 10 ym). I. Urediniospore in detail (bar = 10 ym).
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Figs A-l. Phakopsora euvitis on leaves of Vitis sp. var. Sirah (Vitaceae). A. Leaf symptoms (bar=
20 mm). B. Detail of symptoms showing yellow pustules (bar= 20 mm). C. Detail of pustules
(bar= 200 ym) D. Telia seen from the top with uredia (bar= 50 pym). E. Telia with teliospores in
transverse vertical section (bar= 10 ym). F. Uredia in tranverse vertical section (bar= 10 pym).
G. Group of paraphyses ( bar= 40 ym). H. Paraphysis (bar= 20 ym). I. Urediniospores (bar= 15
um).
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Figs A-l. Phakopsora euvitis on leaves of Vitis sp. var. Sauvignon (Vitaceae). A. Leaf symptoms
(bar = 20 mm). B. Detail of symptoms showing frutifications (bar= 10 mm). C. Detail of pustules
(bar = 300 ym). D. Detail of Telia (bar = 20 ym). E. Teliospores in transverse vertical section (bar
=10 pym). F. Uredia in tranverse vertical section (bar = 20 ym). G. Group of paraphyses (bar =
30 ym). H. Detail of paraphyses (bar = 10 ym).

4 | DISCUSSION

The Phakopsora species found in the State of Rio de Janeiro was compared
to several others reported in distinct places, hosts and occasions (see Table 1).
Chatasiri & Ono (2008) pointed that three Phakopsora species have been assumed
to be reproductively isolated, and thus genetically distinct, because of their distinct
host specificity and consistent morphological differences: Phakopsora euvitis, host-
alternating between M. myriantha and Vitis spp.; P. vitis, host-alternating between M.
myrianthaand Parthenocissus spp.; P. ampelopsidis occurring on Ampelopsis species.
The authors also mentioned that molecular phylogenetic analyses using the D1/D2
region of nuclear large subunit rDNA and the internal transcribed spacer 2 (ITS2)
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region including 5.8S rDNA supported the biological and taxonomical distinctness of
the three Phakopsora species and suggest the phylogenetic relationship of P. euvitis
closer to P. ampelopsidis than to P. vitis.

In this article no molecular work was done and as see in the table 1, these three
species are distinct to each other and it is clear that the species found in the State of
Rio de Janeiro is P. euvitis which shows similar to other P. euvitis found.

51 CONCLUSION

The fungus associated to rust disease in these three grape varieties in the State
of Rio de Janeiro is P. euvitis.
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