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STATUS OF THE PYTHIACEAE (STRAMINIPILA) IN ARGENTINA

I. THE GENUS PYTHIUM

HEMILSE E. PALMUCCI", SILVIA M. WOLCAN? and PABLO E. GRIJALBA'

Summary: The genus Pythium (Pythiaceae (Peronosporomycetes - ex Oomycetes), Kingdom
Straminipila) includes important pathogens, affecting a wide range of hosts of economic value, causing
damping-off and decline of herbaceous and wooded plants due to rootlets rot. In order to acquire a more
comprehensive vision of Pythium in Argentina, a review and an updated report of recent progress in this
matter was carried out since the first reports in the late XIX century till October 2009. Information was
taken from printed and on line primary and secondary sources such as Proceedings of national and
international Scientific Meetings, Bulletins from National Institutions and Universities, periodical Journals,
books and data bases. The information was analyzed and categorized, thus updating the number of
species of this genus, their geographical distribution, hosts affected, and symptoms. So far 18 species
have been cited affecting, 247 hosts. The greatest number of hosts is affected by P. ultimum and P.
debaryanum, followed by P. irregulare and P. aphanidermatum. The diversity of Pythium species in the
world suggests that perhaps a wider variety of species, still not cited, could be present in Argentina.
Projects dedicated to surveying the presence and identification of Pythium spp are necessary.

Key words: Pythiaceae, Pythium, Straminipila Kingdom, Oomycetes = Peronosporomycetes, Hosts,
Argentina.

Resumen: Status de la familia Pythiaceae (Reino Straminipila) en Argentina. |. El género Pythium. El
género Pythium (Pythiaceae (Peronosporomycetes-ex Oomycetes), Straminipila) incluye patdgenos que
afectan hospedantes de importancia econdmica, ocasionando damping off en pre y postemergencia
de plantulas de almacigo y el declinamiento de plantas herbaceas y adultas por destruccion de las
raices absorbentes. Con la finalidad de conocer el estado actual de la informacion disponible sobre
este género en Argentina, se llevé a cabo una revisién desde los primeros reportes a fines del siglo
XIX hasta octubre de 2009. Se consultaron fuentes primarias y secundarias de informacion escrita
y electrénica: presentaciones en congresos nacionales e internacionales, publicaciones periddicas
nacionales e internacionales, boletines de instituciones y universidades, libros y bases de datos. La
informacion obtenida fue categorizada y analizada permitiendo conocer el niumero de especies de este
género, su distribucion geografica y por tipo de cultivos, relaciones hospedante-patdgeno involucradas
y la sintomatologia observada. Se encuentran citadas 18 especies que afectan a 247 hospedantes.
Un elevado numero de hospedantes fueron afectados por P. ultimum y P. debaryanum, seguidos por
P. irregulare y P. aphanidermatum. La diversidad de especies de Pythium en el mundo sugiere que un
mayor numero de especies podrian estar presentes en el pais, siendo necesario su relevamiento e
identificacion.

Palabras clave: Pythiaceae, Pythium, Reino Straminipila, Oomycetes = Peronosporomycetes,
hospedantes, Argentina.

" Catedra de Fitopatologia. Facultad de Agronomia. Universidad de Buenos Aires. Av. San Martin 4453. CP 1417.
Buenos Aires, Argentina. E-mail: palmucci@agro.uba.ar

2 CIC - CIDEFI, Facultad de Ciencias Agrarias y Forestales, UNLP, 60 y 119, 1900 — La Plata, Buenos Aires,
Argentina.

197



Bol. Soc. Argent. Bot. 46 (3-4) 2011

INTRODUCTION

The genus Pythium (Peronosporomycetes-ex
Oomycetes) was previously considered a real
fungus. Later, it was reclassified and relocated in
the Straminipila Kingdom (Gunderson et al., 1987,
Patterson, 1989; Forster et al., 1990, Dick, 2001),
mainly due to the characteristics of the cellular wall
composition — cellulose and beta glucans instead of
chitin (Bartnicki-Garcia, 1969) - and the presence
of heterokontes spores with two flagella (Van der
Plaats-Niterinck, 1981) which allow the zoospores
to swim in liquid media. So far, 160 species of
Pythium have been described (Abad et al., 2006;
Abad, 2008).

Members of the genus Pythium are soil-
inhabiting organisms that occur all over the world.
They are, however, most commonly encountered in
cultivated soils causing serious problems for various
agronomically important crops. Some species are
ubiquitous and occupy various ecological niches,
being, most of them, saprothophic and are present
in different soil types and aquatic environments
(Van der Plaats-Niterinck, 1981). Some others are
important plant pathogens, with various degrees
of pathogenicity, which can affect many different
plants, or be host specific (Frezzi, 1956; Van der
Plaats-Niterinck, 1981).

Plant pathogenic Pythium species can cause
destructive diseases to thousands of plant species.
They affect mainly seedbeds of different crops
causing seed rot, seedling damping-off, and,
occasionally, they cause root rot of different types
of adult plants. Young or watery plant tissue
is preferentially attacked. Soft, fleshy organs
of vegetables in contact with the soil, such as
cucurbit fruits, green beans, and potatoes, are
sometimes infected by damping-off Oomycetes
during extended wet periods (Frezzi, 1956; Van der
Plaats-Niterinck, 1981).

The development of Pythium is favored by
deficient soil drainage, high proportion of clay and
poor air circulation among plants. The conditions of
high humidity and free water facilitate the spread
of zoospores. This characteristic of the fungus
makes it responsible for important phytosanitary
problems mainly in the intensive crops that utilize
organic substrates or hydroponic systems (George
& Biernbaum, 1990; Stanghellini & Rasmussen,
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1994; Schnitzler, 2004; Hong & Moorman, 2005).
The introduction of the inoculum in the crop may
be due to infected soil, substrates, tools, irrigation
water or seeds. Oospores are resistant to adverse
temperatures and moisture and serve as the survival
and resting stage of the fungus (Shokes & Carter,
1979; Pickett-Popoff & Panter, 1994; Martin &
Loper, 1999; Sutton et al., 2006).

In the last decade, developments in molecular
(nucleic acid-based) diagnostic methods have made
significant improvements in the detection of plant
pathogens (Munford et al., 2006) and phylogenetic
studies have allowed a greater knowledge of the
species and their populations (Briard et al., 1995;
Matsumoto et al., 1999; Martin, 2000; Van de Peer
et al., 2000). Various authors (Guindon & Gascuel,
2003; Lévesque & De Cock, 2004; Paul et al.,
2008) have introduced modifications in the way the
species are grouped, defining different clusters.

The aim of our work was to carry out a revision
of the findings of the genus Pythium affecting
cultivated plants registered so far in Argentina.

MATERIAL AND METHOD

The information was taken from: a) printed and
electronical primary sources such as Proceedings
of National and International Scientific Meetings,
Bulletins from National Institutions and Universities
and periodical Journals, and b) printed and
electronical secondary sources such as ‘Atlas e indice
de Enfermedades de Plantas Cultivadas y Nativas
Explotadas de Argentina’ (Nome et al., 2009) and data
bases, such as CAB and Biological Abstracts.

In this review only the records of Pythium spp.
affecting plants were taken into account. Species
from water, soil, animals and man were discarded
for the present review.

Information was analyzed and categorized. An
inventory was brought up to date about number of
species of Pythium, geographical distribution in the
country and natural and cropped affected hosts.

REsuLTS

According to the result of this review, the first
species reported in Argentina was Pythium ultimum
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in 1937 infecting Beta vulgaris and Brassica
oleraceae (Frezzi, 1947). The most important
research was carried out by Frezzi, who studied,
between the years 1937 and 1956, the only 17
species known in the country till the finding of
P tracheiphillum by Kiehr et al., 2000. Frezzi
(1956) mentions a group which he calls Pythium
cf. ultimum (latin: conferre = close to), in which he
places those unconfirmed strains like P ultimum
without sexual structures. P.cf. ultimum was found
causing damping off on Nicotiana tabacum (Buenos

Aires province), on Pinus sp (Mendoza and Santa
Cruz), on Cedrus sp. (Mendoza), on Prosopis alba
(Cordoba) and Picea excelsa (Tierra del Fuego).

To date 18 identified species have been reported
in Argentina on 248 host-pathogen relations (Table
D).

Pythium ultimum and P. debaryanum are the
species that affect the greatest number of hosts,
followed by P. irregulare and P aphanidermatum.
Other species affect 1 to 9 hosts (Table 1 and Fig.

).

Table 1: Pythium spp. cited in Argentina: host pathogen relations, symptoms and localities where they

were recorded. Records of unidentified Pythium species are presented under Pythium spp.

Species

P. acanthicum
Drechsler

P

aphanidermatum
(Edson) Fitzp

P. catenulatum
V.D. Matthews

P. debaryanum

Hosts
Arachis hypogaea

Citrullus lanatus
Allium cepa

Amaranthus caudatus

Allium schoenoprasum
Beta vulgaris
Capsicum annuum

Cereus aethiops

Citrullus lanatus
Cucumis melo
Cucurbita maxima

Cucurbita pepo
Euphorbia marginata
Euphorbia pulcherrima

Fragaria vesca
Medicago sativa

Melia azedarach
Morus alba
Ocimum basilicum
Phaseolus vulgaris

Pisum sativum
Solanum melongena
Capsicum annuum

Cyamopsis tetragonoloba
Solanum lycopersicum
Solanun melongena
Alternanthera sp

Symptoms

Fruit rot and root Cba Tello et al., 2002

Fruit and root rot Cba Frezzi, 1956

Asymptomatic or root rot BA Kiehr et al., 2002

Root, collar and fruitrot  Ctes Noelting & Sandoval,
2003

Root and basal rot Ctes Colombo et al, 2005

Damping off Cba Frezzi, 1956

Root rot and necrosis Cba, Sal, Ctes Frezzi, 1956, Colombo

stem / Damping off et al, 2005

Root rot and necrosis Cba Frezzi, 1956

stem

Fruit rot Brown Cba Frezzi, 1956

Fruit rot Cba Frezzi, 1956

Fruit rot, basal rot Cba, Frezzi, 1956, Colombo et

Ctes al, 2005

Root rot Cba Frezzi, 1956

Root rot Cba Frezzi, 1956

Root and stem rot BA Palmucci & Grijalba,
2007

Root rot Cba Frezzi, 1956

Damping off BA Frezzi, 1977,
Ostazeski & Hijano, 1986

Root rot, Damping off Cba Frezzi, 1956

Damping off Cba Frezzi, 1956

Basal rot Ctes Colombo et al, 2005

Root rot and necrosis Cba Frezzi, 1956

stem , fruit rot

Root rot Cba Frezzi, 1956

Basal rot Ctes Colombo et al, 2005

Damping off, root rot Cba Frezzi, 1956

Damping off, root rot Cba Frezzi, 1956

Damping off LP Frezzi, 1956

Damping off LP Frezzi, 1956

Root rot Tuc Frezzi, 1956
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Species
R. Hesse

Hosts
Antirrhinum majus
Arachis hypogaea
Arachis pusilla
Ageratum sp
Brachichiton acerifolius
Brassica napus
Caesalpinia gilliesii
Capsicum annum
Calendula officinalis
Carica papaya
Celosia cristata
Cercis siliquastrum
Cicer arietinum
Citrullus lanatus

Clarkia sp

Cucumis melo
Cucumis sativus
Cucurbita maxima
Erythrina crista galli

Eucalyptus sideroxylon
Gaillardia pulchella
Gysophila paniculata
Helianthus annuus
Hordeum vulgare
Ipomea batatas

Lathyrus cicera
Lathyrus odoratus
Lathyrus pubescens
Lathyrus tingitanus
Ligustrum lucidum
Limonium sp

Luffa cylindrica
Solanum lycopersicum

Matthiola sp
Medicago sativa

Melilotus indicus
Morus alba
Nicotiana tabacum
Parthenium argentatum
Phaseolus vulgaris
Pinus excelsa
Pinus halepensis
Pinus pinea

Pinus radiata
Pyrus sylvestris
Pisum sativum

Prosopis alba
Salvia splendens
Schinus molle
Solanun melongena

Symptoms
Root rot
Fruit and seed rot, root rot
Root rot
Root rot
Damping off
Root rot
Damping off
Damping off
Damping off
Damping off
Damping off
Damping off
Root rot
Brown Fruit rot, damping
off cottony leak
Damping off
Damping off, fruit rot
Damping off
Stem and fruit rot
Root and stem rot in
potted plant
Damping off
Root rot
Damping off
Root and base stem rot
Root rot ,Damping off
Root and fruit rot

Root rot

Root rot

Root rot

Root rot

Damping off

Root and stem rot
Damping off
Damping off

Damping off
Damping off

Root rot

Damping off
Damping off
Damping off

Fruit rot, stem and root rot
Damping off
Damping off
Damping off
Damping off
Damping off

Root rot, damping off,
seed rot

Damping off
Damping off
Damping off
Damping off

Cba
Cba
Cba
Cba
Cba
Cba
Cba
ER

Tuc
Cba
Cba
Cba
Chu
Cba

Tuc
Cba
Cba
Cba
Cba

Cba
Cba
Cba
Cba
Fsa
Cba, Ctes, BA

Cba
Cba
Cba
Cba
Cba
Cba
Cba
Cba, LP, Tuc,
Mis, Juj
Tuc
Cba

Cba

Cba

Tuc

Cba
Cba, Chu
RN

Cba, ER, LR
SL

RN

RN

Cba

Cba
Cba
Cba
LP

Frezzi, 1956
Frezzi, 1956,1960
Frezzi, 1956
Frezzi, 1956
Frezzi, 1956
Frezzi, 1956
Frezzi, 1956
Frezzi, 1956
Frezzi, 1956
Frezzi, 1956
Frezzi, 1956
Frezzi, 1956
Frezzi, 1956
Frezzi, 1956

Frezzi, 1956
Frezzi, 1956
Frezzi, 1956
Frezzi, 1956
Frezzi, 1956

Frezzi, 1956
Frezzi, 1956
Frezzi, 1956
Frezzi, 1956
Frezzi, 1956
Frezzi, 1956, Colombo et
al. 1993
Frezzi, 1956
Frezzi, 1956
Frezzi, 1956
Frezzi, 1956
Frezzi, 1956
Frezzi, 1956
Frezzi, 1956
Frezzi, 1956

Frezzi, 1956
Frezzi, 1956, Ostazeski &
Hijano, 1986
Frezzi, 1956
Frezzi, 1956
Delle Coste, 1945
Frezzi, 1956
Frezzi, 1956
Frezzi, 1956
Frezzi, 1956
Frezzi, 1956
Frezzi, 1956
Frezzi, 1956
Frezzi, 1956

Frezzi, 1956
Frezzi, 1956
Frezzi, 1956
Frezzi, 1956
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Species

P. dissotocum

Drechsler

P. graminicola
Subraman.

P. intermedium
de Bary

Pythium irregulare
Buisman

P. mastophorum
Drechsler

H. E. Palmucci et al. - The genus Pythium in Argentina

Hosts
Solanum tuberosum
Thuya sp
Thuya occidentalis
Zinnia sp
Gladiolus communis

Solanum lycopersicum
Morus alba
Maranta arundinacea

Saccharum officinnarum

Capsicum annuum
Solanum lycopersicum
Morus alba

Piptadenia rigida
Alternanthera sp

Arachis hypogaea

Avena sativa
Camellia thea
Cupressus lusitanica
Cynara scolymus

Daucus carota

Dianthus caryophillus
Eruca sativa

Erythrina crista-galli
Eucalyptus occidentales
Foeniculum vulgare
Gaillardia aristata
Gypsophila sp
Hordeum vulgare
Lactuca sativa
Lupinus sp.

Solanum lycopersicum
Medicago sativa
Nicotiana tabacum
Petroselinum crispum
Phaseolus vulgare
Phoenix dactylifera
Pinus halepensis
Pisum sativum
Solanum melongena
Sorghum vulgare
Thuja sp.

Thuja occidentales var.
compacta

Tragopogon porrifolius
Trifolium repens
Zinnia sp

Brassica oleracea var.
capitata

Symptoms
Brown fruit rot
Damping off
Damping off
Damping off
Root necrosis

Damping off
Damping of
Root rot in potted plant

Root rot

Damping off
Damping off
Damping off
Damping off
Root rot

Fruit and seed rot

Root rot, seedling blight
Root and fruit rot
Damping off

Root rot

Damping off brown rot
and forking
Damping off
Damping off
Root necrosis
Damping off
Damping off
Damping off
Damping off
Root and fruit rot
Damping off
Damping off
Damping off
Damping off
Damping off
Damping off
Root rot
Damping off
Damping off
Root rot
Damping off
Root rot
Damping off
Damping off

Root rot

Damping off
Damping off
Damping off

Petroselinum crispum var Damping off
vulgare

Cba, SF
Cba
Cba
Cba
Sal

Juj
Cba
Cba

Tuc

Cba
Tuc
Cba
Mis

Tuc

Cba

Cba
Mis
Tuc
Cba, BA

Cba

Tuc
Cba
Cba
Cba
Cba
Tuc
Tuc
Cba
Cba
Cba
Tuc
Cba
Cba
Cba
Cba
SL

Cba
Cba
Tuc
Cba
Cba
Cba

Cba
Cba
Cba
Cba

Cba

Frezzi, 1956
Frezzi, 1956
Frezzi, 1956
Frezzi, 1956
Frezzi, 1956

Frezzi, 1956
Frezzi, 1956
Frezzi, 1956

Vazquez de
Ramallo, 1985
Frezzi, 1956
Frezzi, 1956
Frezzi, 1956
Frezzi, 1956
Frezzi, 1956

Frezzi, 1956, 1960, Tello
et al., 2002

Frezzi, 1956

Frezzi, 1977

Frezzi, 1956

Frezzi, 1956, Carranza,
1979

Frezzi, 1956

Frezzi, 1956
Frezzi, 1956
Frezzi, 1956
Frezzi, 1956
Frezzi, 1956
Frezzi, 1956
Frezzi, 1956
Frezzi, 1956
Frezzi, 1956
Frezzi, 1956
Frezzi, 1956
Frezzi, 1956
Frezzi, 1956
Frezzi, 1956
Frezzi, 1956
Frezzi, 1956
Frezzi, 1956
Frezzi, 1956
Frezzi, 1956
Frezzi, 1977
Frezzi, 1956
Frezzi, 1956

Frezzi,1956
Frezzi, 1956
Frezzi, 1956
Frezzi, 1956

Frezzi, 1956
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Species
P. oligandrum
Drechsler

P. periplocum
Drechsler

P. polymorphon
Sideris

P. rostratum
E. Buttler

P. spinosum
Sawada

P. torulosum
Coker & P. Patt
P. tracheiphilum
Matta

P. ultimum Trow

Hosts
Antirrhinum majus
Carthamus tinctorius
Citrullus lanatus

Malus domestica
Malus sylvestris
Matthiola sp

Phaseolus acutifolium var.

latifolum

Pisum sativum
Santolina
chamaecyparissus
Citrullus lanatus
Phoenix dactylifera

Cupressus horizontales
Solanum lycopersicum
Trifolium pratense
Solanum lycopersicum

Pinus halepensis
Trifolium repens
Arachis hypogea
Gypsophila sp
Solanum melongena
Piptadenia rigida

Lactuca sativa

Acacia decurrens var.
dealbata

Albizzia julibrissin
Allium cepa
Antigonium sp
Antirrhinum majus
Apium graveolens var.
dulce

Arachis hypogaea

Begonia sp.

Begonia imperiales var.
maculata

Beta vulgaris

Beta vulgaris var. cicla
Brachychiton populneum
Brassica oleracea var.
botrytis

Caesalpinia gilliesii
Cannabis sativa

Carica papaya
Capsicum annuum

Cattleya spp
Celosia plumosa

Symptoms

Root rot

Root rot

Brown fruit rot (cottony
leak)

Root rot

Root

Root rot

Root rot, necrosis in stem

Root rot
Root rot

Brown Fruit rot,

Damping off, root rot and
stem necrosis

Root rot in potted plant
Damping off

Damping off

Damping off

Damping off
Damping off
Fruit rot

Damping off
Damping off
Damping off

Root rot
Damping off
Damping off
Damping off
Root rot
Root rot
Damping off

Fruit, seed and root rot

Root rot
Root rot

Damping off
Damping off, root rot
Damping off
Damping off

Damping off
Root rot

Root rot, seedling
Damping off

Black rot
Damping off

Cba
Cba
Cba

Mza
Mza
Cba
Cba

Cba
Cba

Cba
SL

Cba
Tuc
Cba
Cba

Cba
Cba
Cba
Tuc
Tuc
Mis

BA

ER

Cba
BA

Tuc
Cba
Cba
Cba

Cba
Cba

Ctes
Cba
Cba
Cba, Ctes

Cba
BA, Cba

Ctes
Sal, RN

BA
Cba

Frezzi, 1956
Frezzi, 1956
Frezzi, 1956

Frezzi, 1956
Feldman & Pontis, 1960
Frezzi, 1956
Frezzi, 1956

Frezzi, 1956
Frezzi, 1956

Frezzi, 1956
Frezzi, 1956

Frezzi, 1956
Frezzi, 1956
Frezzi, 1956
Frezzi, 1956

Frezzi, 1956
Frezzi, 1956
Frezzi, 1960
Frezzi, 1956
Frezzi, 1956
Frezzi, 1956

Kiehr et al., 2000
Frezzi, 1956

Frezzi, 1956
Kiehr et al., 1996
Frezzi, 1956
Frezzi, 1956
Frezzi, 1956

Frezzi, 1956; 1960, Tello
et al., 2002

Frezzi, 1956.

Frezzi, 1956

Frezzi, 1956;
1972

Frezzi, 1947, 1956
Frezzi, 1947, 1956
Frezzi, 1947, 1956;
Mazanti, 1972

Frezzi, 1956

Di Fonzo, 1945 2; Frezzi,
1956

Frezzi, 1956; Mazanti,
1972

Frezzi, 1956; Bergna,
1963

Jauch, 1952 2

Frezzi, 1956

Mazanti,

202




Species

H. E. Palmucci et al. - The genus Pythium in Argentina

Hosts
Ceratonia siliqua
Chorisia speciosa

Chorisia insignis
Chorisia sp.

Cicer arietinum
Citrullus lanatus

Clarkia sp.

Coffea arabica

Coleus sp.

Cucumis sativus
Cucurbita maxima
Cupressus horizontales
Cyamopsis tetragonoloba
Delphinium sp.
Dianthus caryophillus
Emerus marginatus
Eucalyptus globulus

Eucalyptus leucoxylon
Eucalyptus robusta

Eucalyptus viminalis

Euphorbia marginata
Euphorbia splendens
Fraxinus americana
Gomphrena sp
Gossypium sp.
Gossypium herbaceum

Gysophila sp
Hibiscus esculentus

Hordeum vulgare
Ipomoea batatas

Jacaranda acutifolia

Jacaranda mimosifolia
Lathyrus cicera
Lathyrus pubescens
Lepidium sativum
Lilium candidum
Linum usitatissimum
Lollium multiflorum
Lotus corniculatus
Luffa cilindrica
Matthiola sp.
Medicago sativa

Melia azedarach

Symptoms
Damping off
Damping off

Damping off
Damping off
Root rot
Fruit rot, cottony leak
Damping off
Root rot
Root rot
Fruit rot
Root rot
Damping off
Damping off
Damping off

Damping off
Damping off

Damping off
Damping off

Damping off

Root rot , damping off
Stem and root rot
Damping off

Root rot

Damping off
Damping off

Damping off

Stem and root rot,
seedling

Damping off

Brown fuit rot, root rot,
postharvest rot

Damping off

Seedling
Root rot
Root rot
Root rot
Collar sof rot, rot necrosis
Damping off
Root rot
Damping off
Damping off
Root rot ,
Damping off

Damping off, root rot

Cba
Ctes

Cba, Tuc
Cba

Cba

Cba

Tuc

Tuc

Cba

Cba

Cba

ER

Cba

Tuc

BA

Cba

BA, Cba, Ctes

Cba
Cba

BA,
Cba,Ctes

Cba
Cba
Cba
Cba
Cba
Cha

Cba
Ctes

Fsa
BA, Cba

Cba,
Ctes
Ctes
Cba
Cba
Cba

Tuc

Cba

BA

BA

Cba
Cba, Tuc
Cba, BA

Cba

Frezzi, 1956
Frezzi, 1956; Mazanti,
1972

Frezzi, 1956
Frezzi, 19472
Frezzi, 1956
Frezzi, 1956
Frezzi, 1956
Frezzi, 1956
Frezzi, 1956
Frezzi, 1956
Frezzi, 1956
Frezzi, 1956
Frezzi, 1956
Frezzi, 1956
Carrera, 1955 2
Frezzi, 1956
Frezzi, 1947, 1956;
Sarasola & Rocca
de Sarasola,. 1959;

Mazanti, 1972; Merlo,
1981
Frezzi, 1956

Frezzi, 1956; Sarasola &
Rocca de Sarasola, 1959
Frezzi, 1947, 1956;
Sarasola & Rocca de
Sarasola, 1959; Merlo,
1981

Frezzi, 1956

Frezzi, 1956

Frezzi, 1956

Frezzi, 1956

Frezzi, 1956

Bonacic Kresic & Ojeda,
1998.

Frezzi, 1956

Frezzi, 1956; Mazanti,
1972

Frezzi, 1956

Frezzi, 1956, Mitidieri,
1990

Frezzi, 1947, 1956

Mazanti, 1972
Frezzi, 1956
Frezzi, 1956
Frezzi, 1956
Frezzi, 1956
Frezzi, 1956
Frezzi, 1977
Frezzi, 1956
Frezzi, 1956
Frezzi, 1956
Frezzi, 1956, Ostazeski &
Hijano, 1986
Frezzi, 1956
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Species

P. vexans
de Bary

Pythium spp

Hosts
Melilotus albus
Peltophorum dubium

Peperonia spp
Petroselinum crispum
Phaseolus vulgaris

Picea excelsa
Pinus canariensis

Pinus contorta var. latifolia
Pinus halepensis

Pinus halmintonii
Pinus longifolia

Pinus pinaster

Pinus pinea
Pinus radiata
Pinus sylvestris

Pinus spp

Pisum sativum
Prunus persica
Raphanus sativus

Salvia splendens
Senna corymbosa
Sesbania marginata
Solanum lycopersicum

Solanum melongena
Sorghum vulgare
Spinacea oleracea

Thuja sp

Thuja occidentalis var.
aureovariegata

Thuja occidentalis var.
compacta

Triticum vulgare

Viola tricolor

Begonia sp

Begonia rex

Celosia cristata
Celosis plumosa
Citrullus lanatus
Dianthus chinensis
Eucalyptus teritiformis

Piptadenia rigida
Allium cepa
Apium graveolens

Symptoms
Damping off
Damping off

Root rot

Damping off
Necrosis de vainas y
granos, root rot
Damping off
Damping off

Damping off
Damping off, root rot

Damping off
Damping off

Damping off

Damping off
Damping off
Damping off

Damping off
Root rot

Damping off
Damping off

Damping off
Damping off
Damping off
Damping off

Damping off
Root rot
Damping off

Damping off
Damping off

Damping off

Root rot
Damping off
Root rot

Root rot
Damping off
Damping off
Brown fruit rot
Root rot
Damping off

Damping off
Damping off

Cba
Cba, Ctes

Tuc
Cba
Cba

RN
Cba, Ctes

RN

Ctes, Cba,
LR,ER
Cba

Ctes

Cba,Ctes

BA, Cba
Cba, RN
Ctes, RN

Mza

BA, Cba
Cba

Cba, Ctes

Cba

Cba

Cba

Cba, Ctes, Tuc,
Mis, Juj

Cba, Tuc

Cba, SF

Cba, Ctes

Cba
Cba

Cba

Cba
Tuc
Cba
Cba
Cba
Cba
Cba
Cba
Cba, Ctes

Mis
Mza
BA

Frezzi, 1956
Frezzi, 1947, 1956;
Mazanti, 1972
Frezzi, 1956
Frezzi, 1956
Frezzi, 1956

Frezzi, 1956
Frezzi, 1947, 1956;
Mazanti, 1972
Frezzi, 1956
Frezzi, 1947, 1956;
Mazanti, 1972
Frezzi, 1956
Frezzi, 1947, 1956;
Mazanti, 1972
Frezzi, 1947, 1956;
Mazanti, 1972
Frezzi, 1947, 1956
Frezzi, 1947, 1956
Frezzi, 1956; Mazanti,
1972

Schiel &Vitoria, 1946
Frezzi, 1956
Frezzi, 1956
Frezzi, 1947, 1956;
Mazanti, 1972
Frezzi, 1956
Frezzi, 1956
Frezzi, 1956
Frezzi, 1947, 1956,
Mazanti, 1972
Frezzi, 1947, 1956
Frezzi, 1977
Frezzi, 1947, 1956;
Mazanti., 1972
Frezzi, 1956
Frezzi, 1956

Frezzi, 1956

Frezzi, 1977
Frezzi, 1956
Frezzi, 1956
Frezzi, 1956
Frezzi, 1956
Frezzi, 1956
Frezzi, 1956
Frezzi, 1956
Frezzi, 1956; Merlo,
1981

Frezzi, 1956

Gatica & Oriolani, 1997

Varaschin & De Souza,
2003
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Species Hosts Symptoms
Begonia sp. BA Cipolla, 1948
Beta vulgaris subsp. Damping off, black root, BA Jauch, 1951
vulgaris seedling blight
Brassica napus Damping off BA Monterroso & Delhey,
1995
Citrus spp y rutaceas Damping off pre and post Ctes Canteros, 2009
emergence
Cucumis melo Root rot Mza, SJ Oriolani & Gatica, 1980
Cucurbita maxima Damping off SF Bonacic Kresic &
Campagnac, 1982
Eucalyptus sp Tu Carrera,1955 2
Eustoma grandiflorum Root and basal rot Ctes Obregon et al., 2000
Fragaria x ananassa Plant death For, Ctes,SF Scaglia et al., 1984;
Bonasic Kresic &
Campagnac, 1982
Fucsia magellanica Root and stem rot BA Palmucci & Grijalba,
2003
Glycine max Damping off ER, SF, BA, LP Belmonte & Carrasco,
2006; Botta et al, 1997
Gossipium herbaceum Damping off Cha,Ctes,SF Campagnac, 1985
llex paraguariensis Damping off, Root rot Mis Marchionatto, 1948;
Rivera Flores, 1983
Impatiens wallerana Root rot BA Wolcan & Grego, 2007
Impatiens x hawkerii Crown and root rot BA Wolcan & Grego, 2007
Lactuca sativa Damping off Juj Alcoba et al., 2005
Lavandula dentata, Root rot BA Wolcan & Grego, 2004
Lavandula x intermedia Root rot BA Wolcan & Grego, 2004
Nicotiana tabacum Damping off Rotduring Sal, Juj, Mis, Castell6 et al, 1995;
curate and conservation Cha, BA Catania, 1992, Carrera,
1972 2; Alcoba et al,
2005; Dummel, 2008
Ocimum basilicum Damping off Collar and Ctes Colombo & Obregén,
root rot 2006
Olea europea Wilt BA, Mza Goldenberg &
Castronovo, 1960;
Lucero et al., 2005
Pinus spp. Chu Barroetaveria &
Rajchenberg, 2005
Pisum sativum Neu Bergna, 1963
Solanum lycopersicum Damping off, Collar and Ctes, Sal; Juj  Flores et al., 2008,
root rot Colombo, 2009
Triticum spp Damping off LP, BA, SF Pérez Fernandez &
Corro Molas, 2001
Vaccinium corymbosum Root BA Wright et al., 2005
Zea mays Damping-off, stalk rot Cba Botta, 2001

"BA: Buenos Aires; Cat.: Catamarca; Cba: Cérdoba; Ctes: Corrientes; Cha: Chaco; Chu: Chubut; ER: Entre
Rios; Fsa: Formosa, Juj: Jujuy; LP: La Pampa; LR: La Rioja; Mza: Mendoza; Mis.: Misiones; Neu: Neuquén;
RN: Rio Negro; Sal: Salta; SF: Santa Fe; SJ: San Juan; SL: San Luis; TF: Tierra del Fuego e islas Malvinas;
Tuc.: Tucuman
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Cordoba province has the highest number of
species and in Chaco and Catamarca no species
were isolated (Table 2). Pythium ultimum occurs
in most of the provinces and P. mastophorum, P.
rostratum, P. torulosum and P. tracheiphilum only
in one of them (Table 2). The high number of
records in Cordoba province is due to the fact that
the researcher Mariano Frezzi carried out most of
his work in this province (Frezzi, 1947, 1956, 1960,
1977).

Different groups of crops are affected by the
different Pythium species (Table 3). Pythium
ultimum 1is the species that mostly affects
ornamental, horticultural and forest crops.

The percentage of each host-Pythium sp.
relationships in Argentina is shown in Fig. 1.

0,8 M P. acanthicum (Pac)
8 M P. aphanidermatum (Pap)
1,6 P. catenulatum (Pca)
22,2 P. debaryanum (Pde)
1,2 W P. dissotucum (Pdi)
0,8 M P. graminicola (Pgr)
1,6 B P. intermedium (Pin) Pul__
12,9 P. irregulare (Pir)
0,8 M P. mastophorum (Pma)
3,6 M P. oligandrum (Pol)
0,8 P. periplocum (Ppe)
1,2 P. polimorphon (Ppo)
1,2 W P. rostratum (Pro)
1,2 M P. spinosum (Psp)
0,4 M P. tracheiphyllum (Ptra)
0,4 M P. torulosum (Pto)
37,9 P. ultimum (Pul)
3,2 P. vexans (Pve)

DiscussioN AND CONCLUSIONS

Most of the work was carried out in Cordoba due
to the existence of a group of researchers devoted
to the study of pathologies that could be caused by
Pythium and Phytophtora. Frezzi’s work marked
a turning point. He is considered a pioneer and
important researcher in Argentine phytopathology.
During his working life he produced the greatest
number of studies which gave rise to two books
about Pythium (Frezzi, 1956, 1977). He condensed
an exhaustive morphological characterization of
the species and also detailed drawings, which were
later references of foreign papers (Frezzi, 1956).
After his death no projects centred on this issue
were carried out, and only new host-Pythium sp.
relations and new localities were reported.

—Pve

— Pde

Fig. 1: Percentage of host-pathogen relations of Pythium species found in Argentina. P. acanthicum

(Pac-0,8%), P. aphanidermatum (Pap-8%),

P. catenulatum (Pca-1,6%), P. debaryanum (Pde-22,2%), P.

dissotucum (Pdi-1,2%), P. graminicola (Pgr-0,8%), P. intermedium (Pin-1,6%), P. irregulare (Pir-12,9%),
P. mastophorum (Pma-0,8%), P. oligandrum (Pol-3,6%), P. periplocum (Ppe-0,8%), P. polimorphon (Ppo-
1,2%), P. rostratum (Pro-1,2%), P. spinosum (Psp-1,2%), P. tracheiphyllum (Ptra-0,4%), P. torulosum (Pto-

0,4%), P. ultimum (Pul-37,9%), P. vexans (Pve-3,2%).
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1
12 5

P. acanthicum

P. aphanidermatum
P. catenulatum

P. debaryanum

P. dissotocum

P. graminicola

P. intermedium

P. irregulare

P. mastophorum

P. oligandrum

P. periplocum

P. polymorphon

P. rostratum

P. spinosum

P. tracheiphillum

P. torulosum.

P. ultimum 18 36
P. vexans 8 1 5
P. spp/group* 247 74 87

© w [$)] N
GacwwwnvonBarnveIsaNN
A—\_\_\_\(‘QI\)SN
w

Table 3: Groups of crops affected by each species of Pythium.

1
2 1
8 1 2 4 1
1
1
2
4 2 2 3 1
2 1
1
1 1
1 1
1
1
24 2 4 6 3
2
46 5 11 16 7 2

*Total numbers of host-Pythium spp. relationships within each type of crop.

This revision allowed an updating of the
situation of this genus, and associated hosts,
locations and symptoms. So far 18 species have
been cited affecting 248 hosts in Argentina.
Taxonomic identification was always based only
on morphological features and colony patterns on
different media.

The great number and diversity of Pythium
species in the world suggest that perhaps a wider
variety of pathogenic Pythium species have not
been yet identified in Argentina. Further studies
with an extended range of hosts would be necessary
to determine in detail the diversity of the Pythium
population in different cropped areas. It is hoped
that molecular and secuentiation techniques will
allow a better knowledge of the diversity of
Pythium species present in Argentina

AKNOWLEDGEMENTS

To Dr. R. Dehley and Ing. Agr. Carlos Carloni
for their provision of some valuable bibliographic
references. This paper was written as part of Ubacyt
G005 Project and Survey Oomycetes in America
Proyect.

208

BIBLIOGRAPHY

ABAD, G. 2008 Methods for identification of
Phytophthora species. Workshop: Fighting
Phytophthora: How to Detect, Investigate, and
Manage Phytophthora. APS Cenntennial Meeting.
http://www.phytophthoradb.org/pdf/2008 APS
abad.pdf (consultado enero de 2011).

ABAD, Z. A., J. A. ABAD & T. CRESWELL. 2006.
Species of Phytophthora and Pythium identified
in a long term collection from North Carolina.
Phytopathology 96: S1.S2

ALCOBA, N. J., N. BEJARANO & J. CATACATA.
2005. Enfermedades de los cultivos de Jujuy y Salta
diagnosticadas en el Laboratorio de Fitopatologia de
la Facultad de Ciencias Agrarias de la UNJu. 1* ed.
Ediunju, San Salvador de Jujuy.

BARROETAVENA, C., & M. RAJCHENBERG.
2005. Enfermedades en viveros forestales y en
otras producciones de la region andino patagonica
de Argentina. XIII Congreso Latinoamericano de
Fitopatologia: 395. Carlos Paz.

BARTNICKI-GARCIA, S. 1969. Cell wall differentiaton
in the Phycomycetes. Phytopathology 59: 1065-1071.

BELMONTE, M. L. & N. CARRASCO. 2006. Cosecha
Gruesa (Soja, maiz, girasol): Manual de campo. 1
ed., INTA- RIAL.

BERGNA, D. A. 1963. Enfermedades citadas sobre
plantas cultivadas en las provincias de Rio Negro y



H. E. Palmucci et al. - The genus Pythium in Argentina

Neuquén. /IDIA 182: 38-48.

BRIARD, M., M. DUTERTRE, F. ROUXEL & Y.
BRYGOO. 1995. Ribosomal RNA sequence
divergence within the Pythiaceae. Mycol. Res. 99:
1119-1127.

BONACIC KRESIC, M. D. & N. A. CAMPAGNAC.
1982. Contribucion al conocimiento de las
enfermedades sobre distintos cultivos en el noreste
argentino. Boletin 7. Miscelaneas INTA-EER Saenz
Pena.

BONACIC KRESIC, . & A. D. OJEDA. 1998. Resumen
del informe referido a la deteccion de enfermedades
de importancia primaria durante la campaia agricola
1997/98. VII Reunién Coordinacion Investigacion
Algodonera: 25-26. Paysand.

BOTTA, G. L., A. J. IVANCOVICH, R. VICENTINI
& A. N. FORMENTO. 1997. Enfermedades (soja).
In: GIORDA, L. M. & H. E. J. BAIGORRI. (Eds.).
El Cultivo de la Soja. Agro 4 de Cérdoba, pp. 226.
INTA. C.R., Cérdoba.

CANTEROS, B. 1. 2009. Guia para la Identificacion
y el Manejo de las enfermedades Fungicas y
Bacterianas en Citrus. Programa de fortalecimiento
de la citricultura correntina: 2009-2010. 1* edicion.
Corrientes. Edicion del autor. INTA-CFI-Pcia
Corrientes.

CAMPAGNAC, N.A. 1985. Parasitos componentes del
complejo causante de enfermedades de plantulas,
damping-off o mal del tallito del algodonero en la
Argentina. Boletin, Vol. 91: 21. Eds., EEA INTA Pte
Roque Saenz Peiia, Chaco.

CARRANZA, J. M. 1979. Lista de las principales causas
de enfermedades de los cultivos horticolas en la
Republica Argentina. Serie Técnica N°1. Minist. de
Econ., Subset. de Asuntos Agrarios, Direc.de Agric.
EEA Gorina, Prov. Buenos Aires.

CATANIA, M. DEL V., J. C. RAMALLO & E. B. D’ELIA
DE DIAZ BOTTA. 1992. Tabacos claros afectados
por hongo durante el curado y almacenamiento
en Tucuman. - I. Hongos determinados a nivel de
especie. VIII Jornadas Fitosanitarias Argentinas.
Libro de restimenes sin nimero. Parana.

CASTELLO, W. J., B. VECCHIETTI DE VILLEGAS
& S. R. ZAPATA. 1995. Listado de enfermedades
diagnosticadas por la Catedra de Fitopatologia.
Facultad de Ciencias Naturales. Universidad
Nacional de Salta.

COLOMBO, M. del H., M. P LENSCAK, J. CRIMELLA
& R. PLETSCH. 1993. Podredumbre de la raiz de
batata producida por Pythium debaryanum. XVI
Congreso Argentino de Horticultura: 93. Corrientes.

COLOMBO, M. del H., M. P. LENSCAK & M. IROMEY.
2005. XII Congreso Latinoamericano y XXVIII
Congreso Argentino de Horticultura: 317. General
Roca.

COLOMBO, M. del H. & V. G. OBREGON. 2006.
Primera identificacion de agentes fingicos causantes
de enfermedades en cultivos comerciales de albahaca.
XXVII Reuniéon de Comunicaciones Cientificas y
Técnicas. Resumen 011. Fac. de Ciencias Agrarias,
UNNE, Corrientes. http://agr.unne.edu.ar/Extension/
rcct2006/index.htm (consultado dic de 2010).

COLOMBO, M. DEL H. 2009. Principales enfermedades
registradas en Corrientes en cultivos de tomate y
pimiento en invernadero en el ultimo trienio. II
Jornadas de Enfermedades y Plagas en Cultivos Bajo
Cubierta: 56. La Plata.

DELLE COSTE, A. C. 1945. Conocimientos actuales
sobre las enfermedades del tabaco en el pais. Serie B /
Instituto de Sanidad Vegetal 1: 1-23

DICK, M. W. 2001. Straminipilous Fungi: Systematics of
the Peronosporomycetes including accounts of the
marine straminipilous protists, the plasmodiophorids
and similar organisms. Kluwer Academic Publishers,
Dordrecht.

DUMMEL, D. M., J. P. AGOSTINI & R. URBIETA.
2008. Determinacion de patdogenos presentes en hojas
de tabaco de la provincia de Misiones. I Congreso
Argentino de Fitopatologia: 92. Cérdoba.

FELDMAN, J. M. & R. E PONTIS. 1960. Enfermedades
parasitarias de las plantas cultivadas, sefialadas para
la provincia de Mendoza (Argentina). Revista Argent.
Agron. 27: 27-50.

FLORES, C., M. RIVADENEIRA, S. BUONO, D.
FLORES ALZAGA, E. R. RUEDA, N. M. RUEDA
& S. G BEJARANO. 2008. Relevamiento de
enfermedades en la etapa de pre y post transplante en
cultivos de tomate y pimiento. I Congreso Argentino
de Fitopatologia: 130. Cérdoba.

FORSTER, H., M. COFFEY, H. ELWOOD & M.
L. SOGIN. 1990. Sequence analisis of the small
subunit ribosomal RNAs of three zoosporic fungi
and implications for fungal evolution. Mycologia 82:
306-312.

FREZZI, M. J. 1947. Contribucion al estudio del damping-
off o enfermedad de los almacigos en la Republica
Argentina. Inst. San. Veg. Min. Agric. Nac. Ao 3,
Serie A. Buenos Aires.

FREZZI, M. J. 1956. Especies de Pythium fitopatdgenas
identificadas en la Republica Argentina. Revista
Invest. Agric. 10: 113-241.

FREZZI, M. J. 1960. Enfermedades del mani en la
provincia de Coérdoba (Argentina). Causales de
podredumbre de frutos (cajas y granos). Revista
Invest. Agric. 14: 113-155.

FREZZI, M. J. 1977. Especies del género Pythium
y Phytophthora fitopatdégenas identificadas en
Argentina. Boletin Serie Didactica 2. (Eds.) Inst. de
Cs Agronomicas. UNCb.

GATICA, M. & E. J. A.ORIOLANI. 1997. Enfermedades.

209



Bol. Soc. Argent. Bot. 46 (3-4) 2011

In: GALMARINI, C. (ed.) Manual del cultivo de
la cebolla, pp: 76-82. INTA Centro Regional Cuyo,
Mendoza.

GEORGE, K. & A. BIERNBAUM. 1990. Potencial for
transfer of Pythium ultimum in production of seedling
geraniums with subirrigation and recirculated.
Bedding and pot plants. Acta Hort. 272: 203-207.

GOLDENBERG, J. B. & A. M. CASTRONOVO. 1960.
Enfermedades comunes de la alfalfa en la Argentina.
Coleccion Cientifica del INTA. IDIA 22: 223-247.

GUINDON, S. & O. GASCUEL. 2003. A simple, fast, and
accurate algorithm to estimate large phylogenies by
maximum likelihood. Syst. Biol. 52: 696-704.

GUNDERSON, J. H., H. J. ELWOOD, A. INGOLD,
K. KINDLE & M. L. SOGIN. 1987. Phylogenetic
relationships between chlorophytes, chrysophytes and
oomycetes. Proc. Natl. Acad. Sci. 84: 5823-5827.

HONG, C. X. & G. W.MOORMAN. 2005. Plant pathogens
in irrigation water: Challenges and opportunities.
Critical Rev. Plant Sci. 24: 189-208.

KIEHR, M., R. DELHEY, S. FRAYSSINET, F.
ANDERSON & A. AZPILICUETA. 1996.
Enfermedades de cebolla en el Valle Bonaerense del
Rio Colorado, Argentina. Horticultura Argent.15:
33-38.

KIEHR, M., R. DELHEY, J. LUSTO & E. GAIDO. 2000.
Marchitamiento y podredumbre vascular (Pythium
tracheiphilum) de lechuga, en el cintur6n horticola de
Bahia Blanca, Argentina. Horticultura Argent. 19: 63.

KIEHR, M. R., DELHEY & R. ZUAIN. 2002.
Patogenicidad en cebolla de hongos del suelo
asociados con cebolla y otras especies. XI Jornadas
Argentinas Fitosanitarias: 87. Fac. de Agronomia y
Veterinaria, UNRC, Cérdoba.

LEVESQUE, C. A. & A. W.AM. De Cock. 2004.
Molecular phylogeny and taxonomy of the genus
Pythium. Mycol. Res.10: 1363-1383.

LUCERO, G., P. PIZZUOLO, A. LINARDELLI, S.
TARQUINI, M. P. ECHEVARRIA, M. P. H., OTOYA
ZABALA & H. LUCERO. 2005. Phytophthora y
Pythium, dos especies involucradas en la muerte de
ramas de olivo XIII Congreso Latinoamericano de
Fitopatologia: 436. Carlos Paz, Cordoba.

MARCHIONATTO, J. B. 1948. Tratado de Fitopatologia.
Libreria del Colegio, Buenos Aires.

MARTIN, F. N. 2000. Phylogenetic relationships of some
Pythium species inferred from sequence analysis of
the mitochondrially encoded cytochrome oxidase I
and II genes. Mycologia 92: 711-727.

MARTIN, F. N. & J. E. LOPER. 1999. Soilborne
plant diseases caused by Pythium spp.: ecology,
epidemiology, and prospects for biological control.
Critical Rev. Plant Sci. 18: 111-181.

MATSUMOTO, C., K. KAGEYAMA, H. SUGA & M.
HYAKUMACHI. 1999. Phylogenetic relationships of

210

Pythium species based on ITS and 5.8S sequences of
the ribosomal DNA. Mycoscience 40: 321-331.

MAZANTI DE CASTANON, M. A. 1972. Enfermedades
de las plantas registradas en la provincia de Corrientes.
IDIA (Suplemento) 28: 7-27.

MERLO, P. A. 1981. Enfermedad de las alméacigas
(damping off). Boletin, 1-4. Eds., Min. de Economia.
Subsec. de Asun. Agrarios. La Plata.

MONTERROSO, L. & R. DELHEY. 1995. Estudio de
las enfermedades del cultivo de colza (Brassica
napus) en el centro de la provincia de Buenos Aires,
Argentina. X Jornadas Fitosanitarias Argentina: 100.
Mendoza.

MUNFORD R., N. BOONHAM., J. TOMLINSONS
& 1. BARKER. 2006. Advances in molecular
phytodiagnostics-new solutions for old problems.
Europ. J. Plant Pathol. 116:1-19.

NOELTING, M. C. & M. C. SANDOVAL. 2003.
Biocontrol de Pythium aphanidermatum, patdgeno de
amaranto: puebas preliminares. Bol. Soc. Argent. Bot.
38 (suplemento): 273.

NOME, S. F., D. M. DOCAMPO, & L. CONCI. Eds.
2009. Atlas e Indice de Enfermedades de Plantas
Cultivadas y Nativas Explotadas de Argentina v. 2 (2).
Cordoba, Argentina. URL: http://www.fitopatoatlas.
org.ar (Gltima revision octubre 2009).

OBREGON, V. G., M. DEL H. COLOMBO & R. VERON.
2000. Principales enfermedades de lisianthus Eustoma
grandiflorum (Raf) en la provincia de Corrientes.
http//agr.unne.edu.ar.comunicaciones cientificas 2000
UNNE (tltima revision octubre 2009).

ORIOLANI, E. J. A. & M. E. GATICA. 1980.
Enfermedades causadas por hongos y bacterias en
cultivos horticolas de las provincias de Mendoza y
San Juan. Bol. Horticola 1: 46-47.

OSTAZESKI, S.A. & E. H. HIJANO. 1986. Enfermedades
comunes de la alfalfa en la Argentina. /n: BARIGI,
C.,, ITRIA, C. D., MARBLE V. L. & BRUN, J. M.
(eds.), Investigacion, Tecnologia y Produccion de
alfalfa. Tomo 22, pp. 223-247. Coleccion Cientifica
del INTA, Buenos Aires.

PALMUCCI H. E. & P. E. GRIJALBA. 2003. Presencia de
Pythium sp en cultivos de Aljaba (Fucsia magellanica
Lam.) y Poinsettia (Euphorbia pulcherrima Willd.
ex Klotzsch) bajo sistemas de produccion sin
suelo. XXVI Congreso Argentino de Horticultura.
Parana. Entre Rios. Resumen publicado en soporte
electronicolSBN987- 20806-0-7.

PALMUCCI, H. E. & P. E. GRIJALBA. 2007. Root and
stem rot caused by Pythium aphanidermatum on
poinsettia in a soil-less culture system in Buenos
Aires Province, Argentina. Australas.Plant Dis. Notes
2:139-140.

PATTERSON, D. J. 1989. Stramenopiles: Chromophytes
from a protistan perspective. /n: GREEN, J. C.,



H. E. Palmucci et al. - The genus Pythium in Argentina

B.S.C. LEADBETTER & W. L. DIVER (eds.), The
Chromophyte Algae: Problems and Perspectives, pp.
357-379. Clarendon Press, Oxford.

PAUL, B., R. MATHEW, B. KANAK, A. PAUL, M.
HENRY, F. LEFORT & L. BELBAHRI. 2008.
Morphology, taxonomy, and phylogenetic analysis
of a new species of Pythium isolated from France.
Fungal Diversity 28: 55-63.

PEREZ FERNANDEZ, J. & A. CORRO MOLAS.
2001. Siembra directa y enfermedades en cereales.
In: Ormeifio, O. & A. Quiroga (eds.), Boletin de
Divulgacion Técnica N° 72. Cobertura: Aspectos del
manejo en relacion con la conservacion de los suelos
y el agua, pp. 19- 30. INTA, Buenos Aires.

PICKETT-POPOFF, L. & K. L. PANTER. 1994. Survey
of Pythium and Phytophthora spp. in irrigation
water used by Colorado commercial greenhouses
to determine source of pathogen introduction.
Phytopathology 84: 1118-1994.

RIVERA FLORES, S. 1983. Identificacion de
enfermedades de la yerba mate. Boletin, 7. INTA EEA
Cerro Azul. Misiones.

SARASOLA, A. A. & M. A. ROCCA DE SARASOLA.
1959. Enfermedades del eucalipto en la Argentina.
IDIA 139: 1-11.

SCAGLIA, E. M., J. L. CABRAL, L. R. HEVIA & R.
A. BISINELLA. 1984. La horticultura en la zona de
Coronda - Santa Fe —Bol. Horticola 3: 47-58.

SCHIEL, E. & E. R. VITORIA. 1946. Enfermedades de la
flora mendocina. Memoria Técnica. Eds. Lab. de Fit.
de Mendoza; Dir. Gral. de San. Veg., Min. de Agric.
de la Nacion, Mendoza.

SHOKES, F. M. & S. M. MC CARTER. 1979. Ocurrence,
Dissemination and Survival of Plant Pathogens
in Surface irrigation Ponds in Southern Georgia.
Phytopathology 69: 510-516.

SCHNITZLER, W. H. 2004. Pest and Disease Management
of Soilless Culture. Acta Hortic. 648: 191-196.

STANGHELLINL, M. E. & S. L. RASMUSSEN. 1994.
Hydroponics, a Solution for Zoosporic Pathogens.
Plant Dis. 78: 1129-1138.

SUTTON, J. C., C. R. SOPHER, T. N. OWEN-GOING,
W. LIU, B. GRODZINSKI, HALL, J. C. & R. L.
BENCHIMOL. 2006. Etiology and epidemiology

of Pythium root rot in hydroponic crops: current
knowledge and perspectives. Summa Phytopathol.
32:307-321.

TELLO, M., S. E. PASTOR, C. REDONDO & S.
VARGAS GIL. 2002. Podredumbre de frutos de mani
causada por Pythium spp. XI Jornadas Fitosanitarias
Argentinas: 72. Facultad de Agronomia y Veterinaria,
Universidad Nacional de Rio Cuarto.

VAN DER PLAATS-NITERINK, A. J. 1981. Monograph
of the genus Pythium. Studies in Mycology 21.

VAN DE PEER, Y., S. L. BALDAUF, W. F. DOOLITTLE,
& A. MEYER. 2000. An updated and comprehensive
rRNA phylogeny of (Crown) eukaryotes based on
rate-calibrated evolutionary distances. J. Mol. Evol.
51: 565-576.

VARASCHIN, C. & J. DE SOUZA. 2003. Damping-off
por Pythium spp. en plantulas de apio. XXVI Congreso
Argentino de Horticultura Resumen publicado en
soporte electronico H135. Parana. Entre Rios.

VAZQUEZ DE RAMALLO, N. E. 1985. Pythium
en almacigos de cafia de aztcar. II Congreso
Latinoamericano de Fitopatologia: 143-150. Buenos
Aires.

WOLCAN, S. & P. J. GREGO. 2004. Complejos fungicos
asociados a enfermedades de Melissa officinalis y de
Lavandula spp. 11 Congreso Argentino de Floricultura
y Plantas Ornamentales: 234-236. Buenos Aires.

WOLCAN, S. M. & P. J. GREGO. 2007. Podredumbres
basal y radicular en Impatiens spp. Causadas
por Sclerotium rolfsii y Pythium spp. 9* Jornadas
Nacionales de Floricultura: 164-166. Salta.

WRIGHT, E. R., B. A. PEREZ, R. L. FERNANDEZ,
K. ASCIUTTO, M. C. RIVERA, F. MURILLO,
P. VASQUEZ, M. DIVO DE SESAR, A. PEREZ,
L. AGUILAR HEREDIA, M. F. ROSATO, A.
CRELIER & J. A. BALDOMA. 2005. Conocimiento
actual sobre enfermedades de arandano. I Congreso
Latinoamericano de arandanos y otros berries: 113-
117. Buenos Aires.

Recibido el 2 de agosto de 2010, aceptado el 21 de
diciembre de 2010.

21






