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Abstract

In the present paper the author carries out a list with the Acari species, belonging to Tetranychidae,
Tarsonemidae & Eriophyidae families identified on woody ornamental crops of Galicia, as part of his
independent consultancy service, carried out from 1999 to 2020. A total number of 6 different species
were identified, 2 Tetranychidae, 1 Tarsonemidae and 3 Eriophyidae. Considering only crop pests, 3 of them
were new references for woody ornamental crops in Galicia and 2 of them were new references for
Spain.

Key words: spider mites, gall mites, broad mites, Galicia, woody ornamental crops.

Resumen

En el presente trabajo el autor relaciona la totalidad de especies de acaros de las familias Tetranychidae, Tarsonemidae ¢
Eriophyidace identificadas en cultivos de especies lefiosas ornamentales de Galicia, basdndose en la informacion obtenida de
su trabajo como consultor entomoldgico independiente, desde 1999 a 2020. Se identificaron un total de 6 especies diferentes, 2
tetraniquidos, 1 tarsonémido 'y 3 ericfidos. En condiciones de cultivo, 3 de las mismas son nuevas citas para Galicia y 2 de las
mismas para Espand.

Palabras clave: araias rojas, eriofidos, dcaros blancos, Galicia, cultivos de lefiosas ornamentales.

1. Introduction Panonychus citri, Cenopalpus pulcher, Stereotarsonemus

pallidus, Poliphagotarsonemus latus and Stenacis trira-
diatus (Villalva, 1996, De Linan, 1998; Ferragut &
Santonja, 1989; Grupo de Trabajo de Laboratorio
de Diagnostico, 1996; Rivera Seclén, 2015).

The list of acari species referenced, up to the pre-
sent moment, as pests of woody ornamental in
Spain belonging to one of the following three fa-
milies, Tetranychidae, Tarsonemidae & Eriophyidae, is
relativelyimportant: Tetranychusurticae, Panonychus
ulmi, Bryobia kissophila, Oligonichus ununguis, Eryophyes

The number of species belonging to these
families and referenced on woody ornamental

campestricola, Tetranichus turkestani, Tetranychus lude-
ni, Tetranychus neocaledonicus, Eotetranychus tiliarium,

crops in Galicia (NW Spain) is shorter and is
mainly based on the work of Mansilla and his
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group: Tetranichus urticae, Panonychus ultmi, Cose-
tacus cameliae, Calacarus carinatus, Acaphylla stein-
wedeni and Stigmaeopsis nanjingensis (Mansilla 1991,
Mansilla 1991 b; Mansilla et al., 2003; Salinero &
Vela, 2004; Andrés, 2017).

The identification of the main species of the-
se acari families, on woody ornamental crops,
is specially useful for the design of sustainable
plant protection programs due to the problem
of resistance to insecticides referenced, up to the
present moment, on different spider mites —Pa-
nonychus ulmi and Tetranychus urticae (IRAC, 2020;
IRAC, 2020 b). Their exact determination is also
necessary, at the present moment, due to the in-
creasing quarantine acari number of species for
certain countries of the world.

2. Material & methods

The study was carried out only in woody orna-
mental production centres of Galicia, intermit-
tently, from 1999 to 2020. The samples were
obtained from 10 nurseries belonging to the fo-
llowing Galician provinces: 6 in Pontevedra, 3 in
A Coruna and 1 in Lugo. The entomological mo-
nitoring of the pests was carried out every 15 or
30 days, sampling periodically in order to identify
the acari species by means of classical entomolo-
gical determination methods.

The infested plant material samples were
analyzed in the entomological laboratory of the
firm Consultorias Noroeste S.C. The acari extrac-
tion, mounting as well as the species determi-
nations were performed based on the following
taxonomical keys: Krantz (1970) ~Tarsonemidae—;
Gutierrez & Schicha (1983) -Tetranichidac— and
Jeppson et al., (1975) ~Eryophyidae—.

3. Results

LIST OF IDENTIFIED ESPECIES
Family Tetranychidae

1. Tetranychus urticae C. L. Koch

Hosts: Viburnum = pragense, Camellia japonica,
Buxus sempervirens, Hedera helis, Cotoneaster lacteus,
Picea glauca, Ulmus minor, Hibiscus rosasinensis,

Type of crop: container and soil
Province: A Coruna & Pontevedra
2. Stigmaeopsis nanjingensis (Ma & Yuan)

Hosts: Pleioblastus linearis, Phyllostachys aurea,
Phyllostachys nigra, Phyllostachys atrovaginata, Sasa
tsuboiana, Phyllostachys aureosulcata spectabilis, Pleio-
blastus linearis.

Type of crop: container.

Province: A Corufia & Pontevedra.
Family Eriophyidae

3. Eryophies lauricolus (Nuzzazi & Volvlas)
Hosts: Laurus nobilis.
Type of crop: soil.
Province: Pontevedra.

4. Aceria nervisequa (G. Canestrini)
Hosts: Fagus sylvatica.
Type of crop: soil.
Province: Pontevedra.

5. Calacarus carinatus (Green)
Hosts: Camellia japonica.
Type of crop: container.

Province: Pontevedra.

Family Tarsonemidae

6. Polyphagotarsonemus latus (Banks)

Hosts: Hosts: Castanea sativa, Corilus avellanae,
Hydrangea macrophylla, Laurus nobilis, Photinia = fra-
serii, Quercus robur.

Type of crop: container and soil.

Province: Pontevedra and Lugo.

4. Discussion

It is important to mention that both Aceria nervi-
sequa and Eryophies lauricolus were not referenced
before on woody ornamental crops neither in Ga-
licia=NW Spain- nor in Spain. Stigmacopsis nanjin-
gensis was referenced for the first time in Galicia
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and Spain on 2017 (Andrés 2017) and Calacarus ca-
rinatus was referenced before in Galicia but only
on gardens and parks, not on container crops cul-
tivated in nurseries (Mansilla 1991; Mansilla 1991
b; Mansilla et al., 2003; Andrés, 2017).

Up to the present moment there are only
three species of spider mites referenced in Euro-
pe as bamboo pests: Stigmaeopsis celarius —referen-
ced as pest in Holland, United Kingdom, Belgium
and France (Auger & Migeon, 2007; Viebergen,
1997; Ostoja-Starzewski, 2000); Schyzoteranychus
bambusae in France (Auger & Migeon, 2007) and
Stigmacopsis nanjingensis in Italy and Spain (Pelliza-
ri & Duso, 2009; Andrés 2017).

On the present moment the complex Schyzo-
tetranychus celarius is formed by seven species in-
cluding Stigmaeopsis nanjingensis. These species are
the following: S. celarius, S. nanjingensis, S. longus, S.
miscanthi, S. tenuinidis, S. saharai and S. takahashi. All
of them, with the exception of S. miscanthi, are ex-
clusive pests of bamboos (Saito et al., 2004).

If we considered the hosts where these spe-
cies were recorded we have to mention new
world references: Picea glauca and Ulmus minor for
Tetranychus urticae as well as Castanea sativa, Corylus
avellenae, Hydrangea macrophylla, Laurus nobilis, Pho-
tinia  fraserii and Quercus robur for Polyphagotarso-
nemus latus. It is important to mention that these
two are the most polyphagous acari of all of the spe-
cies included in this paper (De Linan, 1998; CABI,
2020; CABI 2020b).

None of these species are quarantine pests
in Spain. Some of these species are important
quarantine pests on other parts of the world: Te-
tranychus urticde is a regulated non quarantine pest
in the European Union (EPPO, 2020); Calacarus
carinatus is considered a quarantine pest in East
Africa and Southern Africa (EPPO, 2020 b) and
Polyphagotarsonemus latus is considered quarantine
pest in Mexico (EPPO, 2020 c).

Some of these species are referenced to have
populations with resistance to certain groups
of insecticides and acaricides. Tetranychus urticae
has been referenced as resistant to carbamates,
avermectins, oganotin miticides, meti acaricides
and insecticides as well as unkown or uncertain

Woody ornamental Acari pests in Galicia: Tetranychidae, Tarsonemidae & Eryophyidae

groups ~MoA groups 1A, 6,10 A, 12 B, 20 B, 21 A
and UN (IRAC, 2020 b)-. All this situation des-
cribed in this paper has an important influence
on the design of effective and sustainable plant
protection as well as integrated pest manage-
ment programs.
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TABLE1. ACARI SPECIES OF THE FAMILIES TETRANYCHIDAE, TARSONEMIDAE & ERYOPHYIDAE IDENTIFIED ON
WOODY ORNAMENTAL CROPS IN GALICIA FROM 1999 TO 2020 AND ITS REFERENCES WORLDWIDE

Identified species Cited in Galicia on Cited in Spain on Observations
ornamental ornamental crops

Tetranychus urticae Salinero & Vela, 2004 De Linan, 1998 Polyphagous pest
Calacarus carinatus Mansilla , 1991 Mansilla , 1991 Referenced in Galicia
Eryophies lauricolus No references No references Not present
Acerianervisequa No references No references PESI, 2020.
Stigmaeopsis nanjingensis Andrés, 2017 Andrés, 2017 Not present
Polyphagotarsonemus latus No references De Lifan, 1998 PESI, 2020.

TABLE 2. HOSTS AND STATUS OF THE ACARI SPECIES BELONGING TO THE FAMILIES TETRANYCHIDAE,
TARSONEMIDAE & ERYOPHYIDAE IDENTIFIED ON WOODY ORNAMENTAL CROPS IN GALICIA FROM 1999 TO 2020
AND ITS REFERENCES WORLDWIDE.

Identified species Cited in Galicia on ornamental Cited in Spain on ornamental
crops
Viburnum x pragense Rivera Seclén, 2015
Camellia japonica CABIL, 2020
Buxus sempervirens No reference
Tetranychus urticae Hedera helix CABI, 2020
Cotoneaster lacteus No reference
Picea glauca No reference
Ulmus minor No reference
Hibiscus rosa-sinensis Rivera Seclén, 2015
Pleioblastus linearis Andrés, 2017
Phyllostachys aurea Kontschan, Nemeyeri, 2013
Stigmaeopsis nanjingensis Phyllostachys nigra Pellizari & Duso, 2009
Phyllostachys atrovaginata Andrés, 2017
Sasa tsuboiana Andrés, 2017
Phyllostachys aureosulcata spectabilis Andrés, 2017
Eryophies lauricolus Laurus nobilis CAB 2020
Aceria nervisequa Fagus silvatica Alford, 1995
Calacarus carinatus Camellia japonica Mansilla, 1991
Castanea sativa No reference
Corylus avellanae No reference
Polyphagotarsonemus latus Hydrangea macrophylla No reference
Laurus nobilis No reference
Photinia x fraserii No reference
Quercus robur No reference
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Resumen

En el presente trabajo el autor describe un total de 6 especies diferentes de aranas rojas, acaros blancos y
eriofidos identificadas por el mismo en los centros de produccion ornamental de Galicia como resultado
de sulabor como consultor entomologico independiente, describiendo, asi mismo, las técnicas y métodos
de control de los mismos, mas indicados para Galicia. El texto incluye fotografias realizadas por el
propio autor de los dafios provocados por las 6 especies descritas. Se describen 6 especies diferentes
identificadas como plagas sobre 24 especies de hospedadores distintas.

Palabras clave: aranas rojas, acaros blancos, eriofidos, Galicia, cultivos de lefiosas ornamentales.

Abstract

In the present paper the author describes 6 species of spider mites, broad mites and gall mites identified by him in the plant
production centres of Galicia as the result of his work as an independent entomological consultant. He also describes the most
adequate management methods recommended for this part of Spain. The text includes photographs of symptom produced by the 6
identified species, carried out by the author as part of his consultancy service. The text describes 6 different acari species that were
identified as pests on 24 different hosts.

Key words: spider mites, broad mites, gall mites, Galicia, woody ornamental crops.

1. Introduccion yuxtaponen formando un tubo hueco con el que

Los acaros tetraniquidos o arafas rojas se ca-
racterizan porque las bases de los queliceros se
han fusionado formando un estiloforo. Se trata de
una estructura retractil en el interior de la cual
se protegen los queliceros, que son estiliformes.
Cuando se proyectan al exterior, los estiletes se

perforan los tejidos vegetales absorbiendo el con-
tenido celular. La base del estiloforo dispone de
una profunda invaginacion en su mitad, en la que
se sittian un par de estigmas. Asociados a estos
estigmas se encuentran los perimetros, formacio-
nes tubulares que se prolongan y ramifican siendo
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Foto 3. Aceria nervisequa

Foto 4. Aceria nervisequa Foto 7. Calacarus carinatus
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Resumen

En el presente trabajo el autor describe un total de 3 especies diferentes de patogenos fungicos foliares
identificadas por el mismo en los centros de produccion de diferentes especies de menta ornamental
cultivadas en contenedor de Galicia y Portugal como resultado de su labor como consultor fitopatologico
independiente, describiendo, asi mismo, aspectos importantes de su biologia asi como las técnicas y
métodos de control de las mismas, mas indicados para Galicia y el norte de Portugal. El texto incluye
fotografias realizadas por el propio autor de las 3 especies descritas.

Palabras clave: Mentha spicata, Mentha pulegium, Mentha piperita, Puccinia menthae, Botrytis cinerea, Alternaria
alternata.

Abstract

In the present paper the author describes 3 species of foliar pathogens identified by him in container ornamental mint production
centres of Galicia and Portugal as the result of his work as an independent phytopathological consultant. He also describes their
most important biological aspects as well as the most adequate management methods recommended for this part of Spain and
Northern Portugal. The text includes photographs of the 3 identified species, carried out by the author as part of his consultancy
service.

Key words: Mentha spicata, Mentha pulegium, Mentha piperita, Puccinia menthae, Botrytis cinerea, Alternaria alternata

1. Puccinia menthae
han sido los siguientes: tanto sobre Mentha spica-

L1. Sintomatologia ta como sobre Mentha piperita se observan pustu-
La especie Puccinia menthae ha sido observada so- las de color anaranjado en el envés de las hojas.
bre Mentha spicata y sobre Mentha piperita en un El haz de las hojas afectadas toma una coloracion
vivero de produccion de planta de temporada en  amarillenta. Las pustulas solo son observadas en
el norte de Portugal. Los sintomas observados el haz de las hojas.

12 Andrés Ares / Professional Plant Protection 9 (2020):31- 38
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1.2. Aspectos epidemiologicos

Se trata de una enfermedad clave para las dife-
rentes especies de Mentha ~Mentha spicata, Mentha
pulegium, Mentha piperita— en los viveros de produc-
cion de planta aromatica ornamental del Norte de

5. Anexo fotografico

Foto 1. Pustulas de Puccinia menthae sobre hojas de Mentha

piperita.

Foto 2. Pustulas de Puccinia menthae sobre hojas de Mentha
piperita

Portugal. La identificacion de Puccinia menthae so-
bre plantas de Mentha spicata, asi como de Mentha
piperita, en un vivero de produccion de planta de
temporada en Portugal, es la primera referencia
de la presencia de este patogeno en este pais.
En Espana esta ampliamente distribuida aun-
que no ha sido referenciada atn su presencia en

Foto 3. Pustulas de Puccinia menthae sobre hojas de Mentha
piperita

W S
Foto 4. Alternaria alternata
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Resumen

En el presente trabajo los autores describen un total de 11 enfermedades diferentes identificadas por los
mismos en diferentes especies del género Brassica cultivadas en explotaciones horticolas comerciales de
Galicia como resultado de su labor como consultores fitopatologicos, describiendo, asi mismo, aspectos
importantes de su biologia asi como las técnicas y métodos de control de las mismas, mas indicados para
Galicia. El texto incluye numerosas fotografias realizadas por los propios autores de las 11 enfermedades
descritas.

Palabras clave: Alternaria brassicae, Botrytis cinerea, Plasmodiophora brassicae, Erwinia carotovora, Rhizoctonia
solani, Sclerotinia sclerotiorum, Erysiphe cruciferarum, Albugo candida, Hyaloperonospora brassicae, subida a flor,
danos por frio.

Abstract

Inthe present paper the authors describe a total number of 11 diferente diseases identified by them in Brassica production centres
of Galicia as the result of their work as phytopathological consultants. They also describe their most important biological aspects
as well as the most adequate management methods recommended for this part of Spain. The text includes photographs of the 11
diseases, carried out by the authors.

Keywords: Alternaria brassicae, Botrytis cinerea, Plasmodiophora brassicae, Erwinia carotovora, Rhizoctonia solani, Scleroti-
nia sclerotiorum, Erysiphe cruciferarum, Albugo candida, Hyaloperonospora brassicac, flowering problems, cold injuries

1. Alternaria brassicae. Alternariosis L1. Sintomatologia

Especies de Brassica sobre los que ha sido identi- ~ Patogeno que afecta a una amplia gama de cruci-
ficado en Galicia: Brassica olaracea convar. acephala  feras cultivadas entre las que cabe mencionar las
var. sabellica. Berza. Brassica olerace var. acephala.  coles y la berza. En planta madura ataca a todas
Nabiza. las partes aéreas de la planta incluyendo hojas,
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tallos y yemas. En las hojas los sintomas consis-
ten inicialmente en manchas pequenas de color
pardo oscuro, rodeadas por un halo de tejido clo-
rotico. Las lesiones viejas son circulares a menu-
do diferenciadas en zonas con un centro delgado
y papiraceo, y pueden aparecer cubiertas por un
fieltro de esporas amarillas.

1.2. Biologia

Se transmiten por semilla. Los optimos térmicos
para el desarrollo del patdgeno son de 17-24°C. El
rocio es un factor importante en el desarrollo de
la enfermedad. Puede sobrevivir como saprofito
en restos vegetales asi como en malas hierbas de
la familia de las cruciferas.

1.3. Métodos de control

La rapida eliminacion del material vegetal enfer-
mo, el enterramiento del cultivo terminado asi
como el control de adventicias favorece el control
de la enfermedad. El control de la enfermedad,
una vez que ésta haya aparecido, debe de realizar-
se, principalmente por control quimico por medio
de la aplicacion de las siguientes materias activas
fungicidas: cobre ~hidroxido de cobre, oxicloru-
ro de cobre y oxido cuproso— (Ml) y mancozeb
(M3) (ver tabla1). Entre paréntesis se incluyen el
codigo del grupo FRAC, debiendo alternar pro-
ductos pertenecientes a diferentes grupos en los
programas de proteccion.

2. Botrytis cinerea

Especies de Brassica sobre las que ha sido identi-
ficado en Galicia: Brassica oleracea convar. botrytis,
coliflor. Brassica oleracea convar. botrytis var. cyno-
sd, brocoli.

2.1. Sintomatologia

En condiciones de cultivo en invierno con eleva-
das condiciones de humedad relativa se observan
pellas con cierta coloracion negruzca que termina
por pudrir parcial o totalmente la misma. Se trata
de infecciones de Botrytis cinerea.

En las pellas provoca una podredumbre en la
que se observa el micelio gris del hongo. En plan-
tas en tallo y peciolos aparecen lesiones pardas,

sobre todo en los restos de poda y heridas inva-
diendo el tejido del tallo y provocando el colapso
de la planta y su muerte.

2.2. Biologia

Propagacion: las principales fuentes de inoculo la
constituyen las conidias y los restos vegetales que
son dispersados por el viento, salpicaduras de llu-
via, gotas de condensacion en plastico y agua de
riego. Se han observado esclerocios en frutos. La
temperatura y humedad relativa tienen influencia
en la enfermedad de forma separada o conjunta.
Son optimas las condiciones de 95% de humedad
relativa y temperaturas de entre 17 y 23°C. Los
pétalos infectados y desprendidos acttian disper-
sando el hongo.

2.3. Métodos de control

Técnicas culturales recomendadas: retirada de
restos de cultivo y plantas afectadas; recubri-
miento de pasta con fungicida en fuertes heridas
de poda; realizar una fertilizacion racional en ni-
trogeno; aplicacion de cubiertas plasticas de in-
vernadero con absorcion de luz ultravioleta (390
—700 nm) reducen la esporulacion y la tasa de co-
lonizacion epidermal. Marcos de plantacion ade-
cuados que favorezcan la ventilacion del cultivo;
manejo adecuado de ventilacion y de riego.

Control quimico: se deberan realizar aplica-
ciones fungicidas especificas en cuanto se detec-
te la presencia del patogeno dado que se trata de
una enfermedad clave. La existencia de cepas del
patogeno tolerantes a un ntimero importante de
grupos de fungicidas ~bencimidazoles, fungici-
das SDHI, Qol, desacopladores oxidativos de la
fosforilacion, anilinopiridinas, dicarboximidas,
AH, DMI, hidroxianilidas, ditiocarbamatos, Fta-
lamidas, cloronitrilos y sulfamidas— hace necesa-
rio el uso de dichas materias activas con cautela,
eligiendo de forma alternativa materias pertene-
cientes a diferentes grupos sistémicos.

Las materias activas registradas en Espana
para el cultivo de repollo y control de Botrytis ci-
nerea son las siguientes: azoxystrobin (11) y man-
cozeb (M3). Las alternativas de lucha biologica
son las siguientes: Bacillus subtilis (cepa QST 713)
y Pythium oligandrum (cepa M1).
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Foto 32. Hialoperonospora brassicae. Mildiu de las brésicas.
Romanesco

Foto 33. Hialoperonospora brassicae. Mildiu de las brésicas.
Foto 31. Albugo candida. Roya blanca. Repollo Romanesco
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Abstract

In the present paper the author describes 5 species of the formerly named Pythium genus —Globisporan-
giumultimum, Globisporangium spinosum, Phytopythium vexans, Pythium aphanidermatum, Pythium periilum—iden-
tified by him in commercial woody container ornamental production centres of Galicia and Northern
Portugal as the result of his work as an independent plant pathologist and researcher. The work was
carried out from 1999 to 2020. Some of the references described are the first for Galicia as well as for
Spain. The paper includes an annex with the taxonomical clades, published on 2016 by the author and
his group, employed for the species determinations

Key words: Globisporangium ultimum, Globisporangium spinosum, Phytopythium vexans, Pythium aphanidermatum,
Pythium periilum.

Resumen

Enelpresente trabajo el autor describe un total de 5 especies diferentes del anteriormente denominado género Pythium - Globispo-
rangium ultimum, Globisporangium spinosum, Phytopythium vexans, Pythium aphanidermatum, Pythium periilum - identifica-
das por el mismo en los cultivos lefiosos ornamentales en contenedor de viveros de Galicia y del norte de Portugal como resultado
de su labor como patologo vegetal e investigador independiente. El trabajo fue llevado a cabo, de forma intermitente, desde el afio
1999 al 2020. El articulo incluye un anexo conlas claves dicotomicas, publicadas en el aiio 2016 por el autory sugrupo, empleadas
para la determinacion de especies.

Palabras clave: Globisporangium ultimum, Globisporangium spinosum, Phytopythium vexans, Pythium aphanidermatum,
Pythium periilum
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1. Introduction

The genus Pythium was originally described by
Pringsheim in 1858, and P. monospermum was se-
lected as the type species. Since then, the classi-
fication has been changed by several researchers
based on morphological characteristics. All of the
members considered by these researchers were
englobed in the genus in the current taxonomy
defined by Van der Plaats-Niterink (1981).

Recent molecular methods have been used
for species identification to supplement the mor-
phological taxonomy by many researchers. These
reports have shown that Pythium appears to be
a nonmonophyletic group that includes several
monophyletic groups, and the species are cluste-
red according to sporangial morphology. In this
way Japanese researchers emended the genus
Pythium, describing four new genera segregated
from Pythium s. lato: Ovatisporangium, Globisporan-
gium, Elongisporangium and Pilasporangium (Uzu-
hashi et al., 2010).

Phytopythium is a new genus of the family
Pythiaceae, order Peronosporales that was described
with Phytopythium sindhum as the type species by
Bala et al. (2010). These researchers showed that
Phytopythium sindhum is a member of the clade K
defined by Uzuhashi et al. (2010) redefining then
the species Ovatisporangium as Phytopythium and gi-
ving priority to this new species name (de Cock
ctal., 2015).

Members of the formerly named genus Pythium
are soil inhabiting organisms that are detected all
over the world. They are, however, encountered
in cultivated soils causing serious problems to
various agronomical important crops. They can
cause destructive diseases to thousands of plant
species. They affect mainly seedbeds of different
crops causing seed rot, seedling damping-off,
and, occasionally, root rot of different types of
adult plants, specially those cultivated in hydro-
ponic systems.

Themostimportant of the formerly named Pythium
species that are considered pathogens to woody or-
namental hosts are the following: Pythium acanthi-
cum, Elongisporangium anandrum, Pythium aphaniderma-
tum, Globisporangium aquatile, Globisporangium deliense,

Phytopythium helicoides, Pythium intermedium, Pythium
irregulare, Pythium coimbatorense, Globisporangium
megalacanthum, Globisporangium myriotyllum, Pythium
paroecandrum, Pythium periilum, Pythium periplocum,
Globosporangium perniciosum, Pythium rostratum, Glo-
bisporangium salpingophorum, Globisporangium spino-
sum, Globisporangium splendens, Globisporangium ultimum
and Phytopythium vexans (Andrés & Rivera, 2016).

In the present paper the author describes
the species of the formerly named Pythium genus
identified by him in commercial woody contai-
ner ornamental production centres of Galicia and
Northern Portugal as the result of his work as an
independent plant pathologist and researcher.

2. Material & Methods

2.1. Plant production centres included in the study
and sampling method

The study has been carried out in thirteen woody
ornamental production centres of Galicia —nine
located in the province of Pontevedra, three in A
Coruna and the other one in Lugo- and two pro-
duction centres of Northern Portugal. The sam-
ples taken in this study in field conditions were
plant material with symptoms of the disease.
Each sample contained six plants. The samplings
were carried out on each centre, every two or four
weeks, intermittently, from 1999 to 2019.

2.2. Identification of potential telluric pathogens
2.2.1. Isolation method

Fragments of the stem and root bases of diseased
plants were prepared for fungi isolation. The sur-
face of these fragments was disinfected with 0.6
% sodium hypochlorite for 4 minutes and plated
on PDA (potato dextrose agar) (Rapilly, 1968).
The fungi and chromists were grown under labo-
ratory conditions and microscope observations
were carried out every 24 hours during one week.

All of the formerly Pythium (Phytopythium, Elon-
gisporangium, Pythium and Globisporangium) isolates
were plated on V8 medium, grown for one week
and then passed to sterile petri dishes with steri-
le water, where they were grown under fluores-
cent light in order to produce sporangia.
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2.2.2. Taxonomical criteria for the determination of the
formerly named Pythium species

The formerly named Pythium species were identi-
fied following taxonomical criteria described by
Uzuhashi et al. (2010) as well as by Andrés & Ri-
vera (2016). These taxonomical keys are included
on the annex of this paper.

3. Results

The different formerly named Pythium species iden-
tified from woody ornamental hosts in Galician and
Northern Portuguese nurseries were the following:

1. Globisporangium ultimum (Trow) Uzuhashi, Tojo
& Kakish

I[solated hosts:

Galician nurseries: Laurus nobilis, Cotoneaster
lacteus, Phormium tenax, Pinus pinaster, Diosma ericoi-
des, Dianthus caryophyllus.

Northern Portuguese nurseries: Aloysia citro-
dora, Argyranthemum, Ocimum basilicum, Ruta graveo-
lens, Thymus mastichina, Alyssum maritime, Passiflora
edulis and Rosmarinus officinallis.

Type of crop: container.

Province — Region: A Coruna, Pontevedra, Lugo
(Galicia) and Northern Portugal.

2. Globisporangium spinosum (Sawada) Uzuhashi,
Tojo & Kakish

I[solated hosts:

Galician nurseries: Camellia japonica.

Northern Portuguese nurseries: Origanum vul-
gare.

Type of crop: container.

Province — Region: A Coruna, Pontevedra, Lugo
(Galicia) and Northern Portugal.

3. Phytopythium vexans (de Bary) Abad, de Cock,
Bala, Robideau, A.M. Lodhi & Lévesque

Isolated hosts:

Galician nurseries: Pinus radiata, Photinia = fra-
serii, Grevillea lanigera, Hydrangea macrophilla, Diosma
ericoides, Azalea and Metrosideros robusta.

Northern Portuguese nurseries: Argyranthe-
mum, Passiflora edulis, Fuchsia hybrid.

Type of crop: container.

Province — Region: A Corunia, Lugo, Pontevedra -
(Galicia) and Northern Portugal.

4. Pythium aphanidermatum (Edson) Fitzp
Isolated hosts: Camellia japonica.
Type of crop: container.

Province — Region: Pontevedra(Galicia).

5. Pythium periilum Drechsler
Isolated hosts: Phyllostachys nigra.
Type of crop: container.

Province - Region: A Coruna (Galicia).

4. Results

Globisporangium ultimum has already been referen-
ced before in Spain (Melgarejo et al., 2010; Andrés
& Rivera, 2016 ¢) as well as in Galicia (Andrés
& Rivera, 2016 b) but not on woody ornamental
hosts. Therefore, the isolation of such species in-
juring the hosts sampled on the Galician nurse-
ries — Laurus nobilis, Cotoneaster lacteus, Phormium
tenax, Pinus pinaster, Diosma ericoides and Dianthus
caryophyllus— are first references of such pathoge-
nic chromist on these hosts in our country (Mel-
garejo et al., 2010; Andrés & Rivera, 2016 c) as
well as in Galicia (Andrés & Rivera, 2016 b).

Globisporangium spinosum has already been refe-
renced before from a greenhouse with a previous
Cucumis sativus crop, but not on woody ornamen-
tal crops (Sanchez et al., 2000). It has not been
referenced before in Galicia (Andrés & Rivera,
2016 b). Therefore the references of such patho-
gen on Camellia japonica are also first citations of
such pathogen in our country as well as in Galicia
(Melgarejo et al., 2010; Andrés & Rivera, 2016 b;
Andrés & Rivera, 2016 ¢).

Phytopythium vexans has been previously refe-
renced in Galicia and therefore in Spain on woo-
dy ornamentals (Andrés, 2015) but only on Metro-
sideros robusta, therefore the citations included in
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this paper of such pathogen on Pinus radiata, Pho-
tinia x fraserii, Grevillea lanigera, Hydrangea macrophi-
lla, Diosma ericoides and Azalea, are first references
for Spain, and therefore for Galicia (Melgarejo et
al., 2010; Andrés, 2015; Andrés & Rivera, 2016 ).

Some of the interactions pathogen-host in-
cluded in this paper are, according to the infor-
mation obtained by the author of this paper, first
references worldwide: these are isolation of Glo-
bisporangium ultimum injuring Laurus nobilis, Coto-
neaster lacteus, Aloysia citrodora, Ocimum basilicum,
Ruta graveolens, Thymus mastichina, Diosma ericoides
and Rosmarinus officinallis; the isolation of Globispo-
rangium spinosum on Origanum vulgare and on Came-
lia japonica as well as the isolation of Phytopythium
vexans on Photinia * fraserii, Grevillea lanigera, Hy-
drangea macrophilla, Diosma ericoides as well as on
Azalea (Farr & Rossman, 2020; Farr & Rossman,
2020 b; Farr & Rossman, 2020 c).

The genus and species determination of the
formerly named Pythium species is also important
for woody ornamental production centres, in or-
der to design sustainable plant protection pro-
grams, due to the increasing problem of resistan-
ce to fungicides, specially referenced on species
of these genera. Up to the date of publication the-
re are references of resistance of Pythium aphanider-
matum, Pythium irregulare, Globisporangium splendens
as well as Globisporangium ultimum to Phenylamide
fungicides— with FRAC group code 4-; Pythium
aphanidermatum to Qol fungicides —with FRAC
code 3—; Pythium aphanidermatum, Pythium irregulare,
Globisporangium splendens as well as Globisporangium
ultimum to Carbamates —~with FRAC code 28~ as
well as Pythium aphanidermatum to phosphonates -
with FRAC code 33— (FRAC, 2020).

The species determination, among the for-
merly named Pythium genus, is also important for
another reason: plant quarantine. The existence
of certain formerly named Pythium species con-
sidered quarantine pathogens for certain coun-
tries, makes the genus determination completely
useless for nursery plant producers as well as
for plant inspectors. These need quick and sure
analysis, that may determine up to species sta-
tus, in order to avoid introductions and spread of
these quarantine pathogens. Among the studied spe-

cies Phytopythium vexans is considered a quaranti-
ne pathogen in South Korea (List of Regulated
Pests of Korea, 2011) as well as in Perta (Lista de
plagas cuarentenarias del Pera, 2012). Other for-
merly named Pythium species that are considered
quarantine pathogens on certain countries of the
world are the following: Globisporangium splendens,
Globisporangium paroecandrum, Pythium myriotylum,
Globisporangium echinulatum, Globisporangium mami-
llatum, Globisporangium debaryanum, Globisporangium
sylvaticum, Pythium tracheiphilum as well as Pythium
irregulare (Andrés, 2015; EPPO, 2020; EPPO, 2020 b).
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TABLE 1. TAXONOMYCAL KEY TO THE FORMERLY NAMED PYTHIUM GENERA ACCORDING TO UZUHASHI ET AL.,

(2010)

1. Filamentous sporangia, inflated or not Pythium

1. Not filamentous sporangia 2

2. Sporangia ovoid to pyriform, sometimes irregularly shaped Ovatisporangium
2. Sporangia usually globose 3

3. Sporangia clavate to elongate Elongisporangium
3. Sporangia sometimes proliferating Globisporangium
3. Sporangia not proliferating, secondary hyphae branched complexely Pilasporangium
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TABLE 2. TAXONOMYCAL KEY TO THE GLOBISPORANGIUM SPECIES PATHOGENIC TO VEGETABLE AND

ORNAMENTAL CROPS WORLDWIDE (ANDRES & RIVERA, 2016)

1. Oogonia produced in single cultures 2

1. Oogonia not or scarcely produced in single cultures G. sylvaticum

2. Oogonial diameter larger than 40 um G. polymastum
2. Oogonial diameter smaller than 40 um 3

3. Antheridial cells mostly single; oogonia on average 38,5 pm in diameter 4

3. Antheridial cells 1- 8; oogonia on average 34 pm in diameter G. uncinulatum
4. Globose oogonia 5

4. Globose oogonia not present G. meglacanthum
5. Oogonia with 2 oospores G. intermedium
5. Oogonia with two oospores not present 6

6. Catenulate oogonia G. paroecandrum
6. Catenulate oogonia not present 7

7. Terminal oogonia G. rostratum

7. Terminal oogonia not present 8

8. Catenulate hyphal swellings G. carolinianum
8. Catenulate hyphal swellings not present 9

9. Antheridial cells single and oogonia with 38.5 pm in diameter G. mastophorum
9. Antheridial cells single and oogonia with 38.5 um in diameter not present | 10

10. Intercalary oogonia present 11

10. Intercalary oogonia not present G. hypoginum
11. Monoclinous antheridia 12

11. Monoclinous antheridia not present G. splendens

12. Oogonia with 29 um in diameter G. violae

12. Oogonia with 29 pm in diameter not present 13

13. Hyphal swellings larger than 30 pm in diameter G. spinosum

13. Hyphal swellings larger than 30 pm in diameter not present 14

14. Hypoginous antheridia 15

14. Hypoginous antheridia not present G. mamillatum
15. Diclinous antheridia G. irregular

15. Diclinous antheridia not present 16

16. Aerial mycelium in cornmeal agar G. ultimum

16. Aerial mycelium in cornmeal agar not present G. echinulatum
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TABLE 3. TAXONOMYCAL KEY TO THE PYTHIUM SPECIES PATHOGENIC TO VEGETABLE AND ORNAMENTAL

CROPS WORLDWIDE (ANDRES & RIVERA, 2016)

1. Antheridia sessile P, dissotocum
1. Sessile antheridia not present 2

2. Catenulate hyphal swellings present P, perniciosum
2. Catenulate hyphal swellings not present 3

3. Clear yellow oospore present 4

3. Clear yellow oospore not present 5

4. Diclinous antheridia P. coloratum
4. Diclinous antheridia not present P acanthicum
5. Large antheridial cells with furrows P, sulcatum

5. Large antheridial cells with furrows not present 6

6. Oogonial stalks curved towards the antheridia P, deliense

6. Oogonial stalks curved towards the antheridia not present 7

7. Terminal oogonia present 8

7. Terminal oogonia not present P, salpingophorum
8. Esporangia inflated, oogonial projections blunt P, periplocum
8. Esporangia inflated, oogonial projections blunt not present 9

9. Maximum growth temperatures higher than 40°C 10

9. Maximum growth temperatures lower than 40°C 11

10. Monoclinous antheridia P aphanidermatum
10. Monoclinous antheridia not present P. myriotylum
11. Fingerlike sporangia present P, periilum

11. Fingerlike sporangia not present 12

12. Intercalary oogonia not present P. arrhenomanes
12. Intercalary oogonia present 13

13. Antheridia 1-3 present 14

13. Antheridia 1-3 not present 15

14. Diclinous antheridia present P. monospermum
14. Diclinous antheridia not present P. graminicola
15. Antheridia originating 1-5 um below the oogonia 16

15. Antheridia originating 1-5 um below the oogonia not present 17

16. Oospore wall up to 3 pm P aquatile

16. Oospore wall up to 3 um not present P, torulosum

17. Aplerothic oospore 18

17. Aplerothic oospore not present P, tracheiphilum
18. Monoclinous antheridia P. coimbatorense
18. Monoclinous antheridia not present 19

19. Diclinous antheridia 20

19. Diclinous antheridia not present P, hydnosporum
20. Oogonial projections acute, 5-7 um long P, oligandrum
20. Oogonia projections acute, 5-7 um long not present P, volutum
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TABLE 4. TAXONOMYCAL KEY TO THE OVATISPORANGIUM (ACTUALLY RENAMED AS PHYTOPYTHIUM) SPECIES
PATHOGENIC TO VEGETABLE AND ORNAMENTAL CROPS WORLDWIDE (ANDRES & RIVERA, 2016)

1. Lobed antheridia. Oospores with 17 pm in diameter O. vexans

1. Lobed antheridia. Oospores with 17 um in diameter not present 2

2. Antheridia long cylindrical, without waves or furrows; oospores wall 4-6 pm thick | O. helicoides

2. Antheridia wavy or furrowed; oospore wall up to 3,5 pm thick O. oedochilum
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Resumen

En el presente trabajo el autor describe los aspectos biologicos de mayor relevancia de un total de 5 espe-
cies diferentes del anteriormente denominado género Pythium —Globisporangium ultimum, Globisporangium
spinosum, Phytopythium vexans, Pythium aphanidermatum, Pythium periilum— identificadas por el mismos en
los centros de produccion ornamental de Galicia y norte de Portugal como resultado de su labor como
consultor fitopatologico independiente, describiendo, asi mismo, las técnicas y métodos de control de
las mismas, mas indicados para estas zonas de produccion. Incluye 35 fotografias de sintomas asi como
de los patogenos realizadas por el autor.

Palabras clave: Globisporangium ultimum, Globisporangium spinosum, Phytopythium vexans, Pythium aphaniderma-
tum, Pythium periilum, ornamentales lefiosas.

Abstract

Inthe present paper the author describes the most relevant biological aspects of 5 different formerly named Pythium species —Glo-
bisporangium ultimum, Globisporangium spinosum, Phytopythium vexans, Pythium aphanidermatum, Pythium periilum— iden-
tified by him in the plant production centres of Galicia and Portugal as the result of his work as an independent plant pathology
consultant. He also describes the most adequate management methods recommended for these production regions. The paper inclu-
des 35 photographs of symptoms of the diseases as well as of the pathogens carried out by the author.

Keywords: Globisporangiumultimum, Globisporangium spinosum, Phytopythium vexans, Pythium aphanidermatum, Pythium
periilum, woody ornamentals.

28 Andrés Ares / Professional Plant Protection 9 (2020): 71 - 87



Biologia y control de especies del anteriormente denominado Pythium en especies lefiosas ornamentales

Foto 21. Globisporangium spinosum infectando plantula de
Origanum officinalis

.

Foto 24. Esporangios toluroides tipicos de Pythium apha-
nidermatum

Foto 23. Globisporangium spinosum infectando plantula de
Origanum officinalis Foto 25. Esporangios tipicos de Pythium aphanidermatum
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Diaporthe passiflorae Crous & Lombard (ana. Phomopsis passiflorae Lue & Chi)
pathogen of Passiflora edulis in woody ornamental nurseries of Northern Portugal.

Diaporthe passiflorae Crous ¢ Lombard (ana. Phomopsis passiflorae Lue ¢ Chi) patégeno Passiflora edulis en
viveros de planta leiosa ornamental del norte de Portugal.

J.L. Andrés Ares

[lustrations: M. Marin Rodriguez
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Abstract

In the present paper the author describes the isolation of the pathogen Diaporthe passiflorae from contai-
ner Passiflora edulis crops in ornamental nurseries of Portugal as the result of his work as an independent
plant pathology consultant.

Key words: maracuja, woody ornamentals, Northern Portugal.

Resumen

Encel presente trabajo el autor describe el aislamiento del patogeno Diaporthe passiflorac de plantas de Passiflora edulis cultiva-
das en contenedor enviveros ornamentales del norte de Portugal, como resultado de su labor como patélogo vegetal independiente.

Palabras clave: maracuja, ornamentales lefiosas, norte de Portugal.

1. Introduction disease. The phytopathological analysis were ca-

) ) , ) rried out at the private laboratory of the author.
Fruit species cultivated as container woody or-

namental crops are increasing in surface in the

last years specially in Northern Portugal. Yellow
irregular leaf spots were found on container ma-
racuja —Passiflora edulis— plants, at an ornamental
nursery located in Northern Portugal. This plant
production centre was inspected by the author
diagnosing the causal agent responsible of the

2. Symptoms

Yellow or tan irregular spots without a distinct
margin, 3-6 mm in diameter, were observed on
the leaves of the host, at the state of 8 to 10 lea-
ves. Sometimes light tan spots with a yellow halo

Andrés Ares / Professional Plant Protection 9 (2020): 89 - 93 31



Diaporthe passiflorae pathogen of Passiflora edulis in woody ornamental nurseries of Northern Portugal

were produced. Sometimes the spots gained sur-
face and affected the main part of the leaf. Inside
the spots, mainly on the lower surface, we could
observe black spots. With favourable conditions
for the disease we could also see cream conidial
droplets flowing from each of the black spots.

3. Isolation of the causal fungus

Fragments of the fungal structures were plated
on slides with methylene blue used as staining
solution. These fungal structures were observed
on optical microscope.

Diaporthe species was identified following the
pathogen descriptions carried out by Crous et dl.,
(2012).

4. Morphological characteristics

Conidiophores were smooth and hyaline, with 2
or 3 septa, branched, densely aggregated, cylin-
drical with the following dimensions: 22-30 x
2,6-3,8 pm. The conidiogenous cells were phia-
lidic, cylindrical, terminal and lateral with slight
taper appex and a visible periclinal thickening.
They had the following dimensions: 7-14 x 1,5
-2,3 pm. Alpha conidia were aseptate, hyaline,
smooth ellipsoid with the following dimensions:
6-8 x 2,3-3,1 pm. Beta conidia were spindle-sha-
ped, aseptate, hyaline smooth and with the fo-
llowing dimensions: 17-18 x 1,6-1.9 pm. Figures
n°1,n°2 and n° 3.

5. Results & Discussion

The species was identified as Diaporthe passiflorae
Crous & Lombard. Phomopsis rot of Passiflora edulis
has traditionally been related to infections of Pho-
mopsis tersa damaging leaves, fruit and twigs ha-
ving been referenced before in Portugal (Sutton,
1980). According to the information obtained by
the author, there are no previous references of the
infection of Diaporthe passiflora on Passiflora edulis
in Portugal (Farr & Rossman, 2020).
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7. Figures & Photographs

Figure 2. Beta conidia of Diaporthe passiflorae
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Photo 2. Leaf spots on the lower leat surface of Passiflora
edulis produced by Diaporthe passiflorae

Photo 1. Leaf spots on the upper leat surface of Passiflora

edulis produced by Diaporthe passiflorae
Photo 3. Leaf spots on the lower leat surface of Passiflora
edulis produced by Diaporthe passiflorae
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Resumo

No presente traballo os autores describen as técnicas mais adecuadas de manexo integrado de enfermi-
dades fanxicas e cromisticas a empregar nas explotacions do cultivo de petunia —Petunia x hybrida— en
contedor de zonas con clima atlantico, baseandose na sta experiencia como consultor fitopatoloxico e
consultora ornamental nas explotacions deste cultivo de Galicia e do norte de Portugal.

Palabras clave: fungos da petunia, cromistas da petunia, manexo integrado.

Abstract

Inthe present paper the authors describe the most suitable techniques recommended for the control of fungal and chromistic disea-
ses in container petunia —Petunia x hybrida— nurseries with atlantic climate, with the base of their experience as plant pathology
and ornamental consultants in Galician and northern Portugal petunia nurseries.

Keywords: petunia fungi, petunia chromists, integrated control..

1. Enfermidades funxicas e cromisticas clave  considerandoos patoxenos clave deste cultivo

no cultivo da petunia de clima atlantico nas condicions de clima atlantico:

Tras mais de 10 anos de experiencia como consul- — Botrytis cinerea
tores fitopatoloxico e ornamental, nos cultivos de
petunia e surfinia —Petunia * hybrida—, os autores
puideron constatar a presenza dos seguintes pa- - Rhizoctonia solani
toxenos funxicos e cromisticos provocando dano
economico nas explotacions de cultivo en conte-
dor tanto de Galicia como do norte de Portugal, - Phytopythium vexans

— Golovynomices cichoracearum

— Phytophthora nicotianae
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3. Golovynomices cichoracearum

Tratase do oidio mais frecuente nos cultivos de
especies herbaceas ornamentais en contedor.

3.1. Sintomas observados en Galicia

Pode afectar a este cultivo en calquera estadio de
desenvolvemento provocando capas de conidias

Foto 8. Phytophthora nicotianae en Petunia x hybrida

Foto 9. Phytophthora nicotianae en Petunia X hybrida

brancas sobre a superficie foliar. En caso de ata-
ques fortes, a parte de cubrir toda a superficie fo-
liar, provoca os murchados das follas.

3.2. Aspectos importantes da sua bioloxia

O ciclo de vida pode iniciarse a partir de conidios
ou de ascosporas. Estas estruturas ao entrar en
contacto co hospede baixo condiciéns propicias,
inician a xerminacion que pode comezar en daas
horas se a intensidade da luz se reduce.

A diseminacion das esporas polo vento é fun-
damental para o progreso da doenza. A xermina-
cion producese con humidade relativa a partir do
20%, pero valores altos deste factor aumentan a
propagacion da doenza. A temperatura 6ptima
de desenvolvemento do fungo cifrase en 26-28°C,
pero citaronse infeccions a partir dos 10°C.

Outro elemento que infltie positivamente na
infeccion ¢ a alta densidade de plantas cultivadas,
pois créanse condicions de humidade, temperatura
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Resumo

No presente traballo os autores describen as técnicas mais adecuadas de manexo integrado de pragas
a empregar nas explotacions do cultivo da Petunia x hybrida en contedor de zonas con clima atlantico,
baseandose na stia experiencia como consultor entomoloxico e consultora ornamental nas explotacions
deste cultivo de Galicia e do norte de Portugal.

Palabras clave: pragas da petunia e surfinia, manexo integrado.

Abstract

Inthe present paper the authors describe the most suitable techniques recommended for the control of pests in container Petunia x
hybridanurseries with atlantic climate, with the base of their experience as entomological and ornamental consultants in Galician
and northern Portugal nurseries.

Keywords: petunia and surfinia pests, integrated management..

1. Pragas clave do cultivo en clima atlantico contedor tanto de Galicia como do norte de Por-

tugal, considerandoas pragas clave deste cultivo

Tras mais de 10 anos de traballo como consulto- nas condicions de clima atlantico:

res entomol6xicos e ornamentais nos cultivos de

petunia e surfinia, estes autores puideron consta-
tar a presenza das seguintes pragas provocando
dano economico nas explotacion de cultivo en

— Autographa gamma
— Trialeurodes vaporariorum

— Frankliniella occidentallis
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5. Aulacorthum circumflexum

Praga de afidos moi polifaga e habitual nos cul-
tivos ornamentais de invernadoiro: Begonia, Cal-
ceolaria, Cineraria, Chrysanthemum, Cyclamen, Petunia,
Primula rosa e Viola.

As femias apteras disponien dun tamano de
1,2-2,6 mm de longo, de cor amarela verdosa con
marcas negras no abdome que forma un patron
con forma de ferradura. As antenas e patas son de
cor clara, os sifanculos a caudas claras e alonga-

das.

As femias aladas dispoiien dun tamario de 1,6-
2,4 mm de longo e son similares as apteras.

As ninfas son similares aos adultos pero sen o
patron negro.

5.1. Danos que provocan

afidos aparecen tanto en follas como en flores e as
fortes infestacions poden provocar un dano im-
portante sobre numerosas ornamentais. As plan-
tas infestadas cobrense de melaza e fumaxinas.
As plantas danadas tamén poden ser infectadas
por virus transmitidos por estas especies de afidos.

5.2. Aspectos importantes da sia bioloxia

Esta especie ¢ enteiramente partenoxenética. A
reproducion contintia ao longo de todo o ano se as
condicions son favorables, pero os afidos son xe-
ralmente mais numerosos a comezos da primave-
ra. As formas aladas aparecen de forma ocasional

Foto 7. Danos producidos por acaro branco —Phytonemus
pallidus— sobre petunia

Guia para o manexo integrado de pragas da petunia en clima atlanticol

Foto 8. Danos producidos por acaro branco —Phytonemus
pallidus— sobre petunia

Foto 9. Danos producidos por acaro branco —Phytonemus
pallidus— sobre petunia
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Guia para o manexo integrado de pragas da petunia en clima atlantico

TABOA 3. COMPATIBILIDADES DAS MATERIAS ACTIVAS INSECTICIDAS COS AXENTES DE CONTROL BIOLOXICO
RECOMENDADOS NESTA GUIA

MATERIA COMPATIBILIDADE DAS MATERIAS ACTIVAS INSECTICIDAS COS
ACTIVA AXENTES DE CONTROL BIOLOXICO RECOMENDADOS NESTA GUIA *
Fitoseidos? | Antocéridos? | Orius spp. | Chrysoperla | Coccinélidos * | Aphidius spp. | Sirfidos*
carnea
Abamectina T T C C T
Acetamiprid
Azadiractina T T C M C M M
Buprofezin C C C C
Cipermetrina T T M C T
Deltametrina T T T T
Fenpiraximato T C C C T T M
Formetanato T T M T C T
Imidacloprid T T T M T T
Lambda-cihalotrin T T C T
Pirimicarb C C C C M
Piriproxifen C C C M T

! Compatibilidade co axente de control bioldxico:

C: compatible
M: medianamente compatible
T: non compatible

Caso de que non exista informacion a casina aparecera en branco.

Tan s6 existe informacion das materias activas indicadas na taboa.
? Fitoseidos: Amblyseius cucumeris, Amblyseius swirskii.
? Antocéridos: Anthocoris spp. A excepcion Orius spp. —tamén antocérido- que vai nunha casifa 4 parte.
* Coccinélidos: Coccinella septempunctata.
* Sirfidos: Episyrphus balteatus.
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