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Abstract

In the present paper the author carries out a list with the Hemiptera species, belonging to Coccidae, Dids-
pididae, Pseudococcidae or Rhizoecidae identified on woody ornamental crops of Galicia, as part of his inde-
pendent consultancy service, carried out from 1999 to 2019. A total number of 12 new different species
were identified, 5 Coccidae, 5 Diaspididae, 1 Pseudococcidae and 1 Rhizoecidae. Considering only crop pests, 7
from 11 were new references for woody ornamental crops in Galicia and 4 of them were new references
for Spain.

Key words: ornamental armoured scales, ornamental soft scales, ornamental mealybugs, Galicia, woo-
dy ornamental crops.

Resumen

Enelpresentetrabajoel autorrelacionalatotalidad deespeciesde hemipterosdelas familias Coccidae, Diaspididae, Pseudococcidae
y Rhizoecidae identificadas en cultivos de especies lefiosas ornamentales de Galicia, basandose en la informacion obtenida de su
trabajo como consultor entomoldgico independiente, desde 1999 a 2019. Se identificaron un total de 12 especies diferentes, 5 de
la familia Coccidae, 5 de Diaspididae, 1 perteneciente a Pseudococcidae y 1 a Rhizoecidae. En condiciones de cultivo, 7 de las 11
especies relacionadas son nuevas citas, para Galicia'y 4 de las mismas para Esparia.

Palabras clave: Coccidos ornamentales, diaspididos ornamentales, pseudococcidos ornamentales, Galicia, cultivos de lefiosas
ornamentales.

1. Introduccién The situation in the rest of Spain is not much bet-

ter: Villaba makes a list of the most important
scales identified by her in the gardens of Central
Spain: Quadraspidiotus perniciosus, Aspidiotus hederae,

Except for the valuable references of Camellia japo-
nica —Hemiberlesia rapax, Pulvinaria floccifera, Coccus

hesperidium, Planococcus citri and Cerosplastes sinensis
(Salinero & Vela, 2004) —there is a great lack of
information about armored scales, soft scales or
mealybugs species in Galicia- Northwest Spain-.

Pseudococcus adonimum, Aucalaspis rosae, Aonidia lau-
ri, Leucaspis pini, Unaspis euonymi, Phoenococcus mar-
latti, Curulaspis juniper and Diaspis viscid (Villava,
1996). Munoz & Ruperez study the main causes

Andrés Ares / Professional Plant Protection 7 (2019): 9-17 11
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of the cypress missing in Spain, specifying the
following scales as part of these causes: Pericerya
purchase, Eriococcus juniper, Caruaspis carueli, carulas-
pis juniper, Lineaspis striata, Diaspis vici and Chionas-
pis striata (Munoz & Ruperez, 1980).

Soria studies the coccoidea species from or-
namental yews (Taxus baccata) in Spain, spe-
cifying the following species: Parthenolecanium
pomeranicum, Pulvinaria floccifera, Lineaspis striata,
Curulaspis juniper and Chrysomphalus dictyospermi
(Soriaetal.,1996). This author also studies the
main Curulaspis species identified at parks and
gardens of Central Spain, which were the fo-
llowing: Curulaspis juniper and Curulaspis caureli
(Soria et al., 1993). This author also describes
the presence of the armoured scales Odonaspis
greeni and Bambusaspis bambusae. The first one
identified on Bambusa ventricosa in Madrid and
Bambusaspis bambusae on Bambusa sp. in the Ca-
nary islands (Soria et al., 1998).

Pons studies the main key pests of the main
urban green areas of Lleida (Cataluna, Northeats
Spain) pointing out the following coccidae spe-
cies: Palaeococcus fuscipenis and Pseudaucalaspis pen-
tagona (Pons et al., 2006).

The identification of the main key species of
woody ornamental crops is specially useful for
the design of sustainable plant protection pro-
grams due to the problem of resistance to insec-
ticides referenced on different armored scales
—Aonidiella aurantii to carbamate insecticides in
California— (Grafton-Cardwell, 1995), soft scales
—Phenacoccus solenopsis to deltametrin in Pakistan
(Saddiq et al., 2015), Pseudococcus affinis to chloro-
pyrifos in New Zealand (Charles et al.,1993) - and
mealybugs.

2. Material & methods

The study was carried out only in woody orna-
mental production centres of Galicia, intermit-
tently from 1999 to 2019. The samples were obtai-
ned from 9 nurseries belonging to the following
Galician provinces: 6 in Pontevedra and 3 in A
Coruna. The entomological monitoring of the
pests was carried out every 15 or 30 days, sam-
pling periodically in order to identify the hemip-
tera species by means of classical entomological
determination methods.

The infested plant material samples were
analyzed in the entomological laboratory of the
firm CONSULTORIAS NOROESTE S.C. The

mounting methods were based on the studies
of Williams and Granara de Willink (1992).

The species determinations, carried out by
the author, were performed based on the fo-
llowing taxonomical keys: Williams and Wat-
son (1990) and Pellizari & Germain (2010) for
Coccidae species; Miller & Davidson (2005) for
Diaspididae species; Williams and Granara de
Willink (1992) and Kaydan & Gullan (2012)
for Pseudococcidae species and Ramos-Portilla
(2015) for Rhizoecidae species.

3. Results

LIST OF IDENTIFIED ESPECIES

FAMILY COCCIDAE

1. Coccus hesperidium Linnaeus, 1758
Hosts: Nerium oleander, Laurus nobilis
Type of crop: soil.

Province: Pontevedra

2. Protopulvinaria pyriformis (Cockerell)
Hosts: Gardenia japonica, Laurus nobilis
Type of crop: container.

Province: Pontevedra

3. Pulvinaria floccifera (Westwood)
Host: Ilex aquifolium, Camellia japonica.
Type of crop: container.

Province: Pontevedra

4. Eriococcus leptospermi, Maskell, 1891
Host: Leptospermum scoparium
Type of crop: container.

Province: A Coruna

5. Ceroplastes sinensis (Del Guercio, 1900)
Host: Ilex aquifolium
Type of crop: soil and container

Province: Pontevedra

12 Andrés Ares / Professional Plant Protection 7 (2019): 9-17
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FAMILY DIASPIDIDAE

6. Aspidiotus nerii (Bouche, 1833)

Hosts: Cyca revolute, Laurus nobilis
Type of crop: container.

Province: Pontevedra

7. Nuculaspis regnieri (Balachowski, 1928)

Hosts: Cedrus atlantica
Type of crop: container.

Province: Pontevedra

8. Saissetia oleae (Olivier, 1791)

Host: Cyca revoluta
Type of crop: container

Province: Pontevedra

9. Unaspis euonymi (Comstock)
Host: Euonymus japonicus
Type of crop: soil.

Province: Pontevedra

10. Hemiberlesia rapax (Comstock) 1881

Host: Camellia japonica
Type of crop: container.

Province: Pontevedra
FAMILY PSEUDOCOCCIDAE

11. Balanococcus diminutus, Leonardi, 1918

Hosts: Phormium tenax, Viburnum tinus, Nandina
domestica.

Type of crop: container.
Province: Pontevedra
Type of crop: container.

Province: A Corufia, Pontevedra

FAMILY RHIZOECIDAE

12. Rhizoecus falcifer Kunckel d Herculais

Hosts: Phyllostachys aurea, Phyllostachys nigra, Leu-
cothoe fontanesiana, Buxus sempervirens, Camellia japo-
nicd.

Type of crop: container.

Province: A Coruna, Pontevedra

4. Discussion

Scale insects are one of the arthropod groups
most commonly dispersed between countries as
a consequence of the international trade being
one of the most successful groups invading new
geographical areas (O° Connor et al., 2013). This
was also confirmed in this study: all of the spe-
cies identified by the author in Galicia were non-
native, probably introduced by the planting ve-
getal material imported from other countries or
geographical regions.

It is important to mention that 7 out of the
total number of species were first references of
their presence in Galicia —Protopulvinaria pyryfor-
mis, Eriococcus leptospermi, Aspidiotus nerii, Nuculas-
pis regnieri, Saisetia oleae, Unaspis euonymi, and Ba-
lanococcus diminutus— and two of them ~Eriococ-
cus leptospermi and Balanococcus diminutus— were
first references on any crop in Spain (De Linan,
1998: Garcia Mari et al., 1994; Villalva, 1996; Pe-
llizari & Germain, 2010). If we consider only
ornamental crops there were four new references
for our country with this study: Protopulvinaria
pyriformis, Eriococcus leptospermi, Hemiberlesia rapax
and Balanococcus diminutus (De Linan, 1998; Gar-
cia Mari et al., 1994; Villalva, 1996; Pellizari &
Germain, 2010).

The hosts where the different species were
identified are also important to mention, sin-
ce there were 7 new registers that were not
previously referenced worldwide, these are the
following: Protopulvinaria pyryformis on Gardenia
japonica, Saissetia oleae on Cyca revoluta, Rhizoecus
falcifer on Phyllostachys aurea, Phyllostachys nigra
and Leucothoe fontenesiana as well as Balanococus
diminutus on Viburnum tinus and Nandina domestica
(Malumphy & Badmin, 2012; Granara de Willink
& Claps, 2003; Pellizari & Germain, 2010; Alford,
1995).

All of the identified species were clearly
phytophagous in the conditions of Galicia, con-
sidered as important pests for all their respec-
tive crops. This is not in concordance with the
results described by certain authors that point
out that certain species are not injurious to orna-
mental crops in their climatic conditions: Aspidiotus
nerri and Hemiberlesia rapax on several ornamental

Andrés Ares / Professional Plant Protection 7 (2019): 9-17 13
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species in Argentina (Granara the Willink &

claps, 2003).

None of the twelve identified species is still
considered quarantine in Europe. Unaspis cuon-

Africa (Al list), Saissetia oleae in East Africa,

Southern Africa and Azerbaijan (Al list) and

ymi is considered quarantine pest in Southern

Ceroplastes sinensis for Eastern and Southern
Africa (A 1list) (EPPO, 2019).

TaBLE 1. HEMIPTERA SPECIES OF THE FAMILIES CoccIDAE, DIASPIDIDAE, PSEUDOCOCCIDAE AND RHIZOECIDAE IDENTIFIED ON
WOODY ORNAMENTAL CROPS IN GALIcIA FROM 1999 To 2019 AND ITS REFERENCES WORLDWIDE

Identified species

Cited in Galicia on
ornamental crops

Cited in Spain on
ornamental crops

Present in Spain
as a polypha-
gous pest**

Native range

1. Coccus hesperidium

Salinero & Vela, 2004

De Lifdn, 1998

Pellizari & Germain,

Tropical/subtropical

leptospermi, Maskell,
1891.

Linnaeus, 1758 2010

2. Protopulvinaria No No Pellizari & Germain, Asia —Tropical
pyriformis (Cockerell) 2010

3. Pulvinaria floccifera | Salinero & Vela, 2004; De Lifidn, 1998 Pellizari & Germain, Asia — Temperate
(Westwood) Andrés, 2017. 2010

4. Eriococcus No No No Australasia/Australia

5. Ceroplastes sinensis
(Del Guercio, 1900)

Salinero & Vela, 2004;

Salinero & Vela, 2004;

De Lifian, 1998

Central America

Kunckel d 'Herculais

Andrés, 2017

6. Aspidiotus nerii No De Lifdn, 1998; Pellizari & Germain, Afrotropical
(Bouche, 1833) Garcia Mari et al., 2010

1994
7. Nuculaspis regnieri No De Lifdn, 1998 * De Lindn, 1998 * Northern Africa
(Balachowski, 1928)
8. Saissetia oleae No Garcia Mari et al., Pellizari & Germain, Afrotropical
(Olivier, 1791) 1994 2010
9. Unaspis euonymi No De Lifan, 1998; Pellizari & Germain, Asia temperate/
(Comstock) Villalva 1996 2010 Eastern Asia
10. Hemiberlesia rapax | Salinero & Vela, 2004; No Pellizari & Germain, Cryptogenic
(Comstock) 1881 Andrés, 2017 2010
11. Rhizoecus falcifer Andrés, 2017 Gomez Menor, 1937; | Martin Mateo, 1985 Cryptogenic

12. Balanococcus
diminutus, Leonardi,
1918

No

No

No

Australasia/Australia

* Referenced on Cedrus atlantica either as forest crop or ornamental crop.

** The reference does not specity if it is an ornamental pest or an arthropod infesting other type of crops.

14
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TABLE 2. HoSTS AND STATUS OF THE HEMIPTERA SPECIES BELONGING TO THE FAMILIES CoccIDAE, DIASPIDIDAE, PSEUDOCOCCIDAE
AND RHIZOECIDAE IDENTIFIED ON WOODY ORNAMENTAL CROPS IN GALICIA FROM 1999 10 2019 AND ITS REFERENCES WORLDWIDE

Identified species

Species status

Ornamental hosts
identified in this
study in Galicia

Referenced on such orna-
mental crops worldwide

1. Coccus hesperidium
Linnaeus, 1758

Non- native introductions
naturalised outdoors

Nerium oleander

Malumphy & Badmin, 2012;
Granara de Willink & Claps, 2003

Laurus nobilis

Malumphy & Badmin, 2012

2. Protopulvinaria
pyriformis (Cockerell)

Non- native introductions
naturalised outdoors

Gardenia japonica

No

Laurus nobilis

Granara de Willink & Claps, 2003

3. Pulvinaria floccifera
(Westwood)

Non- native introductions
naturalised outdoors

Ilex aquifolium

Pellizari & Germain, 2010

Camellia japonica

Salinero & Vela, 2004

4. Eriococcus leptospermi,
Maskell, 1891

Non- native introductions
established on indoor
plantings.

Leptospermum scoparium

Hoy, 2012

5. Ceroplastes sinensis (Del
Guercio, 1900)

Non- native introductions
naturalised outdoors

Ilex aquifolium

De Lifian, 1998

6. Aspidiotus nerii
(Bouche, 1833)

Non- native introductions
naturalised outdoors

Cyca revoluta,

Granara de Willink & Claps, 2003

Laurus nobilis

Granara de Willink & Claps, 2003

7. Nuculaspis regnieri
(alachowski, 1928)

Non- native introductions
naturalised outdoors

Cedrus atlantica

De Linan, 1998

8. Saissetia oleae (Olivier,
1791)

Non- native introductions
established on indoor
plantings.

Cyca revolute

No

9. Unaspis euonymi Non- native introductions Euonymus japonica Alford, 1995
(Comstock) naturalised outdoors
10. Hemiberlesia rapax Cryptogenic Camellia japonica Salinero & Vela, 2004
(Comstock) 1881
11. Rhizoecus falcifer Non- native introductions Phyllostachys aurea No
Kunckel d"Herculais established on indoor Phyllostachys nigra No
lanti
plantings Leucothoe fontanesiana No

Buxus sempervirens

Ramos-Portilla, 2015

Camellia japonica

Andrés, 2017

12. Balanococcus
diminutus, Leonardi, 1918

Non- native introductions
naturalised outdoors

Phormium tenax

O "Connor et al. 2013; Pellizari &
Germain, 201

Viburnum tinus

No

Nandina domestica

No
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Resumen

En el presente trabajo el autor describe un total de 12 especies diferentes de cochinillas ~Hemiptera: Coccoidea— identi-
ficadas por el mismo en los centros de produccion ornamental de Galicia como resultado de su labor como consultor
entomologico independiente, describiendo las técnicas y métodos de control de los mismos, mas indicados para Gali-
cia. El texto incluye fotografias realizadas por el propio autor de 11 1as 12 especies descritas. Se describen 12 especies de
cochinillas diferentes identificadas sobre mas de 20 especies de hospedadores distintas.

Palabras clave: cochinillas ornamentales, Galicia, cultivos de lefiosas ornamentales

Abstract

In the present paper the author describes 12 different scale insect species —Hemiptera—Coccoidea— 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 11 identified species, carried out
by the author as part of his consultancy service. The text describes 12 different insect scales species on more than 20 different hosts.

Key words: scale insects, Galicia, woody ornamental crops

1. Introduccion

La superfamilia Coccoidea comprende un grupo de
insectos vulgarmente denominados cochinillas y
es una gran superfamilia del orden de los Hemip-
teros con distribucion mundial. Son insectos al-
tamente especializados para el parasitismo vege-
tal y han evolucionado disponiendo de diferentes
tipos de metamorfosis dependiendo del sexo y de
la familia. Estan caracterizados por el dimorfismo
sexual: las hembras no son aladas, pequenas de
0,5 a 10 mm de tamario, con un cuerpo con for-
ma oval o redonda y plana o ligeramente convexa,
frecuentemente protegidas por secreciones cero-
sas. Los machos adultos suelen ser alados no se
alimentan y viven unos escasos dias. La identifi-
cacion de las diferentes especies esta basada en
la morfologia de las hembras que persisten en el

hospedador un periodo de tiempo mas largo que
el resto de los estadios.

Las hembras disponen de 3 6 4 estados de de-
sarrollo hasta alcanzar la madurez mientras que
los machos suelen tener cinco. La partenogénesis
es bastante comun. Los huevos suelen ser puestos
bajo el cuerpo de las hembras, bajo la cubierta o
en sacos cerosos. La dispersion es llevada a cabo
en los primeros estadios.

Se alimentan de diversas partes de la planta
hospedadora como las hojas, frutos, tallos, ramas
y raices, siendo frecuentemente introducidos y
aclimatados en diferentes partes del mundo. Esto
es debido tanto a su pequeno tamano, al uso de
secreciones cerosas o a la capacidad de sobrevi-
vir en habitats escondidos, lo cual hace que no
sean facilmente reconocidos en las inspecciones

Andrés Ares / Professional Plant Protection 7 (2019): 19-41 19



Guia para la identificacion y control de cochinillas de especies lefiosas ornamentales de Galicia

Foto 16. Nuculaspis regnieri sobre Cedrus atlantica
, Foto 19. Protopulvinaria pyriformis sobre Gardenia japonica
/
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Foto 17. Nuculaspis regnieri sobre Cedrus atlantica Foto 20. Saissetia oleae sobre Cyca revoluta
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Resumen

En el presente trabajo el autor describe los principales aspectos biologicos y métodos de control actualizados
de los principales patogenos fingicos y cromistas identificados en las explotaciones comerciales de produc-
cion de Metrosideros robusta en contenedor, como resultado de su trabajo periddico como consultor fitopato-
logico independiente.

Palabras clave: Phytopythium vexans, Mycosphaerella metrosideri, Phytophthora cinnamomi, Botryotinid fuckeliana

Abstract

Inthe present paper the author describes the most relevant biological and actualized management aspects of the most important fungal
and chromistis pathogens identified in commercial container Metrosideros robusta nurseries of Galicid, as a result of his independent

plant pathology consultancy service.

Key words: PhytoPhytopythium vexans, Mycosphaerella metrosideri, Phytophthora cinnamomi, Botryotinia fuckeliana

1. PHYTOPYTHIUM VEXANS

1.1. Importancia del patégeno

Phytopythium vexans es un organismo patogeno de un
namero no despreciable de especies ornamentales
leniosas entre las que cabe destacar las del géne-
ro Metrosideros. Las otras especies sobre las que ha
sido referenciada como agente patogeno son las si-
guientes: Camellia sinensis, Camellia spp., Cocos nucifera,
Delphinium ajacis, Dianthus caryophillus, Eugenia spp.,
Hydrangea spp., Ilex aquifolium, Leptospermum flavescens,
Malus spp., Prunus persicae y Thuja spp.

No existe una abundante informacion sobre las
enfermedades que produce este patogeno. En deter-
minados casos el cromista fue aislado con otros or-
ganismos patogenos considerandose un organismo

patogeno secundario. En el caso de Metrosideros aun-
que ha sido aislado en plantas de Metrosideros colinna
junto a Phytophthora cinnamomi —agente patogeno cla-
ve en este cultivo asi como en otras especies lefio-
sas de importancia ornamental- las inoculaciones
de Phytopythium vexans sobre plantas sanas de dicha
especie han originado sintomas de enfermedad tra-
tandose por tanto de un patogeno primario.

1.2. Sintomatologia

La sintomatologia de podredumbre de raiz produci-
da por Phytopythium vexans es similar a la producida
por otras especies de Phytopythium. Sobre plantula
de metrosideros produce necrosis extensas del sis-
tema radicular. La parte aérea de la plantula aparece
marchitada y termina muriendo.
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Resumen

En el presente trabajo los autores describen los principales aspectos biologicos y de control de los principales
patogenos flingicos y cromistas identificados en las explotaciones comerciales de produccion de judia (Pha-
seolus vulgaris) de Galicia, como resultado de su trabajo periodico como consultores fitopatologicos indepen-
dientes.

Palabras clave: Colletotrichum lindemutianum, Fusarium oxysporum f. sp. phaseoli, Fusarium solani, Globisporangium ulti-
mum, Rhizoctonia solani, Erysiphe polygoni, Botrytis cinerea

Abstract

In the present paper the authors describe the most relevant biological and management aspects of the most important fungal and
chromistis pathogens identified in commercial bean (Phaseolus vulgaris) farms of Galicia, as a result of their independent plant
pathology consultancy services.

Key words: Colletotrichum lindemutianum, Fusarium oxysporum f. sp. phaseoli, Fusarium solani, Globisporangium ultimum,
Rhizoctonia solani, Erysiphe polygoni, Botrytis cinerea

1. ANTRACNOSIS. COLLETOTRICHUM LINDEMUTIANUM pueden aparecer unas masas gelatinosas de color ro-

jizo 0 salmén que contienen las conidias del hongo.
1.1. Sintomatologia
1.2. Aspectos biolégicos

Puede causar dano en toda la parte aérea de la plan-

ta, desde sus inicios sobre los cotiledones hasta pos-
teriormente en tallo, hojas y vainas. La enfermedad
se caracteriza por lesiones bien definidas de color
pardo oscuro sobre tallos, hojas cotiledoneas, hojas
trifoliadas, vainas o semillas. En estados avanzados
estas lesiones se convierten en chancros concavos
delimitados por un reborde rojizo y en cuyo interior

Se presenta en climas templados, con tempera-
turas entre 13 y 26°C, con un 6ptimo de 17°C y
lluvias abundantes con humedad relativa del 92
al 100%. La forma de transmision mas importan-
te es a través de las salpicaduras de agua sobre
residuos de cosecha que contienen conidios. El
agua también acttia como diseminador al arrastrar
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Foto 8. Fusarium oxysporum f. sp. phaseoli Foto 10. Fusarium solani
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Abstract

In the present paper the author describes the quality —not quarantine— Phytophthora species isolated from
woody ornamental hosts in Galician nurseries, as part of his work as an independent phytopathological con-
sultant. He isolated a total number of 6 species as pathogens to plants with different symtoms: Phytophthora
cinnamomi, P. cactorum, P. palmivora, P. nicotianae, P. cryptogea and P. citrophthora. The author compares the diffe-
rent hosts included in his results with the hosts described by the specialized literature.

Key words: Phytophthora cinnamomi, P. cactorum, P. palmivora, P. nicotianae, P. cryptogea and P. citrophthora.

Resumen

En el presente trabajo el autor describe las especies de Phytophthora aisladas de especies lefiosas ornamentales en los viveros de
Galicia, en su labor como consultor fitopatolégico independiente. Aisla un total de 6 especies patégenas de plantas con sintomas
diversos: Phytophthora cinnamomi, P. cactorum, P. palmivora, P. nicotianae, P. cryptogea and P. citrophthora. El autor relaciona las
diferentes especies hospedadoras sobre las que se aislan discutiendoy comparandolas con los hospedadores que describe la bibliografia
especializada.

Palabras clave: Phytophthora cinnamomi, P. cactorum, P. palmivora, P. nicotiande, P. cryptogeay P. citrophthora.

1. Introduction

ornamental nurseries in Galicia -NW Spain-. In
this paper the author carries out a revision of his
own phytopathological data from 1999 to 2019
describing the different Phytophthora species iso-
lated by him, from woody ornamental hosts, in

During the last 15 years the author has intensi-
fied the phytopathological inspections due to
the detection of Phytophthora ramorum (Werres
et al., 2001) in Galicia (Pintos et al., 2004), cau-
sal agent of the sudden oak death. As a result of

these inspections the author also detected other
species of Phytophthora different to P. ramorum but
without less economical importance for woody

his own laboratory, as part of his work as an in-
dependent phytopathological consultant. Except
for the valuable work carried out by the research
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group leaded by Pérez-Sierra in Valencia, there is
agreat lack of information about Phytophthora spe-
cies pathogenic to woody ornamental hosts co-
llected in Spanish nurseries. This research group
carried out several surveys on woody ornamental
nurseries of Eastern Spain that pointed out the
existence of thirteen different Phytophthora spe-
cies causing disease in the 70% of the nurseries
studied. These were the following: P. cactorum, P.
cinnamomi, P. citrophthora, P. cryptogea, P. drechsleri,
P. hibernalis, P. multivora, P.nicotianae, P. palmivora, P.
niederhauserii, P. plurivora, P. syringae and P. tentacu-
lata (Pérez-Sierra et al., 2012).

In Galicia Mansilla-Vazquez pointed out the
presence of Phytophthora cinnamomi infecting Came-
lia japonica (Mansilla-Vazquez et al., 2005) and,
more recently, Andrés references the presence
of Phytophthora nicotianae infecting several woo-
dy ornamental hosts —~Ceanothus repens, Dracaena
marginatta, Aucuba japonica, Araucaria araucand,
Boronia gunni, Hydrangea macrophylla, Leptosper-
mum scoparium, Cotoneaster lacteus, Myscanthus si-
nensis, Polygala myrtifolia, Correa reflexa, Phormium
tenax and Rhododendron—, of Phytophthora cinna-
momi infecting Camellia japonica, azaleas, Buxus
sempervirens, Arbutus unedo and rhododendron, of
Phytophthora cryptogea infecting Lavandula an-
gustifolia, and of Phytophthora cactorum infecting
Arbutus unedo, localizing all of these diseases in
Galician nurseries (Andrés, 2016 a, 2016 b, 2017

a, 2017 b, 2017 ¢, 2018, 2019).

2. Material & Method

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—. The samples
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

The isolation of the pathogen was carried out in
the phytopathological laboratory of the firm Con-
sultorias Noroeste S.C. Fragments of the stem and

root bases of diseased plants were prepared for
fungi isolation. The surface of these fragments
were disinfected with 10% sodium hypochlorite
solution for 4 minutes and plated on PDA (po-
tato dextrose agar) (Rapilly, 1968). The fungi
were grown under laboratory conditions and mi-
croscope observations were carried out every 24
hours during one week.

All of the Phytophthora and formerly Pythium
(Phytopythium, Pythium and Globisporangium) iso-
lates were passed to V8 medium, grown for one
week and then passed to sterile petri dishes with
sterile water, where they were grown under fluo-
rescent light in order to produce sporangia.

2.2.2. Taxonomical criteria for the determination of
Phytophthora species

Phytophthora species were identified following taxo-
nomical criteria described by Stamps et al. (Stamps
etal., 1990).

3. Results

The different Phytophthora species identified from
woody ornamental hosts in Galician nurseries
were the following:

1. Phytophthora cinnamomi Rands

Isolated hosts: Pittosporum tobira, Araucaria arau-
cana, Laurus nobilis, Camellia japonica, Rhododendron,
Chamacecyparis lawsoniana, Ilexaquifolium, Euonymus
japonica.

Type of crop: soil and container.

Province: A Coruna, Pontevedra, Lugo.

2. Phytophthora cactorum (Lebert & Cohn) J.
Schrot (1886)

Isolated hosts: Ceanothus repens.
Type of crop: soil and container.

Province: A Coruna.

3. Phytophthora palmivora Butler

Isolated hosts: Chamaerops excelsa.
Type of crop: soil and container.

Province: Pontevedra.
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4. Phytophthora nicotianae Breda de Haan (1896)

Isolated hosts: Ceanothus repens, Dracaena mar-
ginattd, Aucuba japonica, Araucaria araucana, Boronia
gunni, Hydrangea macrophylla, Leptospermum scopa-
rium, Cotoneaster lacteus, Myscanthus sinensis, Po-
lygala myrtifolia, Correa reflexa, Phormium tenax,
Rhododendron, Thuja plicatta, Eriostemon myoporoi-
des, Lophomyrthusx ralphii, Hydrangea macrophylla,
Phormium tenax, Acacia dealbata, Azalea, Grevillea
juniperina, Picea abies, Taxus baccata, Eleagnus x eb-
bingei, Euonymus japonicas, Abelia grandiflora, Dios-
ma ericoides and Nandina domestica.

Type of crop: container.

Province: A Coruna, Pontevedra, Lugo.

5. Phytophthora cryptogea Pethybr & Laff (1919)

Isolated hosts: Lavandula angustifolia.
Type of crop: container.

Province: Pontevedra.

6. Phytophthora citrophthora (R.E. Sm & E.H.
Sm.) Leonian (1906)

Isolated hosts: Citrus sinensis.
Type of crop: container.

Province: Pontevedra.

4. Discussion

The species determination, among the Phytophtho-
ra genus, has a double transcendence: quaran-
tine and fungicide resistance. The existence of
certain Phytophthora species considered quaran-
tine pathogens for certain countries including
Spain, makes the genus determination comple-
tely useless for nursery plant producers as well
as for plant inspectors. These need quick and
sure analysis, that may determine up to species
status, in order to avoid introductions and spread
of this quarantine pathogens.

On the other hand there are references of
certain isolates resistant to certain fungicides
belonging to the phenylamides -moA code Al
and Frac group 4-. These are the following:
Phytophthora cactorum in strawberry and Ameri-
can ginseng (Bal et al., 1987; Hill & Hausbeck,
2008), Phytophthora cinnamomi in avocado (Dar-
vas & Becker, 1984); Phytophthora nicotianae in
ornamentals (Huetal., 2011), periwinckle (Ferrin

Quality Phytophthora species isolated from woody ornamental hosts in Galician nurseries

& Kabashima, 1991) and tobacco (Shew, 1985),
Phytophthora palmivora in laboratory conditions
(Lucas et al., 1990) and Phytophthora citrophthora
in laboratory conditions (Serrhini et al., 1985).
This fact also points out the necessity of spe-
cies determination in order to design sustaina-
ble plant protection programs.

The data shown in this paper demonstrate
the existence of new pathogen-host interaction
for Spain. These are the following: Pittosporum
tobira, Araucaria araucana and Euonymus japoni-
ca infected by Phytophthora cinnamomi; Phyto-
phthora cactorum pathogenic to Ceanothus re-
pens and Thuja plicatta, Eriostemon myoporoides,
Lophomyrthus x ralphii, Hydrangea macrophylla,
Acacia dealbata, Grevillea juniperina, Picea abies,
Eleagnus x ebbingei, Abelia grandiflora, Diosma
ericoides and Nandina domestica infected by Phyto-
phthoranicotianae (Pérez-Sierra et al., 2012; Andrés,
2015 a, 2015 b, 2017 a, 2017 b, 2017 ¢, 2018, 2019;

Melgarejo et al., 2010; Farr & Rossman, 2019; Farr
& Rossman, 2019 b; Farr & Rossman, 2019 ¢).
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Resumen

En el presente trabajo el autor describe los aspectos biologicos de mayor relevancia de un total de 6 especies
diferentes de Phytophthora identificadas por el mismo en los centros de produccion ornamental de Galicia
como resultado de su labor como consultor fitopatologico independiente, describiendo asi mismo las téc-
nicas y métodos de control mas indicados para Galicia. Incluye 35 fotografias de sintomas realizadas por el
autor.

Palabras clave: Phytophthora cinnamomi, P. nicotiande, P. cactorum, P. cryptogea, P. citrophthora, P. palmivora

Abstract

IInthe present paper the author describes the most relevant biological aspects of 6 different Phytophthora species identified by him
in the plant production centres of Galicia as the result of his work as an independent plant pathology consultant. He also describes
the most adequate management methods recommended for this part of Spain. It includes 35 photographs of symptoms of the disease

carried out by the author.

Key words: Phytophthora cinnamomi, P. nicotianae, P. cactorum, P. cryptogea, P. citrophthora, P. palmivora

1. Phytophthora cinnamomi sobre Camellia ja-
ponica y otras especies ornamentales lenosas

1.1. Sintomas y danos

Phytophthora cinnamomi es un patogeno de las rai-
ces de especies lenosas, ataca a las raices absor-
bentes jovenes causando una podredumbre que
puede extenderse hasta la base del tallo forman-
do una lesion parda en la albura que puede obser-
varse retirando la corteza. Si los propagulos del
patogeno alcanzan la parte aérea del hospedador
puede llegar a infectar troncos, ramas, hojas y

frutos. El dafio a las raices reduce la absorcion de
agua y nutrientes pudiendo provocar, en el hos-
pedador, marchiteces, muerte progresiva o reduc-
cion del tamano de las hojas.

La sintomatologia varia sustancialmente en
funcion del tipo de hospedador considerado. En
este epigrafe se va a describir la sintomatologia
especifica de la enfermedad sobre los hospeda-
dores mas frecuentemente descritos: un arbusto
cultivado a raiz desnuda como la camelia y arbus-
tos cultivados en contenedor como el rododendro
el boj, el metrosideros y la boronia.
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Foto 11. Sintomas severos de infeccién por Phytophthora
cinnamomi sobre Camellia japonica

T

Foto 12. Inicio de aparicién de sintomas de infeccién por
Phytophthora cinnamomi sobre plantas de Camellia japonica
en vivero de cultivo en contenedor en clima atlantico

Foto 10. Sintomas de infeccién por Phytophthora cinnamo- : :
mi sobre planta de Camellia japonica en vivero de cultivo en Foto 13. Detalle de raiz de Camellia japonica severamente
contenedor en clima atlantico afectada por Phytophthora cinnamomi
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In the present paper the authors describe the presence of the quality pathogen Alternaria cinerariae Hori &
Enjoji infecting flowering potted plants in Galician nurseries. They describe the pathogen as well as the
symptoms observed on the hosts Pericallis x hybrida. This is the first reference of the presence of this pathogen
in Spain.

Key words: Alternaria spots, Pericallis x hybrida

Resumen

Enel presente trabajo los autores describen la presencia de Alternaria cinerariae como patogeno de planta de temporada en los viveros
de Galicia. Describen el patogeno asi como la sintomatologia observada sobre el hospedador Pericallis x hybrida. Esta publicacion es
la primera referencia de la presencia de este patogeno en Espaiia

Palabras clave: Alternariosis, Pericallis x hybrida

1. Introduction

Pericallis x hybrida ~synonymous to Cinerarida cruen-
tus, Cineraria x hybrid, Senecio cruentus and Senecio
x hybridus (Brickell, 1996)~ commonly named
as “florists cineraria” is a plant belonging to the
Asteraceae, originated by the cross of Pericallis
cruenta and Pericallis lanata, both native of the Ca-
nary Islands. In April 2017, black and circular
leaf spots were found on container plants of this
species, imported from an European country, at
a flowering potted plant nursery located in Ga-
licia ~Northwest Spain—. This plant production
centre was inspected by the authors diagnosing

the causal agent responsible of the disease. The
phytopathological analysis were carried out at
Consultorias Noroeste S.C. Plant Pathology La-
boratory.

2. Symptoms

Deep brown to black irregular spots 0,51 cm in
diameter were observed on the leaves. Sometimes
light brown spots with a yellow halo were pro-
duced. Sometimes the spots gained surface and
affected the main part of the leaf. The spots may
also affect the petioles.
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3. Isolation of the causal fungus

Fragments of the leaves and petioles of diseased
plants were prepared for fungi isolation. The
surface of these fragments were disinfected with
10% sodium hypochlorite solution for 4 minutes
and plated on PDA (potato dextrose agar) (Ra-
pilly, 1968). The fungi were grown under labo-
ratory conditions and microscope observations
were carried out every 24 hours during one week.

Alternaria species were identified following
taxonomical criteria and pathogen descriptions
carried out by Ellis (1976) as well as by Nis-
hikawa & Nakashima (2015).

4. Morphological characteristics

Colonies were dark olivaceous brown. Coni-
diophores were pale to mid olivaceous brown,
singly, simple or slightly curved. Conidia were
mostly solitary, rarely in chains, obpyriform or
obclavate, brown in colour, with 3 to 8 transverse
and longitudinal septa, constricted at the septa,
with a broadly tapered conical beak. Figures n®
land n®2.

5. Results & Discussion

The species was identified as Alternaria cinerariae
Hori & Enjoji. Until now this fungus has been
known to infect Senecio cruentus —Pericallis
hybrida— in the USA, New Zealand, South Afri-
ca, Denmark, England, Japan & Korea (Farr &
Rossman, 2019), but not reported in Spain. This
is the first report of A. cineraria causing leaf spots
in any host in Spain.

Alternaria cineraria has been reported as pathogen
of a great number of ornamental species in the
world, including Gerberahybrida, Jacobaca maritima,
Tagetes patula, Taraxacum officinale and Zinnia elegans

as the most frequently grown (Farr & Rossman,
2019). It has also been referenced as pathogen of
certain vegetable and aromatic crops worlwi-
de such as Cucumis sativus, Lactuca sativa, Sesamum
indicum, Cucurbita pepo (Farr & Rossman, 2019).
Most of the fungicides that have good efficacies
on other Alternaria species such as A. Alternata, in-
fecting other flowering potted plant species, have
less significative efficacy managing A. cinerariae.
(Andrés & Bastos, unpublished data). These are
the main reasons that support the importance of
a quick and economical species determination for
plant producers and technicians, in order to de-
sign sustainable plant protection programs.
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Figure 1. Conidia of Alternaria cinerariae. M. Marin for Figure 2. Conidia of Alternaria cinerariae. M. Marin for
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Resumo

No presente traballo o autor describe as técnicas mais adecuadas de manexo integrado de pragas a empregar
nas explotacions do cultivo de pelargonio en contedor de zonas con clima atlantico, baseandose na stia expe-
riencia como consultor entomoloxico nas explotacions deste cultivo de Galicia e do norte de Portugal

Palabras clave: pragas do pelargonio, manexo integrado

Abstract

In the present paper the author describes the most suitable techniques recommended for the control of pests in container pelargonium
nurseries with atlantic climate, with the base of his experience as and entomological consultant in Galician and northern Portugal
nurseries

Key words: pelargonium pests, integrated management

1. Pragas clave do cultivo en clima atlantico — Frankliniella occidentallis

Tras mais de 10 anos de traballo como consultor Bradysia spp.

entomoloxico nos cultivos de pelargonio, este au- — Aulacorthum solani

tor puido constatar a presenza das seguintes pragas =~ _ Phytonemus pallidus

provocando dano econdmico nas explotacion de

cultivo en contedor tanto de Galicia como do norte Nesta guia describiranse as caracteristicas

de Portugal, considerandoas pragas clave deste cul- ~ mais importantes dos danos que provocan estas

tivo nas condicions de clima atlantico: pragas, os aspectos de maior relevancia dos seus
ciclos neste clima asi como as medidas recomen-

~ Autographa gamma dables para conseguir un manexo integrado des-

— Trialeurodes vaporariorum tes. Farase especial fincapé nas medidas de selar.
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