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Nematodes of the genus Heterodera Schmidt occur frequently
in association with many different crops in Spain and, because of
their economic importance, we carried out the study of the distri-
bution of the species involved.

Firstly, however, we re-examined the slides of Heterodera spe-
cies previously reported by Jiménez et al. (1965) and which are
kept in the collection of the Seccién de Nematologia del Instituto
Espafol de Entomologia.

We then made a study of 276 soil samples from 123 localities.
This yielded 60 new foci of Heterodera species and contributes new
data on their geographical distribution and association with crops.
Our results are compared with those from the other Mediterranean
countries.

Reports of the occurrence of Heterodera species in Spain by
other authors are given in the table I in which each species found
is cited with the respective crop, author and locality.

Results

A) In the revision of the slide collection of the Seccion de
Nematologia the following species, reported previously as Hetero-
dera sp., were identified:

H. goettingiana

Crop Reported by Locality
Beans Jiménez-Millan et al. (1965) Andoain (Gui)
» » » Sangiiesa (Na)
Cabbage and Apple tree » » Sangiiesa (Na)

(in a bean field)
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TasLe I - RECORDS OF HETERODERA SPECIES IN SPAIN.

Crop

Cereals

Olive
Onion (after Maize) and

Melon (after Wheat)
Wheat and Maize

Fig
Nursery of peppers near
a fig tree

Onion, Melon, Potato,
Maize and Beans

Sugar-beet

Potato

»

Heterodera avenae Wollenweber.

Reported by Localities

=

Dominguez G.a Tejero (1951, 1957,
1961 and 1968)

s’Jacob et al. (1959)
Tobar et al. (1963 and 1967)

i.crida, Tarragona, Barcelona, Logroio and Granada.
Camino de la Fargue (Gr.).

Several localities in the valleys of Guadalfeo, Gua-
diana Menor and Genil rivers and in La Vega de
Granada.

Heterodera fici Kirjanova.

Bello et al. (1963)
Tobar (1963)

El Arahal and Paradas (Se.).

Granada.

Heterodera goettingiana Liebscher.

Several localities in the valleys of Guadalfeo, Gua-
diana Menor and Genil rivers and in La Vega de
Granada.

Tobar et al. (1963 and 1967)

Heterodera mani Mathews.

Romero (1972) La Guardia (To.).

Heterodera rostochiensis Wollenweber.

Ruiz de Gordoa (1959)
Dominguez G.a Tejero (1957)

Levante, Cataluia and Rioja (Lo.).

La Maresma (from Barcelona to Gerona), Valencia,
St.o Domingo de la Calzada (Lo.), Barco de Avila (Av.),
Tarragona, Léon and Novelda (AlL).

Jiménez-Millan et al. (1965) Tarragona and Puerto de Castilla (Av.).



TaBLE I continued - RECORDS OF HETERODERA SPECIES IN SPAIN.

Crop

Beet and Sugar-Beet

Potato, Beet and olive

tree

Clover

Al. = Alicante

Alm. = Almeria
As. = Asturias
Av. = Avila

Ba. = Barcelona
Bu. = Burgos
Ca. = Cadiz

Heterodera schachtii Schmidt.

Reported by Localities

Dominguez G.a Tejero (1951, 1957, Alhama, Bardallur, Calatorao, Epila, Luceni, Plasen-

1961, 1968 and 1972) cia del Jalén, Terrer, Rueda del Jalén and Ebro,
Jalén and Jiloca riversides (Za.); La Maresma (Ba.);
Albalat (Va.) and in the provinces of Burgos, Valla-
dolid, Logrono, Granada, Aragén and Soria.

Ruiz de Gordoa (1959) Almeria, Le6én and Levante.

Jiménez-Millan et al. (1965) Arganda (Ma.).

Tobar et al. (1967) Prov. of Granada.

Romero (1971 and 1972a) Zumarraga (Gu.); Maoinio and Cabezén de Liébana

(Sa.); Villacafias and Vegadeo (As.); San Pedro, Ri-
badeo, Barreiros, Lorenzana and Mondofiedo (Lu.);
La Coruna, El Barco de Valdeorras (Or.); Salsadella
and Cuevas de Vinréma (C. de P.); Domeno, Ade-
muz-Los Santos, Villatoya, Ayora, and Teresa de Co-
frentes (Va).

Heterodera trifolii Goffart.

s’Jacob et al. (1959) Camino de Santafé and Camino de la Fargue (Gr.).
Tobar et al. (1967) La Vega de Granada and Villanueva de las Tor-
res (Gr.).
C. de P. = Castellon de Le. = Lerida San. == Santander
la Plana Lo. = Logrofo Se. = Sevilla

C. R. = Ciudad Real Lu. = Lugo So. = Soria

Gr. = Granada M. = Madrid Ta. = Tarragona

Gu. = Guadalajara Ma. = Malaga Te. = Teruel

Gui. = Guipuzcoa Na. = Navarra To. = Toledo

Hu. = Huesca Or. = Orensc Va. = Valencia

Ja. = Jaén Sa. = Salamanca Za. = Zaragoza



Pepper

H. rostochiensis

Jiménez-Millan et al. (1965)

Chipiona (Ca)

B) Some of the species which Jiménez-Millan et al. (1965) named
Heterodera sp., in previous reports, could not be identified owing
to the absence of material. The following records must therefore
remain as Heterodera sp.

Croy:

Onion
Barlcy
Maize

C) We were

Crop

Eggplant
Barley
Cherry tree
Cabbage
Opuntia
Damask
Fig tree
Lettuce
Apple tree

Quince tree
Orange tree
Olive tree
Pear tree
Tomato

Clover (Trifolium
alexandrinum)

Heterodera sp.

Locality

Calatayud (Za)
Sangiiesa (Na)
Marbella (Ma)

unable to detect the presence of Heterodera in the
following hosts and localities, although, previously reported; for
the present they are, therefore, considered to be erroneous.

Reported by

Locality

Jiménez-Millan et al. (1965) El Morche (Ma)

Sangiiesa, Tudela (Na)
Pte de la Reina (Na)
Sangiiesa (Na)
El Arahal (Se)
El Arahal (Se)

Madrid

Arganda (M)

Alcaudete, Pte de la Reina
(Na)

El Arahal (Se¢)

Madrid

Torredelcampo (Ja)
El Arahal (Se)

Velez-Mdalaga (Ma)
Velez-Malaga (Ma)



D) From the examination of the 276 samples from 123 loca-
lities, the following species of Heterodera were identified:

Crop

Potato

Beet

Wheat

H. rostochiensis

Localities

Chipiona (Ca); Palou-Granollers, La Roca, Vilanova
de la Roca, La Garriga, Martorcllas and Granollers
(Ba); Tarrega (Le); Tarragona (Ta); Puerto dc Cas-
tilla (Av); Los Palacios and Utrera (Sc).

H. schachtii

Localities

Madridejos (To); Almagro, Manzanarcs and Herencia
(C.R.); Brihuega and Rillo de Gallo (Gu); Santa Maria
de la Huerta (So); La Almunia de Dona Godina, Ateca
and Zaragoza (Za); Binefar and Monzon del Cinca
(Hu). Hijar, Libros, Tramacastiel, Villalranca, Candec,
Cella, Villarquemado, Torremocha del Campo, Torreal-
carcel and Singra (Te); Eslava, Caporroso, Castejon,
Arguedas and Ticbas (Na); Navairete, Cenicero, Brio-
nes, Haro (Lo); Miranda de Ebre, Paraacres, Aranda
de Duero, Zuzones and €Castanares (Bu); Santillana
del Mar and Orufia de Piélagos {San); Palacios de¢ Sil,
Salas de la Ribera, Hospital de Orvbigo, Villamanan
(Leodn); Campotejar, Armilla (Gr); Campillo de Arenas
(Ja); Ocana (Alm); Sanlucar la Mavor {Se); and Va-
lencia.

H. trifolii

Pico Becerrcro (Se).

« El Cuarto » (Se).

Conclusion and discussion

The species of Heterodera so far found in Spain arc: H. avenac
H. fici, H. goettingiana, H. mani, H. rostochiensis, H. schachtii, and

H. trifolii.
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H. avenae is generally found in countries with cold or temper-
ate and wet climates. The presence of this species in the South
of our Peninsula is therefore unusual and undoubtedly accidental
although in Catalufia, Aragén and Logrofio the climate is suited
to its establishment. This species has been reported only in France,
Israel, Italy and Yugoslavia among the other Mediterranean coun-
tries.

H. fici occurs in tropical or subtropical countries. In the South
of Spain it was always found in association with fig tree. This spe-
cies also occurs in Italy.

H. goettingiana was found always associated with bean crops.
It had been formerly reported in association with cabbage and apple
but these crops were in a bean field.

H. mani was first reported from Ireland in association with
Lolium perenne, Dactylis glomerata and Festuca pratensis. We found
it in sugar beet probably due to the presence of gramineous weeds
in this crop. This constitutes the first record for this species in
the Mediterranean basin.

H. rostochiensis seems to be widespread in potato crops and
occurs frequently in most of the Mediterranean countries but its
presence has not been shown in Cyprus, Malta, Tunisia and Turkey
although the potato crop is grown there.

H. schachtii is widespread in temperate countries where sugar
beet is grown. Tt is also widespread in Spain and in other Mediter-
ranean countries such as France, Israel, Marocco, Turkey and
Yugoslavia.

H. trifolii was found in one locality of the province of Sevilla,
perhaps due to the presence of clover as a weed. It is also known
in Ttaly and Yugoslavia.

Other species occuring in the Mediterranean countries such
as H. glycines Ichinohe reported in Egypt on Trifolium alexandri-
num, H. humuli Filipjev, H. cruciferae Franklin and H. punctata
Thorne in Yugoslavia, H. carotae Jones in Italy and H. latipons
Franklin in Israel, Libya and Tripoli, have not been found in Spain.
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SUMMARY

We have made a revision of all the papers referring to the occurrence of
the genus Heterodera Schmidt, 1871 in the peninsula of Spain. The species
known to be present are: H. avenae Wollenweber, H. fici Kirjanova, H. goet-
tingiana Liebscher, H. mani Mathews, H. rostochiensis Wollenweber, H. schachtii
Schmidt and H. trifolii Goffart.

RIASSUNTO
Il genere Heterodera Schmidt in Spagna.

Sono state condotte delle indagini per accertare la distribuzione geogra-
fica delle specie appartenenti al genere Heterodera Schmidt, 1871 in Spagna.

Lo studio del materiale raccolto ha rilevato la presenza di H. avenae “Nol-
lenweber, H. fici Kirjanova, H. goettingiana Liebscher, H. mani Mathews, H.
rostochiensis Wollenweber, H. schachtii Schmidt e H. trifolii Goftart.

RESUME
Le genre Heterodera Schmidt en Espagne.

On a été conduite une étude sur la distribution geographique des especes
de Heterodera Schmidt, 1871 en Espagne. Les espéces connues jusqu’au present
sont H. avenae Wollenweber, H. fici Kirjanova, H. goettingiana Liebscher,
H. mani Mathews, H. rostochiensis Wollenweber, H. schachtii Schmidt et
H. trifolii Goffart.
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