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Abstract. ‘Felinem’, ‘Garnem’, and ‘Monegro’ are three almond · peach hybrid
rootstocks released to address the problems of Prunus growing in Mediterranean
conditions not solved by the presently available rootstocks. These new rootstocks are
characterized by red leaves, good vigor, easy clonal propagation, resistance to root-knot
nematodes, adaptation to calcareous soils and other Mediterranean agroecological
conditions, and graft compatibility with the whole range of peach and almond cultivars
as well as some plum and apricot cultivars.

Stone fruit growing has limitations in the
Mediterranean area as a result of the preva-
lence of calcareous soils, where most root-
stocks show lime-induced chlorosis. In
addition, the presence of root-knot nemato-
des (Meloidogyne spp.) in many irrigated
orchards renders fruit growing extremely
difficult, especially after the ban on the use
of methyl bromide for soil fumigation. Thus,
the need for rootstocks to overcome these
shortcomings has become essential for grow-
ing stone fruit in many regions, not just the
Mediterranean area (Felipe, 1989). ‘Feli-
nem’, ‘Garnem’, and ‘Monegro’ had been
released as potential rootstocks for several
stone fruit species that are grown in soils
having these limitations.

Origin

These three clones were selected among
the progeny obtained in the cross between the
Spanish almond ‘Garfi’ [Prunus amygdalus
Batsch, syn. P. dulcis (Mill.) D.A. Webb] as
the female parent and the North American
peach ‘Nemared’ [P. persica (L.) Batsch] as
the pollen donor. ‘Garfi’ is an open-pollinated
seedling of ‘Garrigues’ almond previously
selected because of its good morphological
characteristics and ease of clonal propagation
(Felipe, 1992; Felipe et al., 1995). ‘Nemared’

was chosen mainly as a source for root-knot
nematode resistance (Ramming and Tanner,
1983). Selection of this progeny was carried
out at the then Servicio de Investigación
Agraria de la Diputación General de Aragón,
now Centro de Investigación y Tecnologı́a
Agroalimentaria de Aragón (CITA).

Description

Unbudded trees of ‘Garnem’, ‘Felinem’,
and ‘Monegro’ are vigorous and no differ-
ences in size are noticeable between them.
The vigor induced in grafted cultivars is
comparable to that induced by ‘GF-677’ or
‘Hansen 536’ with a similar productivity.
Nongrafted plants are vigorous and in the
nursery exhibit an erect growth with little or
no feathering during the first season (Felipe,
1989). Leaves are red, big, lanceolate, and
intermediate in morphology between almond
and peach. Active growing shoots exhibit an
intense red–purplish color similar to its male
parent, ‘Nemared’. Because the leaves
mature during the growing season, they turn
brownish green to green. The first-year
shoots are straight with little or no lateral
branching. Shoots are green with red areas
from which stem color turns to an intense and
continuous red–purplish during winter dor-
mancy. Internode length is medium to long
(5 to 7 cm).

The three rootstocks bloom early, at the
same time as ‘Nemared’ peach and ‘Non-
pareil’ almond, exhibiting similar low chill-
ing requirements. Flowers are large (3.5 to
4 cm), of the rosaceous type, with large
pale pink petals. The flowers have between
30 and 45 stamens and one pistil. Fruits
are small (4 to 5 cm in width) and rounded
with a pubescent epidermis. Fruits are
green with reddish overtones. The mesocarp
is thin, nonedible, and has a free stone or
endocarp.

Despite their similar morphology and
performance, the three clones may be distin-
guished by molecular markers (Serrano et al.,
2002).

Resistances and Susceptibilities

Evaluation was conducted in Zaragoza
and under other Mediterranean conditions
such in the hotter climate of southern Spain
and the mild climate of eastern Spain both in
heavy and sandy soils. The three clones were
selected because of an important soil chem-
ical limitation that is inherent in Mediterra-
nean environments, which is tolerance to iron
chlorosis (De la Guardia et al., 1995; Said
et al., 1993) as a result of alkaline soils (pH =
8.0 to 8.5) that contain high levels of active
lime (10% to 12%). Their level of tolerance
to iron chlorosis is similar to that of ‘GF-677’
and ‘Adafuel’ (Felipe, 1989) with ‘Felinem’
showing the highest tolerance. They also
tolerate drought conditions well with a higher
resistance to water stress in ‘Monegro’,
mainly selected for almond in nonirrigated
conditions. ‘Felinem’ and ‘Garnem’ are
mostly adapted to irrigated conditions. Adap-
tation to poor soils is good if the soils are well
drained.

Incorporation of root-knot nematode
resistance was the primary breeding objec-
tive to replace several widespread nematode
susceptible almond · peach hybrid rootstocks
used for peach production in Spain, espe-
cially in replant situations (Pinochet, 1997).
All three rootstocks have a high level of
resistance to the main root-knot nematode
species attacking Prunus, including Meloi-
dogyne arenaria (Neal) Chitwood, M. hapla
Chitwood, M. hispanica Hirschmann, M.
incognita (Kofoid and White) Chitwood,
and M. javanica (Treub) Chitwood (Marull
et al., 1991; Pinochet et al., 1996a, 1999). The
three rootstocks were evaluated over several
years with up to 13 root-knot nematode pop-
ulations from different geographical areas of
the world, showing all rootstocks a broad
spectrum of resistance (Esmenjaud et al.,
1997; Marull et al., 1994). In addition,
‘Felinem’ shows a moderate resistance to
the root-lesion nematode Pratylenchus vul-
nus (Pinochet et al., 2000). Resistance mech-
anisms to nematode are determined by
hypersensitive reactions (Marull et al.,
1994). Partial resistance breaking may occur
under extreme heat conditions of mean soil
temperature over 35 �C (Esmenjaud et al.,
1996; Fernández et al., 1993).

Like most almonds and almond · peach
hybrids, they exhibit a low tolerance to root
asphyxia caused by waterlogging and are
susceptible to crown gall caused by Agro-
bacterium tumefaciens (unpublished data).
‘Monegro’ and ‘Garnem’ are also susceptible
to the root-lesion nematode Pratylenchus
vulnus (Pinochet et al., 1996b).

Propagation and Compatibility

‘Garnem’, ‘Felinem’, and ‘Monegro’
propagate well by hardwood and herbaceous
cuttings in aerated and well-drained soils
(Gómez Aparisi et al., 2002). Best results
for hardwood cuttings are obtained in the fall.
Cuttings are easily obtained thanks to the low
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level of shoot branching. They also propagate
very well in vitro.

Nursery operations are facilitated by the
low presence of feathers and the red leaves as
well as by the long vegetative period of the
plants, allowing the production of nursery
plants in a shorter period. The percentage of
bud take is high for all known peach, nectar-
ine, and almond cultivars (personal commu-
nication by different nurserymen).

These rootstocks have been selected pri-
marily for almond and peach and have
exhibited total graft compatibility with numer-
ous almond, peach, and nectarine cultivars as
shown in the almond and peach germplasm
collections of the CITA, which maintain the
most important Spanish and foreign cultivars
(Carrera et al., 2002; Espiau et al., 2002). They
are also compatible with some diploid plums
(P. salicina Lindl. and related plums) such as
‘Santa Rosa’ and ‘Golden Japan’. Compati-
bility has also been observed with some
apricot cultivars belonging to the more com-
patible apricot group such as ‘Paviot’ but not
with the apricot cultivars of the more exigent
group such as ‘Moniquı́’.

Availability

‘Felinem’, ‘Garnem’, and ‘Monegro’
have been granted European Community
Plant Variety Rights numbers 16366, 16363,
and 16362, respectively. They are available to
nurseries through commercial licenses by
Geslive, A.I.E. (C. Juan de Mena 19-3�-D,
28014, Madrid, Spain).
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