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Abstract The potential adaptability of 19 shrubby
legume species belonging to the genus Cytisus and
allied genera (Cytisophyllum, Chamaecytisus, and
Genista sect. Teline) for arid regions was studied.
Twenty-eight accessions were assessed for
germination level, field survival, height and
diametrical growth, and dry matter yields. All
accessions had high germination, often over 80%,
when seeds were scarified with sulphuric acid for
40 min. Two germination temperatures were tested:
constant 16°C and alternating 21/16°C. Optimum
temperature varied according to the different
species. Cytisophyllum sessilifolium, Cytisus
purgans, Cytisus villosus, and Chamaecytisus sp.
pi. had more rapid and higher germination at 21/
16°C compared with at 16°C. In the field, Genista
canariensis and G. monspessulana had the highest
growth, and survival around 80%. Chamaecytisus
accessions showed the highest survival and an
intermediate growth. Cytisophyllum sessilifolium,
Cytisus heterochrous, Cytisus villosus, and G.
linifolia presented intermediate growth as well,
and survival around 75%, whereas the rest of the
Cytisus accessions as well as G. tenera, presented
very low survival rates.
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INTRODUCTION

Multi-purpose trees and shrubs are an important
part of sustainable agriculture systems in arid and
semi-arid areas throughout the world: United States,
Mediterranean Europe, Australia, New Zealand,
Middle East, north African countries, South Africa,
and the Indian subcontinent (Sankary & Ranjhan,
1989). Both trees and shrubs are important as a
source of food for domestic livestock and for
wildlife in arid and semi-arid lands. They enable
increased livestock carrying capacities (MacKell
1975; Lefroy et al. 1992), and are a cheap source
of valuable forage during dry periods when
traditional pastures often have low yields and
quality (Olea et al. 1993; Correal 1995). Trees and
shrubs are also useful for preventing soil erosion,
which is a major international problem in five
million cultivated hectares (Wills 1984; Van
Kraayenoord & Hathaway 1986; Konig 1992; Olea
et al. 1993). Leguminous species have the additional
advantage of fixing significant amounts of nitrogen,
useful for the ecosystem (Gadgil 1971; Douglas et
al. 1994). Wild fires and set-aside programmes for
lands that traditionally were devoted to cereal crops,
are a major problem in the Mediterranean basin. One
alternative solution for these lands is the establish-
ment of agroforestry systems with multiple use of
the land to develop tourism, wildlife, hunting and
sports, combined with extensive grazing of live-
stock and game and timber production (Le Houerou
1993). Shrubs play a very important role in the
Mediterranean agroforestry systems (Correal 1988).

Despite high plant diversity, only a few shrubby
legume species have been evaluated intensively
for the above-mentioned purposes: Medicago
arborea (Papanastasis 1987; Olea et al. 1993);
Chamaecytisuspalmensis (Perez de Paz et al. 1986;
Woodfield & Forde 1987; Townsend & Radcliffe
1990); Colutea sp. pi. (Roller & Negli 1955;
Ceresuela & Pereira 1993); and Dorycnium
hirsutum and D. pentaphyllum (Wills et al. 1989;
Sancha et al. 1993). According to Brown (1989), a
practical study of agronomically useful germplasm
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should comprise: (i) a botanical characterisation
survey (including taxonomic data and genetic
markers); and (ii) evaluation of agronomic traits.

This work is the first stage of an agronomic
evaluation of shrubby legume species belonging to
the tribe Genisteae, to assess their potential value
for forage shrubs systems. Gonzalez-Andres (1995)
conducted a botanical characterisation of these taxa.
From the phylogenetic viewpoint, the selected
species are closely related to tagasaste (Chamae-
cytisus palmensis). Tagasaste has proved to be one
of the most valuable shrubs for forage. However, it
is usually affected by frosts and excessive soil
moisture. In order to find species combining the
good qualities of tagasaste with a greater resistance
to the mentioned factors, we have evaluated other
Genisteae species. These species are native to either
seasonally dry mountainous areas with infertile
soils and heavy winter frosts {Cytisophyllum
sessilifolium and Cytisus sp. pi.), or other areas

with long, wet, and cold winters as Chamaecytisus
sp. pi. The studied species of the genus Genista
naturally occur in dry, mild climate Mediterranean
areas, but a previous experiment conducted in the
Departamento de Biologia Vegetal, Universidad
Politecnica de Madrid (unpubl. data) showed a
high resistance of the foliage to heavy frosts.

MATERIALS AND METHODS

Plant material
Plant material was obtained from seeds maintained
at 0-5°C in the germplasm bank of the Departa-
mento de Biologia Vegetal, Escuela Tecnica
Superior de Ingenieros Agronomos, Universidad
Politecnica de Madrid (Spain). Seed age varied
between 2 and 8 years old for the different
accessions. All the selected taxa belonged to the
genus Cytisus and allies (Genisteae) (Table 1).

Table 1 Plant material.

GB# Acc.# Species Origin

8242
8246
4226
8251
8232
—

4236
8219
8220
8222
8230
—

8218
8221
8224
8237
_

8223
8226
8236
8225
8240
8228
8109
8239
8215
8216
5476

01
02
03
04
05
06
07
08
09
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

Cytisophyllum sessilifolium (L.) Lang
Cytisus arboreus (Desf.) DC.
Cytisus baeticus (Webb) Steudel
Cytisus grandiflorus DC.
Cytisus heterochrous Webb ex Colmeiro
Cytisus purgans (L.) Boiss.
Cytisus reverchonii (Degen & Hervier) Bean
Cytisus reverchonii (Degen & Hervier) Bean
Cytisus reverchonii (Degen & Hervier) Bean
Cytisus scoparius (L.) Link
Cytisus scoparius (L.) Link
Cytisus striatus (Hill) Rothm.
Cytisus striatus (Hill) Rothm.
Cytisus villosus Pourret
Chamaecytisus glaber (L.fil.) Rothm.
Chamaecytisus glaber (L.fil.) Rothm.
Chamaecytisus hirsutus (L.) Link
Chamaecytisus podolicus (Blocki) A.Klaskova
Chamaecytisus ruthenicus (F.ex Wol.) Klaskova
Chamaecytisus ruthenicus (F.ex Wol.) Klaskova
Chamaecytisus supinus (L.) Link
Genista canariensis L.
Genista linifolia L.
Genista monspessulana (L.) L.A.S. Johnson
Genista monspessulana (L.) L.A.S. Johnson
Genista monspessulana (L.) L.A.S. Johnson
Genista monspessulana (L.) L.A.S. Johnson
Genista tenera (Jacq. ex Murr.) O. Kuntze

Madrid B.G. (Spain)
Niza B.G. (France)
Monchique (Portugal)
Trevelez (Granada, Spain)
Vistabella (Castellon, Spain)
Cotos (Madrid, Spain)
Sa Cazorla (Jaen, Spain)
Sagra Pass (Granada, Spain)
Santiago Espada(Jaen, Spain)
La Barranca (Madrid, Spain)
Pto.Morcuera(Madrid, Spain)
Mora (Portugal)
Atazar (Madrid, Spain)
Corcega (France)
Vacratot B.G. (Hungary)
Madrid B.G. (Spain)
Madrid B.G. (Spain)
Vacratot B.G. (Hungary)
Vacratot B.G. (Hungary)
Madrid B.G. (Spain)
Vacratot B.G. (Hungary)
Madrid B.G. (Spain)
La Almoraima (Cadiz, Spain)
Malaga (Spain)
Madrid B.G. (Spain)
La Almoraima (Cadiz, Spain)
Jimena-Ubrique(Cadiz, Spain)
Madeira (Portugal)

GB#: Accession number at the Germplasm Bank in the Departamento de Biologia Vegetal (Universidad Politecnica
de Madrid).

Acc.#: Accession number adopted for the present work.
B.G. : Botanical Garden.


