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Summary
legumes
essential components of the
because they
make 20%
of the total
of species
as
climatic and
edaphic conditions as well as
may substantially
even eliminate them.
to
in
management
needed including
especially with phosphate
seeding, planting, chiefly
woody species and
most cases,
best
can be achieved if
is combined with a balanced
The
of legumes, especially the
withstand.
the
in
to
seeds
The
value of legumes is high thus
to a
and balanced diet.
specific plant
compoundssuchas tannins, saponins, isoflavonesandcyanogenic glycosides, which
in
legume species, may
negative post-ingestive consequences in
can
this
by selecting
diets. This can be achieved if legumes
at the
and landscape level so that efficient
systems
developed and sustained.
legumes,

management,

value,

systems

- Les Légumineuses fourragères représentent plus de 20% des espèces qui constituent les ressources
fourragères des pâturages méditerranéens. De nombreux facteurs comme le climat, le sol ou le pâturage non
raisonné peuvent réduire leur importance voire les élirniner.
techniques ont été expérimentées pour
accroître leur préseace dans les parcours :fertilisation phosphatée, semis voire plantation dans le cas des
espèces ligneuses, briìlage dirigé.
général orz obtient de bons résultats en combinant un pâturage adéquat
avec une fertilisation raisonnée. La majorité des Légumineuses et en particulier les annuelles, supportent une
forte pression pastorale mais doivent être protégées pendant la période de $oraison. Leur valeur nutritive est
élevée mais certains cornposants secondaires comme les tannins, les saponines ou les isofzavones peuvent avoir
des conséquences négatives sur la digestion de la ration; il est donc souhaitable de cornbiner les Légumineuses
avec d’autres ressources fourragères à l’écckelle de la parcelle, de l’exploitation agricole ou du parcours de
façon c ì développer des systèmes de production durables.
légumineuses fourragères, fertilisation,gestion pastorale, valeur nutrìtive,systèmespastorallx

the
legumes
of the
whle
woody leguminous species
also
in
All these
species have played significant
in
the
still
elements
a balanced feed to the animals.
was,
only
that
value was widely accepted and
was initiated to evaluate
in the
systems. As a
of fact,
annual legumes
extensive
out with
collected
the
and huge
planted with them
and Talamucci, 1996).
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to
legumes
in
in feeding value because they have
content of
and
and
identical values of digestibility,
intake is
due to the
levels of soluble cell content and a
access to cell walls, which
in a
of digestion (Van Soest, 1994).
They
less
and competitive, less shade
less
and
to
than
the
hand,
value
some of them less
should not be taken
since anti-quality
may inhibit the digestibility of
high
content.
in the
include
which
on
cultivated land as well as
and
and
1996). The
of
legumes in these
depends on the kind of management
applied. this
the available
on management and
quality of legumes
is
and suggestions
made
in the
systems. Emphasis is given on
include
open
and especially
also known as
native

of forage legumes

Species composition
implementing any management
legumesin
an
evaluation of the existing species composition should be
out.
usually
in legumes.
to sub-humid
legumes may
of the total
of the species
they
make 20%
T$olium and
species
1981).
to the
total plant
is much less and usually no
than 10%
1985). The same
of legumes
exists in the mountainous
although the
less than in typical
1981). the
of
mountain of
example, 161
and 14 woody
species
in 30 sites
in an elevation
750 to 1600 m
a.s.1. (Abid, 1998). Of the
species, 23
legumes thus making 14% of the total
while
was only 7.1%
to the plant
was
only 9.5% (Table 1).
Table 1.
the
species

of

and species composition in
of legumes to the total
mountain in
(Abid, 1998).
composition

Vegetation
Woody
Legumes

soil
Total

They include

may
and

(%l

(%l

75.3
24.6
50.7
7.1
43.6
5.0
7.7
12.0
100.0

32.7
67.3
9.5
57.9
100.0

to
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complete elimination in a
1997); too low soil
aciditywhich may
nodulation
in
species of
Talamucci, 1996); and
in
which may lead to
substantial
in
(Osman et al., 1999).
is combined with
then the
may become devasting.
instance, in
of the
mountain in
it was found that the sites
only
was applied the
of legume seeds in the soil was
while it
was substantially
both
combined (Table 2).
Table 2.

of legumes in the seed bank

in

1
Site

Total seeds

Legume seeds
%

Only
Grazed
29,908
14,132

3,707
1,568

12.4
11.0

24,169
10,150

3,654
1,450

15.2
14.3

3,076
14,132

67
1,569

2.2
11.0

Ungrazed

Burned and grazed
Unburned and grazed

in
legume composition in a
is low, it may be
if
on
is applied.
do not induce any sigeficant
legume
but in”mixed ones with
legume composition is
especially in
of
if the legume species
and
1982).
out in
it
has been found that
legumes while a
is
is also combined in the
1988).
also found in
by
et al. (1995) and
et al. (1989).
Since legumes have a
plant species, in soils
deficient in this
element, phosphate
may be the best solution to
legume
in
studies in a
of
have shown that application of phosphate
the
of legumes in native
and consequently the
since the
build up in the soil
also
as well as
species
et al.,1991; Osman et al., 1989;
and
1989;
et al., 1993;
1988).
is not deficient in the soil, a
fixation of
by legumes may change completely the
composition because the
will
thistles
Talamucci, 1996).
Legume
is also
and
elements may limit
fixation and thus inhibit plant
et al.
(1990),
example, have found a
of legumes by applying lime in a
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of
Also, in
oak
application of molybdenum was
and
1989).

in
in

planted to
to

good establishment

Seeding
in legumes then
is needed by seeding
species
Sowing is also
to be
established. this
case, only legumes need to be sown since
species
will soon come.
both cases twoaspects should
the choice of the
species and
and (b) the method of establishment
Talamucci,
1996).
Annual
legumes
the most widely used species in the
some
and
East
attention has been given to annual medics
adaptation to alkaline soils and to
the
system which has been
in these
as an
on the
to the
system.
have been mostly
due to the
of acid soils and as
adapted to the continuous
system
1993;
et al., 1993;
1997).
any case, the choice of the
species
should bebasedon the
existing species composition of the
the soil
the land
hand,
and the climatic conditions
1991; Spanu et al., 1996). On the
of annual legumes can some times
much
than single species,
especially if
habits
combined in the
example, Sulas et al.
(1993) have found that a
of T. brachycalycivzum and two annual medics
rugosa
and
trurzcatula)
and seed yield in a
thanwhen T.
brachycalycinum was sown as a
legumes
less
species in the
of
The
is that
is a lack of
establishment of sown ones in
species
on the one hand and on the
they
difficult to manage.
they
hay
in
to feed the animals in the
A good species
this case is
with its
of the
which can be used alone in
with
to meet this
objective
1992; Talamucci and
1999).
species
sulla ( Hedysarum coronarium) (Sulas et al., 1995)
clay soils and sainfoin
(Onobrychis viciifolia)
soils.
all these species can be also used
(Talamucci and
1999).
establishment of legumes,
on existing vegetation does not usually have
good
A “minimum tillage” of the soil is needed in
to minimize competition
light and
the existing vegetation
1991). To achieve such a goal,
the seed into soil.
the
special seeding machines could be used which
vegetation with a
and
legume seed with a chisel
can also
in
successful legume stands.
and woodlands, the woody vegetation should be
legumes
This
can be done by
the
case, a seed
should be used to
the legumes while in the second case legume
so that seeds
(Liacos et
seed can be
on the ash
the
al., 1980;
and Casanova, 1983;
et al., 1989).
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species, woody legumes may be
into
systems
so
feed is
the
the
of
The significance of
in the
has been
only in the last few decades. Among the
the
species tested, the leguminous ones such as
the
and Colutea arborescens
have beenfound the most
1999).
The best way to
woody legumes in
is by planting of at least oneold
plantlets
seeds cuttings.
species used and the objective sought.
Spacing of the plantation depends on the
a dense plantation of
can
of woody
but its cost of establishment is also
of a
plantation
1999).

Burning
Annual legumes
by
One is the
of
competition
light due to the
of the
vegetation.
gives an
to legumes to utilize the
space available
since they can
not withstand shade and
competitive ability is less
to
The second
is the
of
of the
soil due to the deposition of
such as calcium,potassium, etc. The
is the
of seed
due to heating. All these
in
legume composition in
a

in
vegetation
of the
the end of the
season
the
and only 1% at the end of the
season, while it was completely
1978).
52% of this vegetation consisted of annual legumes in the
100% of the
seasonwhile in the second season two annual legumes
(Table 3).
found in
communities
1976) and in
oak
1990). All these
studies as well
out in
have shownthat annual legumes
behavingas
by making use of the
2-3
light and
conditions
the
to soon
as these conditions change due to the
of the
species.
Since all these annual legumes
by livestock,
especially sheep,
have
used
to
the
capacity of
a
that it is still used in
of
well as
in
and

Grazing regulation
the key to
legumes in
maintaining them in sown
is the application of
Annual legumes
associated with
the
successional stages of vegetation because they can not withstand competition with
species, which tend to dominate in advance successional stages. As a
heavy
is often
in
to maintain a good legume stand. On the
may not allow plants to
and
seed
application of a continuous heavy
thus leading to a
depletion of the seed bank in the soil.
to
(1993), a
must be found in the continuous
the needs to
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legumes
which do not

competition and not to deplete seed
pods.

Table 3. Species composition of
maquis
the

in mediCs,

vegetation in
1978).
Comuosition (%)
1975
1976
X

Species

sterilis

1974

Aira capillaris
Vulpia myuros
Arena
Legumes
Trifolium campestre
Trifolium glomeratum
Trifolium aweme
lathyroides
Ornithopus cornpressus
meapolitana
Lathyrus sativus

20.7
1.7
1.7

-

20.7
13.8
5.2
1.8
8.6
1.7
-

-

-

-

-

39.8
60.2

-

-

10.3
3.4
5.2
5.2

Fumaria thurefi
Convonvulus
elegantissimus
Viola tricolor
suecies
Total

In a

,

~

100.0
out in

100.0
two

and no

-

~~

involving continuous
it was found that legumes
to the
et al., 1996).

two
by
than 3 times in the
as
et al., 1996).
also found in
in an
out in Lebanon
with
ones, it was found that the legume component was
almost
twice in the
while the seed yield oflegumes in the soil was
by
almost 3 times (Table 4). These
suggest that
one
two months in late
and
facilitates seed
and the build up of seeds in
the soil
Table 4. Yield of legume and total
in
Type of

Legume
0.26
0.48

in
1994 and legume
seed in June 1995
inLebanon (adapted
Osman et al., 1999).
(t ha-')
Legume seed
Total
Yield
(g
m-')
1.O6
3.66
3,065
9.696
2.44
11.63

an adequate seed bank in the soil is the key
annual legumes in
least 1000 plants/ m2
118
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1983). The quantity
at the
beginning of the season is the
of the amount ofseed
the end of the
season minus the mount
the amount not able to
due to
coat
Since most annual legumes have a high level of
it is
to
a high seed yield
one season to the next so that legume
is
This can be
by
stocking combined with a
balanced
and Talamucci, 1995).
In
instead of employing a fixed stocking
stockings should be applied which
the ecological potential of the site, the
climatic
and the socio-economic conditions
Special attention should be given on
management of woody legume plantations.
Continuous heavy
may
in complete
of the plantation,
if
arboren). Since the cost of establishing a
the species is of high
(e.g.
with woody legumes is much
the best way to
manage
plantations is to utilize them
feeding
a
few
day
the
by the
the cut-andet al., 1999).
1999;

Forage qualityof forage legumes

Nutritive value
Alibesand

(1990) have
chemical analyses of
legumes; some of these
on
specific species and some
in the
Table 5. As expected, the
of
legumes is
(>l68 g
is,
seasonal
depending on the
plant species and the bioclimatic
it
the
legumes
to
out by late
when
content declines.
instance, it was found that the
abundance of vetches Vicin tenuifolìa and V. cracca
lasts
to August in the
to
Nastis, 1993). On the
decline by June
to 100
Sulas (1999)
that the
content of sulla
in a
of
the
216 (late
to 305
g kg-'
Also
(see Alibes and
1990)
that
(=200
to autumn.
maintains high values of
legumes (especially leaves)
potential extent of digestion
(e.g.
Woody
legumes such asAnzorpha fruticosa, Colutea nrborescens and
pseudoacacin can
of high quality
arborea
The advantage of woody
legumes is that they
foliage
plants
have limited
content of foliage of these species (Table 5 ) is much
nonleguminous woody species, which
also used as
1994).

Use by ruminants
Usually, the
value of plants is estimated by
techniques. Such
can
only as a guide in assessment of
value to
animals.
This is
explained by the fact that some animalspeciesmayavoid
eating
legumes because they contain compounds such as
metabolites that affect the diet
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selection and intake of
and
1984). Some compounds
may be toxic and when they
ingested in high amounts they can cause
to animals
even death.
Condensed tannins, a
plant
compounds found in a wide
of
legumes, commonly consumed
as affecting digestive and
metabolic
example, it was found that while the foliage of Amorpha
and Colutenarborescens wasof the same quality, only
fruticosa,
significantly
to the goat
et al., 1999). The
limited intake of Amorpha and Colutea was the
the unconventionality between
quality and animal
an effect that was
by the
of
such as condensed tannins. A
has been found in
with sheep fed on Amorpha
19991,
the view that
on Arnorpha
an
and
intake
et al., 1999).
explanation of the
intake of the Amorphn’ S
may be the
in high amounts of ammonia, which passes into
thus becoming toxic.
the value of Amorpha and Colutea as animal feed is much
less than that suggested by
high
and the
of
chemical analyses (Table 5). On the
the usefulness of
as animal
feed hasbeen established
1999;
et al., 1999). Findings
these studies suggest that
a
in the live weight gain of goats
to that of luceme.
is also known that substances found in
legume species consumed by
stable viscous foam in the
the
of gas thus holding the gases
in
pockets
gas bloat)
small pockets
James, 1985).
Stable foam
in bloating animals is
by a complex
among
animal/ plant species, and
(Van Soest, 1994). The saponins
the
substances to be
as the main causal agents of bloat.
is also
evidence that a plant
known as 18s andpectin
a
enzyme) cause bloat, when they
in high levels
1975;
1984; Van
Trifolizwz pmtense, T.
Soest, 1994;
and
1998).
example,
repens, T.
and
oficinalis contain 4.5 to 5% 18s
that causes bloat.
On the
legumes that do not cause bloat (e.g. Lotus corniculatus and Onobrychis
spp.) and the
contain less than 1% 18s
pectin
it
has been
that on high bloat-incidence days, legumes contain 34 to
47%
than on low bloat-incidence days. An
finding is that the nonbloating legumes contain
amounts of
tannins (Jones and Lyttleton, 1971). These
tannins
capable of
the
found in bloat-causing foam.
a
combination of
management and the use of anti- foaming agents may achieve bloat
The
of bloat-causing legumes in a
should be less than 40%
(Vallentine, 1990).
an animal into a
containing a high
of a bloat-causing legume (>30%),it is wise to
a
a woody
stand (i.e.
containing tannins).
Of
is the
activity of
isoflavones
in
(e.g.
and
These substances have a low but
level of
activity that causes
in
animals on legume
(e.g.
in male sheep and
in females)
1982;Van
Soest, 1994).
(Enneking, 1995).
Cases of animal poisoning by Vicia species have been also
These can be
into those caused by V. sativa and its
species (cyanogenic
glycoside vicianine:
poisoning; and
effects of cyanoalanine) and those
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caused by canavanine containing species such as V. villosa and V. ewilia. These
compounds
in high levels in the seeds
is known that vetches
used
as
legumes in
diets in the
livestock people
need to be made
the
of seeds among
vetch species
in such compounds.
Table 5.

quality of
systems

in
legumes

(a)
in vivo (a)
in vitro (b)
.................. g kg-'

(b)

..................

272

857 (b)

492

160 (b) Sulas, 1999

204

690 (a)

393

Onobrychis

168

679 (a)

343

Trifoliuvn
Subterraneurn
Trifolium spp.

178

790 (a)

185

702 (a)

398

Viciafaba

177

832 (a)

447

Vicia spp.

168

600 cb)

506

300 (a) Alibes and
19903
300 (a) Alibes and
1990
Alibes and
1990
Alibes
and
270 (a)
1990
281(a) Alibes and
1990
and
76 (b)
Nastis, 1993

210

560 (b)

450

Hedysarunz
Coronarium
:

: sativa

Woody plants2
Amorpha
Fruticosa
Colutea
Arborescens

83 (b)
1994;
et al., 1999

171

352

600 (b)

91 (b)

178

649 (b)

44 1

90 (b)

206

598 (a)
578 (b)

432

94 (b)

Arborea

1994;
et al., 1999
1990;
al., 1999
1994;
et al.,

1999;
used
the
value
(i.e. leaves and twigs of up to
one

plants and
value
Alibes and

and stages

of

pastoral systems
select diets
an
The
of legumes is
since
as a management tool. Legumes
a

of plant species combining
in the
systems may be used
feed that seems to
advantages
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when

to animals as monospecific diet.
sheep
white
(Trifolium repens) chose to
diet (Lolium perenne)(Newman
et al., 1992). This must be
in the planned
systems allowing the animals to
diets and not too
the same ones. The above knowledge was used to
et al.,
conditions
in
1993;
1994).
ef al. (1993)
that a legume
involved in a
system of
combined
the
of the
constituents of the diets. This
happened because legumes a)
intake of
diets
b)
complemented
eaten
and c) stimulated the intake of
of mixed
motivated
competition among the
On the basis of the
of
diets, a combination of specific legumes that
animals and
which also negatively affect
and intake
may enhance animal
because they contain
kinds of chemical
compounds
1996).
example, the combination of white
which contains
cyanogenic compounds, and
which contain alkaloids, gives a good
by
animals' intake.
to
(1996), the combination also of woody
species that contain tannins withlegumes that contain saponins may also be beneficial
because tannins and saponins
in the intestinal
negative effects.
Legumes,
should be combined at
levels of the
systems (Talamucci and
1999). At the
level, they can be combined with
in
associations, namely with species which have the same (C3
(C4
example,
can be combined with
Festuca arundinacea Dactylis glomerata and
with Lolium rigidum in
the
case and
with
cuwula in the second case. At the
level, seeded
planted with leguminous
be combined with
by
At the landscape level, finally, legumes can be combined
with
woody species
the
systems.

Conclusions
Legumes
essential components of the
a
balanced feed to
can be enhanced by
management
including
combined with a balanced
Additional
involve
seeding, planting,
The main
should be to
the
efficiency of the
systems at the
and landscape levels.
feeding value and the
of the
each animal species
should be
investigated and
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