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About ICARDA and the CGIAR

Established in 1977, the International Center for Agricultural Research in
l the Dry Arcas (ICARDA) is governed by an independent Board of Trustees.
Based in Aleppo. Syria, it is onc of 16 centers supported by the
Consultative Group on International Agricultural Research (CGIAR).
ICARDA serves the entire developing world for the improvement of
ICARDA) lentil. barley and faba bean; all dry-area developing countries for the
improvement of on-farm water-use efficiency, rangeland, and small-rumi-
nant production; and the Central and West Asia and North Africa region for
the improvement of brecad and durum wheats, chickpea, and farming systems. ICARDA’s
research provides global benefits of poverty alleviation through productivity improvements
integrated with sustainable natural-resource management practices. ICARDA meets this
challenge through research, training, and dissemination of information in partnership with
the national agricultural rescarch and development systems.

The results of research are transferred through ICARDA's cooperation with national and
regional research institutions, with universities and ministries of agriculture, and through the
technical assistance and training that the Center provides. A range of training programs is
offered, from residential courses for groups to advanced research opportunities for individu-
als. These efforts are supported by seminars, publications. and specialized information
services.
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The CGIAR is an international group of representatives of donor agencies,
‘ eminent agricultural scientists, and institutional administrators from developed
and developing countries who guide and support its work. The CGIAR
\ receives support from many country and institutional members worldwide.
\ Since its foundation in 1971, it has brought together many of the world’s lead-
ing scientists and agricultural researchers in a unique South—North partnership
to reduce poverty and hunger.

The mission of the CGIAR is to promote sustainable agriculture to alleviate poverty and
hunger and achieve food security in developing countries. The CGIAR conducts strategic
and applied research. with its products being international public goods, and focuses its
research agenda on problem-solving through interdisciplinary programs implemented by one
or more of its international centers, in collaboration with a full range of partners. Such pro-
grams concentrate on increasing productivity, protecting the environment, saving biodiversi-
ty, improving policies, and contributing to the strengthening of agricultural research in devel-
oping countries.

The World Bank, the Food and Agriculture Organization of the United Nations (FAO),
the United Nations Development Programme (UNDP), and the International Fund for
Agricultural Development (IFAD) are cosponsors of the CGIAR. The World Bank provides
the CGIAR System with a Secretariat in Washington, DC. A Science Council, with its
Secretariat at FAO in Rome, assists the System in the development of its research program.
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Preface

Forage legumes (Leguminosae) are a major source of protein-rich feed for
livestock. They occupy a special place in the cereal-based farming systems
in the dry areas, because they improve soil fertility by biological nitrogen fix-
ation and are useful in replacing fallow in cereal (barley and wheat)/fallow
rotations common in the Central and West Asia and North Africa (CWANA)
region.

Livestock play an important role in the farming economy of the rural
communities of CWANA. Forage legumes, thus, are important for these
communities as they help them sustain their flocks to generate income from
meat and dairy products.

ICARDA has a regional responsibility in CWANA for the improvement
of pasture and forage legumes. The Center is actively involved in research
on pasture and forage legume species suitable for use in CWANA to
replace fallow to alleviate feed shortage and promote livestock raising. The
Center has also identified species suitable for rehabilitating degraded range-
lands and thereby conserving vegetation and biodiversity. These species
are palatable and provide nutritious grazing for livestock.

However, the need continues to identify new pasture and forage
legume species suitable for use in the farming systems of CWANA.

This manual provides a simple key for identification of forage legumes.
The key covers the description of root, stem, leaf, flower, pod and seed of
the most common species found in CWANA.

It is hoped that the Manual will be useful for students, extension work-
ers and others involved in pasture and forage legume research.
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MORPHOLOGICAL CHARACTERS

1- ROOTS

Taproots, extreme or branching often not
deep, thick or thin, nodules for n-fixation are
found on the roots.

Extreme

Branching

most species Trifolium micranthum

-
,—/7‘ / )

Thick and deep Thin and surface
most species of: most species of:
Lathyrus Trifolium
Vicia Medicago
Pisum



2- STEM

Type of growth

Erect

Thick of stem

Stem color

Semi-erect

Prostrate

Weak

Thin

Thick

Rigid

Green

Purple

Grayish

Trifolium (purpureum, angustifolium)
Medicago scutellata

Vicia narbonensis

Melilotus

most species

Trifolium (subterraneum, tomentosumy)
Medicago (constricta, minima, orbicularis,
and rugosa)

Astragalus (gutlatus, tribuloides)

most Medicago species
most Trifolium species

Melilotus

most Vicia species
Trifolium (resupinatum, cherleri)

most Ononis species

most species
Medicago (intertexta, orbicularis)

Astragalus (cruciatus, tribuloides)

Pubescence of Stem

Hairy

Medicago (littoralis, truncatula, rotata, and

' turbinata)

Trifolium (tomentosum, boissieri)
Astragalus (hamosus, schimperi, and
palaestinus)

Vicia villosa

Lotus edulis

Omithopus compressus

Glabrous

Medicago (polymorpha, murex)
Trifolium (campestre, nigrescens, and
spumosum)

Coronilla scorpioides

Lathyrus gorgonei

Hippocrepis unisiliquosa

Trigonella caelesyriaca

pisum



Branching

Branching from the base

Y\ Medicago radiata

Trifoliurn campestre

Branching 1 stem or few

Trigonella noaeana

Subterranean & aerial branches

Vicia sativa supsp. amphicarpa

Medicago (radiata, aculeata, turbinata, and
murex)

Trifolium (most species)

Astragalus (corrugatus, tribuloides, and
palaestinus)

Trigonella (spinosa, arabica)

Medicago rotata
Trifolium campestre
Vicia (most species)

Trifolium subterraneum

Trigonella (monspeliaca, noaeana, and foenum-
graecum)

Vicia sativa supsp.amphicarpa
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Leaf shapes

Linear

Trifolium arvense
Trifolium purpureum
Trifolium angustifolium

Linear to lanceolate

most Lathyrus species

Lanceolate

Hippocrepis bicontorta
Asltragalus epiglottis
Astragalus tribuloides

Obcordate

Medicago littoralis
Trifolium stellatum
Trigonella arabica

Oblong

Trifolium argutum
Trigonella cylindraceae
Vicia hulensis

Spatulate

Hymenocarpos

Elliptical

Trifolium boissieri
Trifolium lappaceum
Vicia narbonensis

Rhombic

N/

Trifolium pauciflorum
Trifolium spumosum

Obovate to cuneate

Medicago laciniata
Medicago polymorpha
Medicago rigidula




Leaf apex

Acute

Lathyrus lentiformis

Obtuse

Vicia narbonensis

Rounded

Trifolium clussii

Notched

Trifolium tomentosum
Trifolium cherleri

Mucronate

Trifolium purpureum
Trifolium arvense

[ Truncate ]

A

Medicago rigidula
Trifolium pitulare

Vicia hybrida Vicia tenefolia Trigonella monantha
Leaf margin
Entire Serrate Laciniate
Y
J . I( ‘
( \
Pisum elatius Medicago rugosa Trifolium stellatum Medicago rotata
Medicago scutellata Trigonella spinosa Medicago laciniata
Ononis sicula Trigonella noaeana
Ononis reclinata




' 4- FLOWER

The form of flower in the sub-family Papilionoideae is butterfly like and composed of
5 petals:

1-Standard (1-petal)

2-Wings (2 separate petals)

3-Keel (2-united petals or free)

Petals

Standard

Wings

Calyx teeth
O Pedicel

Calyx tube

Keel

Androecium

Inside the flowers 10 stamens, usually 9 united + 1 free, sometimes 5+5 or 10
united, free

Anther
Filaments
Gynoecium
1 ovary including 1 or more ovule
Stigma
Style
Ovary
Lotus Trifolium Vicia Medicago Onobrychis
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Corolla

Yellow

most (Medicago, Trigonella, Coronilla and
Biserrula) ’
Lathyrus (ochrus, gorgonei and aphaca)
Vicia (lutea, hybrida)

Trifolium campestre

Lotus edulis

Orange to yellow

Medicago (intertexta, scutellata and turbinata)

Yellowish to white

Astragalus hamosus

White

Trifolium (arvense, cherleri, pilulare, scabrum and tomentosum)
Trigonella (arabica, caelesyriaca)

Cream

Trifolium scutatum

Bluish to white

Astragalus (cruciatus, and schimperi)

Pink

Trifolium clusii
Astragalus annularis

Purple

Trifolium (angustifolium, pauciflorum and purpureum)
Vicia villosa

Pale purple to violet

Vicia monantha
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Standard

Standard form

m

Trifolium clusii

Pisum syriacum

Notched Elliptical Ovate to oblong limb Ovate limb
Trifolium tomentosum Trifolium subterraneum Trifolium argutum Trifolium spumosum
Trifolium angustifolium Trifolium stellatum Trigonella arabica
Trigonelia stellata
Lathyrus gorgonei

Oblong Retuse to 2 lobed Linear

Trifolium glanduliferum

Keel & wings

Keel longer than wings

Medicago truncatula
Medicago orbicularis
Ononis hirta

Trigonella foenurn-graecum

11-

Keel shorter than wings

Medicago polymorpha
Vicia sativa

Vicia lutea

Trifolium clusii




Calyx

Hair |

Giabrous

Medicago orbicularis
Vicia lutea

Hippocrepis (all species)
Coronilla (all species})

Villous

Medicago (most species)
Trifolium arvense
Trifolium pilulare
Trifolium purpureum
Trigonella cylindracea
Trigonella monspeliaca

Astragalus cruciatus

-12-

Astragalus boelicus
Astragalus gullatus
Vicia villosa
Vicia sativa
Lathyrus aphaca
Length
I |
Short calyx Long calyx
Medicago laciniata Medicago coronata
Medicago minima Medicago littoralis
Medicago truncalula Medicago rofata
Medicago turbinata Medicago polymorpha
Trigonella stellata Aslragalus hamosus
Trigoneila monantha Vicia (most species)
Ononis sicula Lathyrus (most species)
Hippocrepis (most
species)
Calyx teeth
Equal teeth Unequal teeth
Lathyrus (mosl! spcies) Medicago minima
Melifotus (most species) Trifolium scabrum
Vicia villosa
Vicia lutea
Teeth=tube Teeth>tube Teeth<tube
Medicago aculeata Medicago rotata Medicago laciniata
Medicago constricla Medicago tomala Medicago rugosa
Medicago minima Trigonella arabica Trifolium clusii
Medicago polymorpha Trigonella cylindracea Trifolium resupinatum
Medicago turbinata Aslragalus epiglottis Astragalus palaestinus
Medicago radiata Astragalus hamosus



5- PODS

Mature pods

Pods coils |

|
Indehiscent

Dehiscent

Ononis (most species)
Vicia (most species)
Lathyrus (most species)
Pisum (most species)

Coils number '

Medicago minima

Coil direction [

|

Wates o

!"\‘EP{:‘{
P

S0 c:h__

el e B 2

T s

” '.‘,-.’)‘-’c‘r
i

Medicago (most species)
Trifolium (most species)

1-2 23

Medicago radiata

Medicago coronata Medicago noeana

3-5 [4-6

5-7

Medicago rotata Medicago aculeata

Coil contact |

Medicago aculeata
Medicago truncatula c.v cyprus

[ 1
| Clockwise I jAnti-cIockwise—I

most Medicago species

[ l |

Ajacent coils not | | Ajacent coils loosely
in contact at all || pressed together

Very com-
pact coils

Hair

=
Medicago scutellata @Eﬂ

Spines Medicago praecox Medicago laciniata Medicago constricta
|
Spinless pods | With spines |
[ l 1| |
Right angle ‘ Varying in | | Spreading horizontal- | | Long, fine
to coil surface | direction ly hooked at apex and curved

Medicago rotata

Medicago blancheana Medicago minima  Medicago littoralis

[ I
Glabrous Hairy-Pubescent |
Trigonella caelesyriaca Trigonella cylindracea

Trigonella spinosa

Trigonella monantha

Astragalus corrugatus Astragalus epiglottis

Astragalus schimperi
Ononis reclinata

43



Pods shapes

| Fish-hook shape ]

Astragalus hamosus

Snail shape

Medicago scutellata

‘ Button shape ‘

Medicago orbicularis

I Cock-comb shape J

Onobrychis crista-galli

f Barrel shape |

(NS,

Medicago truncatula

| Sea-urchin shape l

Medicago intertexta

Disk shape j

Medicago rugosa

1 Horse-shoe shape l

Hippocrepis unisiliquosa

[ Fringed margin ]

Medicago radiata

| Grooved —‘

Astragalus palaestinus

| Crown like ‘

Medicago coronata

| Falcate |

vy

Trigonella corniculata

| With peak |

Coronilla scorpioides

Arcuate

Trigonella cylindracea

Hooked at apex

Lotus edulis

-14-




’ﬂanened toothed f

AR

Biserrula pelecinus

] Linear ’

e

Vicia sativa

LLinear-oblong

Lathyrus cicera

| Linear-cylindrical |

ey

Trigonella astroites

[ Lenticular |

Trifolium bullatum

Qvoid —I

Trifolium cherleri

| Ovoid-beakedj

Ononis serrata

Ovoid-obtuse

Trifolium pilulare

LOvoid-globular I

Trifolium tomentosum

Spherical-ovoid

Medicago constricta

Circular

O

Trigonella spinosa

Cylindrical

Medicago rigidula

Cylindrical-inflated

¢

Ononis sicula

‘ Globular ‘

Melilotus indicus

Oblong-rhombic

Vicia narbonensis

15




6- SEEDS

Seeds Number/pod

Solitary
1 seeded

(2]

most Trifolium species Trifolium clusii Lathyrus ochrus Vicia villosa
most Melilolus species Trifolium tomentosum  Lathyrus gorgonei
Medicago blancheana Vicia sativa Ononis reclinata Astragalus corrugatus

Seeds surface

| Smooth | | Rough | |Tubercle |

most species Medicago orbicularis Ononis reclinata
Medicago radiala Lotus edulis
Trigonelia spinosa

Mottled in seed

l Plain |

most species

| Mottled |

Trifolium tomentosum
Lathyrus cicera
Pisum syriacum

Seed colour

| Yellow l

most Medicago species
Trifolium (stellatum, buflatum and arvense)
Hippocrapis unisiliquosa

l Brown I

Trifolium (argutum, cherleri and lappaceum)
Lathyrus lentiformis :
Coronilla (repanda, scorpioides)

Trifolium (subterraneum, pilulare)
Medicago (intertexta, granadensis)
Vicia villosa

‘ Yellow-brown l

Trifolium (spumosum, clusii and scutatum)
Medicago (blancheana, rolata)

Brown-black

Vicia ervilia
- Brown-red

Vicia (tenuifolia, narbonensis)

Pisumn elatius

-16-

Lathyrus (ochrus, aphaca)

Ononis serrata



Seed form

Sub-globular-reinform Sub-globular
all (Medlcago & bisen-u[a) species Ononis reclinata La’hyms cicera
Ovoid-reinform [ Ovoid I Oblong

O

Trifolium cherleri

0

Trifolium resupinatum

Coronilla scorpioides

| Globular

Vicia villosa

Ovoid-oblong

Trifolium scabrum

Ovoid-globular

9

Trifolium pilulare

Cylindrical

Trigonella monantha

| Ellipsoidal-ovoid |

O

Trifolium stellatum

@

Hippocrepis unisiliquosa

-17-
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