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LOTUS SPECIES. COLLECTION IN THE WESTERN MEDITERRANEAN, 1874
A, D, 0'Brien, Senior Regionsl Research Agronomist

Apriculrural Research Station, OCrafton, N.S.W. 2460, Australia

Why Lotus and for what purpcse? Why the Western Mediterranesn area?l

LOTUS RESEARCH

My research responeibility is part of a team development of
pasture and forage plants for an extremely variable subtropical te
warm temperate enviromment, the North Ceaast Regfen of New South Wales,
My work with white zlover established the value of winter-growth-
pericd selecticns of remperate legumes for persistence in this
subtropical area, which has a useful winter rainfall component.

Thus sdapted temperate legumes make most contribution during the
eritical preduction period.

0f particular interest in my Lotus program, is the group of
species commonly knewn in Australia as "Lotus major'; for use on
celluvial or alluvial scils in = 1000 mm rainfall areas, or higher
rainfall Bfll aress == 15300 mm, a= well as the trad{tionzl wet-soil
areas, Commercial "Letus majer" is variable summer-growing materfal af
L. uliginosus Schiruhr, frem seed sources in coel temperate areas,
Most lines are not well adapted in this subtropical climate,

Cther Lotus species shewing petential agronomic use arej-
birdsfoot trefoil L. cormieularus L. narrew leaf crefeil L, tenuis

Waldst et Kit, ex Willd.; L. angustissimus L. and L. subbiflorus
Lag. (L. hispidus Desf.). The agrenomically distinet type of birdsfoot
trefoil represented by the anltivars Sao Grahial and Vega, is more
winter productive than cther pastors legumes, MNarrow leaf rrefefl

is more persistant than birdsfeot trefoil, through greater disease
resistance. The annuals, L. angostiseimus and L. hispidus, are

found naturalised in a few locations. I am developing techniques

to grow snnusl Lotus spp., in associatien with white eclover, to

utilise their phaseal cecurrence to minimice bloat risk.

COLLECTION ORJECTIVE

Selaction of materfal of "Lotus major" with more winter-spring
growth was the main objective of my plant collecting trip in the
Western Mediterranesn arez, The species in cthe complex, L. ul-iginusas
Schkyhr, L. pedunculatus Cav. and L. granadensis Zertova, have an
overlapping distribution ian south west Spain, southern Portugal, and
northwest Moroceo, Thi= is a mesophytic == zerophytic area with a
winter growth period, in the lowest lavirudes of the geographic range
of the speciss complex. The temperature and davlengrh regime Is closest
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Lotus corniculatues snd numersus other perennial and annual
species are naturally discribured in the area. Examination of the
variaticn in these species god their acoalegiecal distribution, for
pessible agrenomic or conservation uses, was an Important added
objective.

TAXONOMIC CONFUSION

Te plan cellection =f a representative sample of Letus specimens,
the disrributien sf the species was discussed at Herbaria and other
Researsh Institutions in Lendsp and the countries visited.

Specialistes in tawonomy, plant geography and ecology were approached
for expert advice cn the genus Lotus, but this advice was neot
availabhle {n a satisfzctory ferm, Many conflicting ideas were
propounded, mestly through taxooemic confusicu, but also because
insufficfent attenticn hes been paid to plant geography and the
ecology of species disrribucion,

That the taxcoomy cf Lotus is confused is readily acknowledged
in Flora Europea which states:

"1-12 L. cormiculatus group.

A widespread, variable group comtaining dipleid and tetraploid
species. It is sometimes treated as a single species with a number
of subspecies gnd varfecries. Recent work has shown that there are
a mmber of relatively laeal diplaid caxa throughout C & 5 Europe
and Asia, together with more widespread tetraploids. The data
available at the present time are Ingufficient to produce a
comprehensive account of the group and it is likely that some of
the species recognised here are heterogeneous, while cthers may
not bhe distinet species”

This group contsins the species complex ralating te 'Lotus
majer", te which I tave referred above, It alse includes many
agronemically very distinst types under L. cerniculatus L., which
i 1tmelf s species complex, )

"7. L. corniculatus L.

As defined here this speciss is very variable, It may eventually
be possible to recogpise a oumber of subspecies, but the native
distribution of this and some related species iz very confused owing
to their widespresd use as a forage crop”.

As an exsmple, in the Iberian Peninsula I found 12 subspecles
or varietal nagmes being used, for a limited range of material, under
the specific pame L. corniculatus. Some of the 12 are not L. corniculatus
L. and some are onlv polymorphic warfants of the same subspecies or
variery, Different systematic texts are belng used with conflicting

definicions.
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There is some taxonomic revision of the genus, but this is too
disjunct to be sffective. As this is a genus of economic impertance
there is need for total reyisisn, This revisfon should not only bDe
acceptable throughout Europe but in the adjacent regions of Macronesia,
North Africa, the Mediterranean Islands and Asia Minor,

REASQONS FOR TAXONCMIC CONFLUSION

There are major reasons for the confusion in taxzonomy of the
Lotus genus. These comments are made both as a result of this study
and from previous agrostological experience with species of Letus,

(1} Pelvmorphism

Polymorphism of characters used in taxonomic descriptions is
net recognised as being as widespread as it is. There are a number
of forms of polvoeorphism infloeneing Lotugs spp.:

(2) Phenotypic, due to edaphiec, light and moiscure changes
and the influence of grazing;

(b) Seasonzl polymorphism, expressed in changes at different
physiolegical ages and expressed at different stages between and
within communities:

{z) Generic, as seen in segregating communities; feur examples
were noted during the field eollecting; and

(d] Gemectypic, between spacially isolated communities; as it
is commecn for the species to eeccur in isolation, genetic isolation
is easy (normally allowed for in classification of some character
sizes).

(2) Taxonomy of rooting system

Ne attention is paid te the rooting system in classificatien,
For example, L. corniculatus as now classified can bave:~ (i) a
simple crown with deep taproot system, {ii) a taproot system with
sub-crown developmant, ({11} a stroangly divided reet system with
single crown, or (iv) a strongly rhizomatous root system with
multiple crowns; each system being the type familiar to differeat
researchers.,

(3} Cellection Range

There is incemplete collection over the geographic range,
giving incomplate range of characters within the recognisible
grotpings. Collectfons have Been concentrated in the geographie
area arcund Herbarfa or from known "geod collecting localities™. A
few specimens are considered sufficient,
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(4} Cecgraphic Distribution

Knowledge of the gecgraphic range and distributicn of the species/
subspecieg/varieries is incemplete, It is a "chfcken and egg™ situation,
but without kpewledge of che gesgraphfs range of groups of characters,
definitfon of measirgfcl grovpings {= barardous bBecause of polymorphism.
Development and updating =of records by which the true geographie
digtriburion and ecelogy of a particular taxonomic group can be
determined Bas heen meostly peglected.

(5) Ecclogical Habitars

Ecolagical krnswladge oo rhe habitets of recognised grouplings iIs
limited. Whart is thers is confounded in the taxoumemic confusion.
As with geographic range, improved knowledge of the habitats of
plante would help in organiring sensible taxonomic units, Obviously
some groupe will Bave Srcader envirommental adaptation than others,
But if they are meaningful groupings they will have definable habitats
and defioable distributions.

(6} Taxeromic Approach

The concepts summarised by J. Heslop-Harrison in his book "New
Concepts in Flewering Plant Taxonomy', s5 early as 1953, are
particenlarly relevant tc the zlarification of the taxonemy of Lotus,
{icther auvthors have made copsiderabls comment on taxonomic methodology.
However, the observed apprecach teo taxonomy seemed to be that of a
static art-fors rather thao a dyoamic science,

FIELD COLLECTION

The collection made by me was of insgufficient size to halp
resolve knowledge of the taxonomy of Leotus. But in some cases it did
increase the gvailsble koowledge on distributfon and habitat. The
objective of my cellaction was disténet, to collect for pasture
research, The descripticns of =zires and associated species in my
report, are made from 2 pasture viewpoint and are not complate
descriptions of the plant cemmunities,

Exploration for cogllecting lecaliri{ss was mecessary. This
was supplemented by sampliog the previcusly Erequented collecting
localities. The rcute was chosen to sampla the distribution of
"Lotus major', otbher species heing of secondary importance, Where
posaible, acid spil sriss were fevcured and the warmer parts of
provinces sampled, Cellseting was kept belew 1000 m altitude in
Spain and Pertogal to increase the probability of adaptation te lower
latitudes, In Mcreecce, becauss of the lack of evidence af collection
from lower sleirudes, acid =oil areas of the Middle Acrlas were sampled,

entative sampls covering variation in
;ee, In rha seed collesction thera are
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Forty-thres soil and nodule samples were collected for isolation
of Rhizobia. This collection is being handled by J, Brockwell,
Senior Research Sefentist, Division of Plant Industry, C.5,L.R.0,
(P.0. Box 1600, Canberra, A.C.T. 2601, Australia).

Herbarium specimens were collected for many of the samples,
These are with M. Gray, Herbarium Australiense, C,S,I.R.0, (P.0.
Box 109, Canberra, A.C.T. 2601, Australia). Copies will be
forwarded to the National Herbarium (Royal Botanic Gardens, Sydney,
2000, Australia) and Herbaric Del Laberatoria de Botanica de la
Facultad de Farmacia (M.A.F.) (Cuidad Unfversidad Campos, Madrid}
for morthern hemisphere reference. A fourth set will be available
for borrowing from M. Gray. Taxzencmists at M.A.F. have offerad to
be respensible for wverificacion of identicty.

Colour photographs were taken of the morphological variation
in living plants of "Lotus major" and L. cormiculatus and of the
variation in habitat, Despite care in pressing the herbarium
specimens, there appeared to be a marked change in the shape of
the softer leaf of the "Lotus major” during drying. Colour
distinetion and morphological variation, readily recegnised in
the field, is less evident in the herbarium specimens, Thus coleur
shotography is an important part of the investigation of pelymorphism
in revision of the taxencmy of Lotus spp.

Detailed descriptions of locatien, site and assoclated pasture
species were made at each collectian site. These descriptions are
recorded in my Churchill Fellowship Repert (copies obtainable from
the author), on computer tape with the C.P.I. accession numbers of
the seed at Genetic Resources Secrtion, Division of Flant Industry,
C.5.I.%.0, (Address abcve), and on the herbarium specimen sheets.

CONCLUSION

While I have succeeded in my initial objective of sampling
variation in "Lotus major" for agronomic research, I feel it is very
important to stimulate positive action towards a worthwhile revision
of the taxonomy of the genus,

Inter-disciplinary research is becoming an establisbhed part
of the scientifie world, It iz to be hoped that the increasing
agronomic wvalue of speciss of Lotus and the co-ordinating role
of rthis Newsletter, will lead to mere inter-disciplinary research
on the raxonomy, ecology and geography of Lotus.

Tha agromomic evaluation eof this impertant genus, in many
parts of the world, is dependent on this inter-disciplinary
research for its preoper sampling of resource materials,



