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Introduction

a) Lead Article: We are thankful this year to Prof, D. A, Jones

for his article on "Cyanogenesis in Lotus".

b) Hew Chromosome Number: A new chromosgome number for the genus

Lotus, namely 2n = 10, highlights the year 1977 (see report by

M. E. Forde and G. de Lautour).

¢) Enclosure: Included with this issue of the Newsletter is a

publication on "Growing Birdsfoot Trefoil in the Atlantic Provinces"

(Canada) by J. E. Langille and J. 8. Bubar,

d) Cost of Mewsletter: Increased postage and production has ralged

the cost of the Lotus Newsletter to $2.00 per issue. No extra

charge will be made to those whe have paid in advance. The Newsletter
will continue to be sent to those individuals from certain countries

who are vnable to contribute financially.

‘2) Contributions: Now is the time to send information for the next

issue -- recent published papers, news items, seed requests,

technical notes, etc,

£) Informal Reports: The Wewsletter coosists of informal reports

which are presented to further the exchange of ideas and information.
These may be opinions or suggestions rather than established facts.

Before quoting any statement in a publication the author involved

should be requested to give his or her consent.
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CYANOGENESIS IN LOTUS

David A. Jones
Unit of Genetics
University of Hull
HULL HU& 7RX
ENGLAKD

It would be very misleading to write only about Lotus species and so
part of this brief review will be of a general nature,

Many plants which are not normally regarded as being cyanogenic
are capable of metabolizing labelled exogenous HCH and therefore
it appears likely that HCN commonly occurs in plants and neéds to
be detoxified.

Why does HCHN occur commonly in plants? The suggestion that its
major role was in asparagine biosynthesis is ne longer tenable
because it is now known that a glutamine-dependent asparagine
gynthetase is probably concerned with the normal pathway. On the
other hand, an even more fundamental role for endogenous HCHN has
emerged recently. The reduction of nitrate to nitrite is the
limiting step in nitrate assimilation in plants and there is strong
evidence for the in vive regulation of nitrate reductase by cyanide
in Chlorella. Furthermore, there is other evidence that HCN plays

a part in nitrate reductase regulation in Zea, Sorghum and Triticum
and so, at present at least, there are very good reasons why plants
should have a readily available source of HCN and a means of
detoxifying excess. Cyanogenic glycosides and lipids may well be
the normal source of HCN; certainly there are good reasons for
concluding that these substances are widely distributed in flowering
and non-flowering plants, usually at concentrations below the normal
level of datection.

The Character of Eyann;gneaia

The evolution of what we call cyanogenic species is more readily
explicable in terms of the over—production of existing substances
rather than as the sporadic occurrence of new omes. In Trifolium
repens, for example, the difference between eyanoglucesidie and
acyanoglucesidic plants appears to be regulatory amd not result

from a structural gene mutation., The questions we must ask, therefore,
are (1) why do socme species produce an excesas of cyanoglucoside over
their requirements for primary metabolism and (2) why are some species
polymorphic?

By studying the polymorphic species T. repens and Lotus corniculatus
it may well be possible to answer both gquestions at the same time.
Evidence from several sources suggests that damage to leaf tissue
of eyanogenic plants is deleterious. This damage can result from
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grazing, freezing or from osmotie shock. There is, therefore,
selection against cyanogenesis. On the other hand, we have direct
evidence that cyanogenesis in L. carnicu}atua and T. rEEena doas
have a protective function against herbivores both in the laberatory
and in natural habitats, In other species a defensive role has

also been demonstrated, for exsmple, the cyanogenic form of the
bracken fern (Preridium aquilinum (L.) Kuhn} in Richmond Park,
Surrey, England is not grazed by deer or by sheep.

It is clear that the cyanoglucoside itself may be the deterrent to
some herbivores whereas it is the HCW released when the plant 1s
damaged which gives rise teo the deterrent effect against other
crganisms, These results show that cyanogenesis must be regarded

as a toxic and not a digestibility reducing system, and as qualitative
or 'unapparent' in the sense suggested by Feeny.

Stability of the Fhenotype

We are now satisfied that there are two types of cyanogenic L.
corniculatus, One type has a stable phenotype whereas the other

has the ability to change phenotype in response to envirommental
stress, particularly of temperature., There are different frequencies
of stable and unstable plants in different populatiomns. The genetics
of thieg instabilicy is being studied. (See also last years Lotus
Newsletter - note by Borsos et al; Blaim in publications list}).

Cvanogenesis in Matural Populations of Lotus corniculatus

Recently our appreach has been to study habitats in which there are
consistent differences (in time) in the frequency distribution of
eyanogenic and acyanogenic plants over short distances (less than

1 km) and attempt to discover the selective agents responsible. This
work has involved detailed recording of the climatic, biotic and

edaphic fzctors in these habitate. 4= a result we are now convinced
that selective grazing is the predominant agent determining the
distribution of cyanogenic L. corniculsatus on the south-west coast of
Holy Island (off Anglesey, N. Wales). It is clear, however, that the
situation is markedly different on the island of Birsay, Orkney Islands,
where goil meoisture stress is the principle factor associated with the
distribution of the cyanogenic form,

On Holy Islend we have discovered phenctype x habitat (area) interactions
which are so large that no eimple hypethesis .explaining cyanogenssis is
possible.

Conclusions

In general, there is good evidence that cyanngﬂn&sia-actﬂ as a protection
against herbivores in some plants, .but.io.thase polymorphic species which
have been studied it is equally clear that. selective.grazing of the
cyanogenic form is not intemse enough for the species to become monomorphic
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for cyanogenesis., Many other factors exert selectlon.on cyanogenesis
and so when studyiog the variation . in.natural.populations.interpretations
must in general he confined to the plants _and areas.actually studied.
Different plants in different habitats may respond to selection in
entirely different ways and therefore contrary explanations of the role
of cyanopenesis witchin species, let alone between spacies, are only to
be expected.

To save space no references. have been included in this brief review.
Please see Jones, D.A., Keymer, R.J, and Ellis, W.M. 1978. Cyanogenesis
in plants and animal feeding. In Biochemical Aspects of Plant and Animal

Coevolution. Edited by J.B. Harborne. Academic Press, and the Lotus
publication.list in this issue of the Newsletter,
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J.P.A. ANGSEESING AWND M.A, SAUNDERS

SAINT PAUL'S COLLEGE, CHELTENHAM GL50 4AZ, ENGLAND

The effect of the 1976 drought on some English Lotus cormiculatus populations

The flrst eight months of 1976 were much drier than usual in Emgland,
the total rainfall in Cheltenham being only 241 mm as compared with
an average of 448 mm for the corresponding period im the preceding
ten years (unpublished data of Cheltenham. Parks Department).
Beginning in 1975 we have studied.L. cornliculatus populations

with respect to the cyanogenesis polymorphism. Most of our
populations seem not to have been greatly affected by the 1976
summer , but an exception occurs in a disused railway cutting at
Netgrove, eight miles from Chaltenham.

The railway cutting runs east-west and the twe sides of the

cutting were separately scored exhaustively for .L. corniculatus in

1975 and again in 1977. By 1977 there were very few plants left

on the northern slope (scuth aspect) and a diminished number on the
gouthern slope; the cyanogenesls frequency. was, however, not
significantly changed (Table I) (2 X 2 EE = 1.4, p < 0,05).

Table I. Frequency of cyanogenics and numbers of plants (in
brackets) inm 1975 and 1977 at Notgrove rallway cutting

il

South aspect Morth aspect
1975 48.4% (207) 57.17 (254)
1977 ® (5) &7.4% (57)

% = jpsufficient plants

This contrasts with some Trifcolium repems populations we
geored at Robin's Wood Hill where the 1976 summer was followed

by a change in cyanogenesis frequencies as well as a diminished
number of plants.
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SHIRLEY DOBROFSKY AND W. F. GRANT

Genetics Laboratory, Macdonald Campus .of McGill University,

Ste. Anne de Bellevue, Quebec, HOA 1C0, Canada

Keel Abnormality.in Lotus corniculatus
T T s s e

Work is progressing.on incompatibility .in.Lotus corniculatus.

In Lotus corniculatus cv, Leo two "half=keels" were found in a

floret making the anthers visible from above.prior to anthesis.
Both half-keels had the appropriately - colored keel tip and
both were on the same siee of the stigma. Thus.at anthesis the
pollen could be released and.the floret could . be available for
pollination bv imsects that could not accomplish the tripping
normally required for pollination of this plant.. This, as well
as other variants with aberrant petal.arrangements, have also

been found in cv. Mirabel.
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DESMOND D. DOLAN

Mortheast -Regional Plant .Introduction Stationm,

Geneva, New York

Promising Lotus Introductions - 1976

During -the interval mid-June to July 15, notes were taken
on uniformity, habit, vigor, plant .size, number of stems per plant,
size of stems - fine, medium, or coarse, leafiness, size of
leaves, color of leaves, time of bloom, flower color, date of
maturity, pod set, recovery after cutting, winter hardiness,
and spring recovery.

The following introductions. in.the.l976.planting are considered
promising and worthy of further evaluatiom:--P.I, 214110 Sp.,

228233 Italy, 234806 Switz., 235076 .Switz., .235101 Swe., 244036
Braz,, 304280 Urug., 315453 USSE,.and G-23812 N.¥.
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M. B. FORDE and G. DE LAUTOUR

Grasslands Division, DSIR, Palmerston North, New Zealand

THE TEN-CHROMOSOME LOTUS

While checking the identification of Lotus introductions late
in 1976 we obtained clear mitotie counts of ten chromosemes from
an attractive accession of L, corniculatus received from Coimbra,
Portugal. This was a slender prostrate species up to 10 em tall
with red stems and ,reyish hairy leaves., The large flowers (up
to 15 mm) were 2-4 to the head, rich golden yellow fading to orange
and strongly red-striped in the bud, The chromeosome number was
confirmed in a second lot of sead from the same source, and meiosis
waz found to be quite regular, with five bivalents at diakinesis
and metaphase I.

This inreresting little plant did not fit any species known
to us, but somewhat resembled the descriptions of L. glareosus and
L. delortii in Flora Europaea, for meither of which could we find
a published chromosome count. Nor were we successful in ebtaining
seed or specimens of these species for comparison, but recently
Dr. Chrtkova Zertova has confirmed that the specimen we sent

appears to match L. glareogus,

In the meantime, Angulo and Real (1977) have published a
note on a ten-chromosome Lotus collected in the Sierra del
Guadarrama, Madrid, which they identify as L. castellanus Boiss.
& Reut, No description of the plant was given, but the karyotype
is identical with that of our Portuguese accession. It seems
unlikely that two aifferent 10-chromoscme species have simultanecusly
been discovered, yet the Coimbrs plant does not fit well into
L, cestellanus. Even in senescence, when the stems were weak and
the leaves and flowers much smaller (as im L. castellanus) the flowers
atill lacked the hooked keel characteristic cof that species (Heyn 1970).
Heyn noted thar L, palustris was capable of confusing phenotypic
variation in different seasons, and this may be part of the problem
in identifying the present species, which appears to be annual or
biennial in our climate,

It would be rather surprising if plants with such a substantial
and stable karyotype reconstruction were morphologically the same
88 a specles normally having 12 chromosomes, yet Larsen & Zertova
(1969) confirm a somatic count of 12 for L. castellanpus and Dr,
Chrtkova Zertova (pers. cemm.) gueotes the same number for L. glareosus.
The identity of the l0-chromosome Lotus is at present a $64,000 question.

Angulo, M. D., Real, M. C. 1976. A new basic chromosome number
in the genus Lotus. Can, J., Bot, 35: 1848-50.

Heyn, C. C., 1970. Studies in Lotus III. The L. angustissimus
group. Israel J. Bot. 19: 271-292,

Larsen, K. and Zertova, A, 1969, A taxonmomic study om Lotus
eastellanus Boiss. et Reuter. Feddes Rep. 80; 305-314%.



