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Lotus Newsletter, Ne. 12, 1981

Introduction

The Lotus Wewsletter consists of informal reports which are

presented to further the exchange ¢f 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.

Cost of the Newsletter: The Newsletter is $5.00 per issue to cover the

cost of production and mailing. The Newsletter will continue to be sent
to those individuals from certain countries whe are unable to contribute

financially.

Contriburions: WNow is the time to send informatiom for the next issue -

recent published papers, news items, seed requests, techniques, research
news, ete. For your convenience a form has been enclosed for miscellaneous

items.

Opening Paper: We are pleased to have the fine contribution teo start off

this issue of the Newsletter by Krystyna Urbanska and Regula Dickenmann.
Your Editor would be interasted in receiving a short article for an
opening paper for the next issue of the Newsletter which might be of general

interest to Lotus Newsletter readers. There is always some problem that

should be open for discussion. Please write if you wish te contribute a

lead arcicle.
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Cyanogenesis polymorphism in Lotus alpinus s. 1. and Ranunculus mon-

tanus s. 1. from the Swiss Alps

Krystyna Urbanska and Regula Dickenmann

Geobotanical Institute, the Riibel Foundation, Swiss Federal Institute
of Technology, 38 Ziirichbergstrasse, CH-8044 Ziirich, Switzerland.

Lotus alpinus s. 1. and Ranunculus montanus s. 1. occurring with-

in the alpine vegetation belt in the Swiss Alps share several inter-
esting features. Both groups comprise diploid and tetraploid popula-
tions; both grow upon various Alpine substrata viz. acidic silicate,
carbonate and serpentine; both are polymorphic for cyanogenesis. For
references see e. g. Dickenmann 1978, 1979, 1982, Urbanska 1979, 1952,
Urbanska and Schwank 1980, Urbanska and Wildi 1975.

Polymorphism of cyanogenesis was studied recently in'both groups
within the same restricted yet geologically heterogenous area near Da-
vos(Grisons, E Switzerland). Population samples from acidic silicate
and those from carbonate were examined in either group independentiy:
the senior author dealt with Lotus alpinus, whilst the junior author

studied Ranunculus montanus. The HCN-tests used were different in each
investigation. For evaluations, two gqross phenotypes i. e. acyanogenic
and cyanogenic were taken into consideration.

Compared to Lotus alpinus, Ranunculus montanus qroup was found

to be in general less cyanophoric. According to preliminary semi-quan-
titative assessments, the HCN content per Kg fresh weight varied in Ra-
nunculus montanus from approximately 2-5mg to over 50mq, whereas the
corresponding values in Lotus alpinus were 30 mg to at least 250 mg.

In spite of this difference, phenotypic frequencies found in the two
groups form an amazingly similar pattern. The principal aspects cam

be summarized as follows:
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1. Polymorphism of cyanogenesis in Lotus alpinus s. 1. and Ra-
nunculus montanus s. 1. within the study area is apparently influenc-

ed by edaphic factors, the substratum type possibly playing an impor-
tant réle.

2. The cyanogenic phenotype seems to be directly selected; plants
carrying both the cyanogenic glycoside(s) and the corresponding ﬁ-g1u-
cosidase apparently are more favoured upon carbonate than in acidic
silicate soils(Fig. 1). The respective phenotypic frequencies in Lotus
alpinus increased by factor 3, differences in Ranunculus montanus being
stil1 more pronounced(factor 3.5).
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Fig. 1. Global frequencies of cyanogenic phenotypes in the material
from carbonate and acidic silicate. LA = Lotus alpinus s. 1.3 RM =
Ranunculus montanus s. 1.

3. HCN-positive individuals from carbonate were often strongly
cyanogenic, whereas plants from acidic silicate most frequently gave
only weak positive readings in the HCN-tests({Fig. 2). It seems there-
fore that modifying genes controlling the amount of cyanogenic glycos-
ide(s) produced might be selected under influence of substratum, mo-
dificators resulting in a strong allele expressivity being favoured



Lotus Newletter (1989). Volume 12, 3-6

upon carhonate,

Studies dealing with a small-scale distribution of phenotypic fre-
quencies revealed a rather pronounced variation within both groups;
on the whole, however, the samples examined conformed to the general
trend. In some cases, differences between acidic silicate and carbo-
nate were exceedingly clear.
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Fig. 2. Frequencies of particular cyanogenic phenotypes in the mate-
rial from carbonate and acidic silicate, LA = Lotus alpinus 5. 1.:
RM = Ranunculus montanus s. 1.

The problem of the cyanogenesis polymorphism is very complex;
thus, long-term studies comprising various approaches are indispen-
sable for a better comprehension of this phenomenon. Phenotypic fre-
guencies may remain under influence of abjetic and/or biotic habitat
components; furthermore, a possible regional variation should not be
neglected. As to relationships between the substratum type and cyano-
genesis, the present results demonstrate for the first time a largely
comparable pattern of behaviour in two plant groups that stay phylo-
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genetically very far apart but were studied from the same restricted
area. It should be noted parenthetically that Boyd et al.(1938) found
in Sorghum vulgare var. sudanense a distinct increase in the cyanide

production when plants were grown in soils rich in nitrogen(particu-
larly nitrate), Tow in available phosphorus and subject to drought.
Whatever the factors influencing the cyanogenesis polymorphism in Lo~
tus alpinus s. 1. and Ranunculus montanus s. 1., the relatively high
freguencies of strongly cyanogenic plants do coincide with the alpine

carboniferous soils, known to be rich in HDE-H. liable to phosphorus
deficiency and frequently suffering from an unfavourable water régime.
At the time being, the authors do not know to what extent are the re-
sults obtained to be considered as aleatory; it seems to us that the
patterns cbserved tend to reach beyond a mere chance-variation scope,
but further studies are obviously required. Qur investigations are in
progress.
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Cyanogenesis in Lotus flowers

J.P.A. Angseesing and M.A. Saunders,

College of St. Paul & St. Marv,
Chelcenham, GL50 4AZ, U.E.

In several populations of Lotus corniculatus in Gloucestershire, England,
we have found there to be a small discordance in the occurrence of cyanogenic
leaves and flowers. In most individuals examined either both leaves and
flowers were cyanogenic or both were acvanogenic, but some tests in each
of four populations revealed cyanogemesis in leaves but not flowers or flowers
but not leaves.

We followed this up by a more detailed survey of the population with the
highest frequency of discordant plants (Cleeve Hill). In this study six
tests were carried out on each of 51 individual plants; there were the standard
picrate paper test, the standard test plus added cyanoglucoside and the
scandard test wicth added enzyme; leaves and flower petals were tested sep=
arately, hence six tests im z2l1]l. We also ran reagent blanks on both enzyme
and glucoside preparations.

From the results in Table 1 it may be seen that 21 plants were totally
cvanogenie, whereas three had cyanogenic leaves only and 17 eyanegenic
flowers only. In both of the latter categories, and also in torally acyanogenic
plants, cvanoglucoside was present in both tissues tested.

If each of the twe components of cyanogenesis, linamarase and
eyvanoglucosides, could occur independently in leaves and flowers then a total
of 16 blochemical phenotypes is possible (Table 1); our survey suggests that
linamarase presence 1s controlled by at least two genes, but says nothing
about the possibility of the separate occurrence of cyamoglucoesides as
these were found in all individuals.

Table 1
Glucoside ing Flowers & Flowers Leaves Absent from
Leavas only only both
Linamargse in Tlowers & leaves 21 o o 8]
Linamarase in flowers only 17 o O o
Linamarase in leaves only 3 o 0 0
Linamarase rnot found in either g a 0 ¥
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Seedling Vigor of Three Lotus Species

F.R. Beuselinck

U.S5. Department of Agriculture, Agriculture Research Serviee, 207

Waters Hall, Universitv of Missouri, Columbia, MD 85211

Sixty=-two Lotus plant introductions were screened for their seedling
vigor as measured by shoot and root dry weights at 2,4, and 6 weeks

after seeding. Eleven varieties and germplasms of L. corniculatus

were included as standards for comparisons with the 27 L. corniculatus,

18 L. tenuis, and 17 L. pedunculatus introductions. Average total
seedling dry weighes increased from 23.9 mg at the 2 week harvest ra
63.7 and 90.8 mg at the & and 6 week harvests, respectively. Average
seedling dry weights for the entries ranged from 14.4 to 84.9 mg for
shoots and 12.2 ro 82.6 mg for roots when combined over 2ll harvests.
Species differences (sig. p = 0.05) were observed with combined harvest

average seedling dry weights of 68.3, 60.1, and 38.8 mg for L. corniculatus

L. tenuis, and L. pedunculatus. Shoot, root and teral dry weights for

entries were significantly and positively correlated with 100 seed weighes,

The best five entries include the L. corniculatus PI's 194228 (Yugo-

slavia) and 22679& (Netherlands), the variety Mairclanpd (Canada), the

germplasm LA synthetie (Canada), and L. tenuis PI 302921 (Spain).
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EVALUATICN OF CULTIVARS, PRCGENIES AND CLONES OF
SPECIZS OF THE GENUS Lotus L.lf

author: Gilscn Fernandes Carcso
Adviger: Prof. Nilson Rodrigues Paim

SULDIARY

Twenty %wo progenies of the ¢v. Sd@o Gabriel and seven
american cultivars of Loftus corniculatus L. and forty two
clones of Lotus wliginosus Schkuhr., were evaluated under so
me morphologic, physlologic, guentitative, qualitative and
persistence aspects in two different experiments at the A ri
cultural Experiment Station of the Federal University of Aio
Grande do Sul (UFRGS), Guaiba - RS, 3razil, from march of
1978 to may of 1574.

In the progenizs and cultivars tests the following para-
meters were evalusted: average number initial and final of
plunts/n, mean percentage of Teduction on number of plants,
Zean rate of growth in height of the plants, in cm/week, ave
Tage toial dry matier yield (DU) in g/m, mean percentaza of
crude protvein in A and zean percentage of digestibility "in
vitro" of the Ii. The analysis of variance showed gtatistice
signilicence ot level of 5 prouzbility for the whole parane
tors mensurated. h

In s polyercos bleck experiment wore aveluated the Tollo
wing parareters: mean rate of growth in dismeter end height —
of the plants, in em/week, mean dinmeter of rooting of tha
plants, in cu, beginning mean of flowering time in doys after
planting, averuge yield of seed in g/plant, average total
dry matter yield of the regrowth after a time of drought, in
g{ylant and gercentage of crude protein and digestibility
'in vitro" of the dry mniter. There was also significative
differences at 5% level of probability for the whole evalug-

ted parcmeSers. Por both experimenta almiticant correla=-
tlong were found beiween mome pairs of obaervationa,
Tom T " T . + T :
- the Jcrkhuan evident the gmetic variability of the
rent porenotera evaluated, Thewlng The pozsibvilisy or
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Y K.5z, Thegis in Agriculture (Fitoteenia) - Agricultural
School - Federal University cf Rio Grande do Sul, Paorto
alegre ( 124p.) - laren, 1980,



