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LOTUS NEWSLETTER, Wo. 18, 1987
INTRODUCTION

Purpose: The Lotus Newsletter consists of informal communications of ressarch
information on Lerus. Reports of any phase of research on Locus breeding,
pgenetics, taxonomy, management, utilization or physiology are welcomed, Your
biographic sketches and informacion about your research objectives,
approaches, and progress including titles of your publications are encoursged;
seed requests and news I[tems are accepted,

This is the 1E&th year of publicacien for the Lorus Newslerrer. HNow {s the
cime to consider concribucing to the 19th edition of the Locus Newsletrer.
Contributions are compiled without edicing. Please follow the guldelines

below when submitting your repert or infermation:

1, Single space Cypewritten text on white § 172" = 11" {21.5 cm x 27.5 cm}
puper. Double space between paragraphs and tables. [o not numbeyr
pages.

2, Leave a minimum of 3/4% (1.9 em) oo che lefc and bottem of each page.
3. On the first page of each concribution, indicate scate or country, ticle
of reporc, and name(s) of contributor(s).

4, Send concributions by December 31, 1988 co:

Lotus Newslecrer

Dr. P. B. Beuselinck, USDA-ARS
Department of Agronomy
Universicy of Missouri
Columbia, MO 65211

Usa
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EOTES FROM THE EDITOR - P. R. BEUSELINCE
COST of the Lorus Newslecrar

The expense of publishing and malling the Lotus Newsletter has been covered by
an unrestricted research gifc from Deer Creek Seedsz, Inc., aAshland, WI, USa,
We are able to provide this issue of the Lotus Newsletcer to you withour
charge because of this gift, Our hope {5 to continue co obtaln supporc for
che Locus Newslecfter to provide you with an unencumbered communicacion
resocurce.

BFECIAL THANES

Many thanks te the researcher of Argentina who reszponded to my requesc faor
information about Lotus research im South America, Your contributlons te che
Lotus Newsletter help generate a better perspeccive of the manapomenc,
research, and interest in specific specles of Lorus.

THE "HMATLING LIST® SECTION AND USE OF THE QUESTIONNAIRE

In this issue there Is a new, updated listing of Latus researchers who receive
the Lotus Newslecter. This section adds considerable costc to this
publicacien, but we believe that you may not reallze how many Lorus
resparchers there are in the werld, lec alepe your own country. [f wveu knew
of someone who conducts research on Lotu#, but do not see their name on the
lizsc please [nform wus by having them fill our the enclosed guesciomnaire,

Last year you were asked ce £ill out a questionalire and peturn it e ws., With
your help we were able te purge many names from our malling list. The cost of
mailing cthe Letus Newsletter throughout the werld is expensive. Tha
questionnaire form was sent te you so the Lorus Newslercer could be more
responsive te wou.

Hany of you have already sent us the questionnaire...we appreciate your
effarta, Those of you who did net return the questicnmnaire in 1937, please
send one in 1983,

Hote that the infermation wou provided has been added bhenmeath yeur mailing
address, You will find under each address a) areas of Lotus research. bl
Lotus spp. researched or used, and c) a brief description of curremt research
emphasis,

FIKAL THOUGHTS

My locatlon in the USA is in the fimal forces of winter; there s about 15 cm
of snow on the ground and this morning was -21 C°! It seems ironic co he
writing these notes and thinking about the coming growing season when many of
you are finishing vours, Please ... wheén vou compile and analyze your data
think about making it a coentribution te the Lotus Newletter.

Jur goal s te continue to try and provide the Locus Newslecrer to you withowr
cost. Use the Lotus Newsletter as a resource for communication: it is
published to aide you (and wus), the international researchers of Lortus
species, Your suggestions are helpful, and the Lorus Newsleccer will strive
te lncorporate them te make this publication even more useful to you.
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MARIANA KADE, Centre for Plant Ecophisiology, Buenos Aires, Argentima

FEPORT OF THE FESEARCH RELATED TO Letus tenuis

Three species of the genusg Letus with wwll defined forage value thrive in Argenti
na: L. corniculatus, L. pendunculatus and L. tenuis. The latrar haz spread naturally
dlong a large area of Buenos Aires Province called the "Depresidn del Zic Salado™
(Salado River Basin) with an extension of about 7.000 km2. This region is characteri
Zed by a high rechmological delay due, among other reasons, to a.ternate pericds of
droughts or floods and the prasence of poorly drained and highly saline and alkaline
soils. As & consequence, 70% of the area is soversed by native grasslands utilized
only Sfor cattle productien.

These -ac conditions however do not hinder L. tenuis from spreading in 3 prolific
way particularly in spring and summer pericds, when it is a dominant species in the
communities related to humid conditions (Collantas at al., 19BE).

The excellent agronomic characteristics of L. tenuis for increasing produstion
of the mentioned area lead us teo its ecological and morphological study =o be
censidered in ferage breeding Programmas .

Phenclcgical studies were carried out in five diffarent herkages communities (in
Fress), whazre L. tenuis contributes considerably to the plant cover. These communitiss
iffered nest only in their floristie composition, but alsc In the scil zharacreristics
sH, organiz C, E.5.F.) showing L. tenuis plasticity.

Seecs Irsm naturalized populations of L. tenuis have beern collected and then
svaluzzed sinze 1981 in the Introduction Garden Zor Forage Spacies lscated nezy the
town of Chascomds {3uencs Alres Province). Different ecotypes of L. tenuis shewed
similar cry matrter yields to L. corniculatus commercial eulrivars during Sfour vears
iZardlels v sade, 1287).

L. cornizulatus cultivars are also sown in pasture mixtures in the "Jepresidn del
PIa Szlacc”™ in spite of not being as versatile as L. tenuis, Considering the similari
ty betweer <he seeds of both species it was found Thar the observation of the
microgyle znd hilum region with a Scanning microscope showed 3 clear cut difference
it the shaze of the aril of each species (Stritrmatrer a- al., 1885). Znvonre having
atcess teo 3 binocular microscope would be able to confirm these d:Ffare-sas.

The regirnal ecotyzes were taxonomically placed as L. tenuis mafmly =trough the

Leal/leng=h wid=h ratio and then confirmed by karvetvpic comparisons with
irTreZuctizns of a Fnown origin. As the results of the chromosome nurbe: Yere Lot
a surver of systematic identification of flavenoids in ==& menticnad

oM L. zorniculatus cultivars was carried cut. Tt was showed w2%h the two
Simensionil paper chromatographis danalysis of Flavenocids that the two gzezies were
siosely re_sted, desplite a compound (FE {n THAS0.E3; in Ac OH 13%20.07) was anly
centifies In L. tenuls (in press).
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FERSONAL DATA

Wame anmd Surname: MARIANA KADE
Wationality: Argentina
Mailing Address: Serramo 665 = 1414 Buenos Alires = Argentina
Lniversity Degree: Agronemisc-University of Huenos Alves
Work=Place: CEVEG "Centro de Ecofisielogia Wegeral"”

{Centre for Plant Ecophisiology)
Jeceupation: Kesearch Asscciate

FUBLTCATIONS HELATED TO L. cenuis:

-"Distribucifn de especies en funecifn de factores edificos en pastiza-
leg naturales de la Depresidn del Rip Salade"™, Species distribucion
in relation to edaphyc factors inm native grasslamds of the Salado
River Basin., 1986, Collamtes, M.B.; Kade, H.; Hiaczynski, €. ¥
Santanaceglian, 0. STUDIA QECOLOGICA, Univ. of 3alamasca. (admicced).

="Compared morphology of the aril regicon in L. corniculatus L. anmnd L.
tenuis Waldst. et Eit. seeds".1985, Kade, M.; Dizeo de Stritcmatcer,
G. and Valverde, A. LOTUS MNMEWSLETTER i6: 8.

="Introduccidn de Especies Forrajeras en el Partide de Chascomiis (Prov.
de Buenos Aires}. Legu=minosas (1931[85)}". Plant Intreduction in Chas-
comils {Province of Buenos Aires). Legumes {(198L/83)}. 1987. Cardiela,
R.M. ¥ Kade, M. HRevista Argentina de Froduccifn Animal (admirced].
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A POSSIBILITY TO UNIFORM Lotus tenuis FLOWERING
WITH GROWTH REGULATORS

Giménez, Daniel O., Fumi, Clara P, and Olga Peluso

Instituto de Fisiologia Vegetal "E.M, Sivori", Facultad de
Agronomia, U.N.L.P., C.C. 31, ( 1900 ) La Plata, Argentina.

Assays have been performed to analyze dynamics of flowering - fruit
process in Lotus temuis and the possibility to uniform them by growth
regulators. Seeds of San Genaro population were sown in soil in 2 1 -
pots. In a first experience, plants were kept umder semi-controlled
conditions, first at short-days ( SD )} under environmental temperature
from 09:00 to 17:00 h ( 8 h of solar radiation ). They were carried daily
to climatized chambers in two groups, at 17° and at 21°C ( night tempera-
ture ) from 17:00 to 09:00 h for two months. Without altering night T°,
plants were afterwards exposed to long-davs ( LD ). After a month random
groups were selected to begin growth regulator treatments. Two sprayings
in water solution were applied. Gibberellic acid | G.ﬁ.3 ] was spraved at
30 ppm, triiode-benzoic acid ( TIBA ) at 10 ppm, Ethrel at 100 ppm, and
Cycocel ( CCC ) at 2000 ppm, without altering temperature and photoperioed.
Observations began 15 and 35 days after the last spraying. The nurber of
branches lenger than 5 an and than 25 an was determined topether with the
number and stage of flowers and fruits. Another experience was carried
cut in the field, in pots and with similar regulator sprayvings, except
G»‘LS which was applied earlier and lasted Ionger. SADH ( By ) was zadided

at 2000 ppm. The observations continued until fruit dehiscence, The

results of these experiences show that nicht temperature, 17°C, favours
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flowering onset, GAS stops flowering and favours branching from non-
basal lateral buds. In branches smaller than 25 an there was a significant
mumber of inflorescences under growth retardants, TIBA and Ethrel appli-

cations. The other treatments varied according to the different

environmental conditions.

ek ek kAR hkid

Lotus tenuis: EFFECTS OF HEIGHT AND FREQUENCY OF DEFOLIATION

.* .**
L.Ferrari and J.Maddaloni

*Laboratorio de Forrajicultura,Dpto.Produccion Animal,Facultad de Ing. vy
Ciencias Agrarias.Universidad Nacional de Lomas de Famora. OC 95, (1832)
Lomas de Zamora,Buencos Alres, Arcsentina.

#+Tnstituto Macional de Tecnclogia Agropecuafia.EEA Pergamino. O 31, (2700)
Pergamina, Buenos Adres, Argentina.

This research is undertaken to evaluate the interaction betwsen

3 cutting heights (2.5%- ,7.5- ,12.5-cm) and 2 freguenciezs cI de

foliation (21- ,35-days) in 2 regional accessions of Lotus tenuis

Waldst. et Kit. (Monte, Brandsen), upon:

1) Forage vield: dry matter (DM).

2) Forage ¢guality: leaf to stem ratio (L/S), crude protein content
(BCP), in wvitro digestible dry matter (&IVDODM]).

3) Morpholegy and physiolegy of plants: growth habit, actual and
modal height, crown development, number of primary stems per
plant, number of axilary buds related to modal height, total
nenstructural carbohydrates in roots, crowns and stems.

4) Persistence: plant covering, plant population: number of plants
per m’, number of primary stems per m'.

data from items 1 to 3 are being taken in every cut; item 4 is
being counted at the beginning and at the end of each growth pe-
riod.

Plots were seeded in Autumn of 1986. After the end of the second
growth period (Autumn of 1988) a summary with preliminary results
of this study will be submitted for publication.

10
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P. A. BALATTI, Inscitute of Vegetable Physiology, La Plata, Argentina

Lotug tenuis is a forage legume which grows and fixes atmospheric
nitrogen symbiotically in waterlogged conditions, Thus, this plant has
potential in the improvement of fertility of areas with low halomorphic
soils which frequently become waterleogped, In spite of this, there are
no reports upon the conditions and habits of growth of this Lotus
species. Therefore, the aim of our research plan was to know further
about Lotue tenuis responses to temperature and photoperiod.

A summary of our results was published in Lotus Newsletter 1985,
From those results we concluded that the best planting date for a
Lotus tenuis pasture would be autumn when davs are shorter and tempera-

.
ture is expected to be lower. As branching would be enhanced, hence
crovn growth, so improving pasture establishment. Furthermore, plants
phetosynthetic capacity per foliar area, net assimilation rate and
nitrogen fixation would be greater; therefore, a greater growth would
be expected under these conditions, at least at the beginning of
pasture growth.

From now on, we will study Lotne tenuia resistance to flooding.

BALATTI, PEDRO ALBERTO, Argentine, married, 158th Street No 2445,
Gonnet, { 18397 ), Buenos Aires, Argentina.
Work: Institute de Fisiologia Vegetal, Faculzad de Agronomia,
Universidad Nacional de La Plata, o0 v 118, C.C. 31,
[ 1900 7 La Plata, Argentina.

Degree: Agronomic Engineer, issued om May 12, 1980 by the .N.L.P.

11
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PUBLISHED WORKS

1. EFECTO DEL FOTOPERICDO SCBRE EA NODULACION Y FIJACION
OE NITRCGENO ATMOSFERICO EN PLANTAS DE S0JA,

Balatri, P.A. ¥ E.R. Montaldi. Rev. de la Fac. de Agron.
U.N.L.P., Vol. 58, 24 - 29, 1983,

2. EFFECT OF RED AND FAR RED LIGHTS ON NODULATION AND
NITROGEN FINATION IN SOYBEAN ( GLYCINE MAX (L.} MERR. )
Balatti, P.A, and E.R, Montaldi. Plant and Seil 92, 421 -
430, 1986,

. NITROGEN ASSIMILATION AND LEAF DEVELOPMENT LW INDETER-

LI ]

MINATE SOYBEANS AS INFLUENCED BY POST FLOWERING PHOTO-
PERTOD. Guianét, J.J., Balatti, P.A. and E.R. Montaldi.
Journal of Exp. Botany 37 ( No 184 ), 1611 - 1518, 1986,

1. GROWTH AND NITROGEN FIXATION IN SOYBEAN ( GLYCINE MAX
(..} MERH. ) AS AFFECTED. BY CIBRERELLIC ACID TREATMENT
MRING REPROIUCTIVE DEVELOPMENT. Guiamét, J.J., Balatti,
P.A, and E.R, Montaldi, MIRCEN Journal of Applicd

Microbiology and Biotechnology { in press 1.

SENT FOR PUBLICATION

1, PHOTOPERIOD AND NIGHT TEMPERATURE EFFECTS ON LOTUS
TENUTS CROWTH, NODULATION AND NITROGEN FIXATION,

Balatti, P.A. and 10O, Giménez,

LS )
.

GIRRERELLIC ACTD EFFECTS UPON THE RHIZOBIUM SOYBEAN
SYMBIOSIS ON VEGETATIVE SOYBEAN PLANTS GRCWN DINDER
DMFFERENT PHOTOPERIODS.

Ralatti, P.A., Cuimét, J.J. and F.R. Montaldi,

12
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CURRENT RESEARCH ON LOTUS TENUIS IN BALCARCE ( ARGENTINA)

Facultad de Ciencias Agrarias, Universidad Nacional de Mar del Plata, CC 278
{7520) Balcarce - Argentina.

= Leopolds Montes =

Narrowleaf bird's-Ffoot trefoil (Lotus tenuis Waldst.) is naturalized on heavy
clay flooded soils of Ducnos Aires province, Argentina, and is oftes continuous
over large areas on low land ficlds and roadsides. [t s a temperate legume with
a high potential to cover extensive areas of the se called 'Pampa Deprimida® which
has an extension of more than © millions ha.

Because of its productivity and nutritional value this species is being increas-
ingly employved as a forage in beef and dairy cattile producilon systems.

In spite aof farmer's intercst in 'lotus', information about biplogical, ecolo -
pical snd technological limitations to improve crop technology of 'lotus' 1s at
prosent very scarce.

Despite the many studies that have been made principally on btaxoncmy and genet-
ies in other countries, we are 2till lacking enough knowledges to understand the
funetioning and persistence of natural and cultivated pastares with “lofus'.

Within that context, we began to work in a project which includes studies on
plant demography (recruitment of seedlings and reproduction, in order to know the
role of both population density and goap importance in colenization, mortility and
populatien stability in sown pasturcs}. Also pur program (1afc100] ) ineludes
studies on seed bank dvnamics, growth analysis, primary production and management
of lotus = rall fescue pastures.

The group arce composed by Qsvalde N, Ferndndez, Daniel Mifdon, Gabriel Sevilla,
Sarta Colabelli, Silvana Langero, Noestor Maceira and Leopoldo Montes.

Other rescarch programs been complementary carried on are:; nitrogen fixation,
Fidzobium strains and morphological and agronomical characterization of Lotus
introductions.

Most of these works are just starting so no enough information is still availa-
ble to communicate to lLotus Newslotters' readers. Naturallv, we are veryv pleased
roecel ving any anformation about ‘lotus' from other groups ond contacting them
through this publication.

13
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lengech, ecalyx tube lengcth, style length, and ovary lengon.
A maximum of ten measurements for each of these parameters
was taken per planc, The number of flowvers per umbel was
alse recorded, up to a maximum of 20 umbels per planct. From
the values obtained, the following indices were calculated:

Central Leafler Inde=x Wideth of Cencral Leafler

Length of Central Leaflet

Floral Bract Index = Widcth of Floaral Bract
Lengeth of Floral Bract

Calyx Index = Total Calwyx Lengcth
Calyx Tube Lengtn

Standard Index = Wideth of Standard
Lengen of Standard

Style/Ovary Index = Length of Scyle

Length of ovary
The mean for each block and each Creatment was
calculaced for each morphological character using t=ze
Statisctical Analysis Sysctem (SAS) oh the McGill Universi:zy
Andhal 5850 compucer. An analysis of wvariance (ANOVA) wz3
carried out to see if there were any significanc differences
among the means ac the 0.05 level of significance, a-=d

differences were located using Dunacan’™s mulciple range cec:.
Huen-parametric characcters which were observed for each of
Che |44 plancs were growth habic, presence of flovwers, a=d
presence of flower buds.

An estimate of pollen wviabilicy was doae using a
staining procedure described by MacLean and Grant (198&).
The perecentage of stainable pollen per flore: was calculaced
for a maximum of five florecs per plant. A wminimum of 0
pollen grains were counted per florer. As witch cre
morphological studies, the mean for each block and for eacn
treatment was calculated and an analysis of vwarianece a=d
Duncan®s mulciple range rtest were c¢arried out to determi-ze
and locate differences among the means at the 0.05 level of
sligaificance.

Chromosome nucbers were determined by examining z:ae
cells of the root tips of the original 23 plants using toe
Feulgen technique (Darlingron and La Cour, 1976}

RESULTS AND DISCUSSION

The means among cthe blocks of plancs in the field wes-e
significantly different from one another at the (.05 leawel
for leaf length, central leafler index, flower leagth, =z=d
various other [lower measurements. Figure | shows t.e

16
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results of the preliminary chromosome counts. Two of Che
ariginal 23 plancs were octoploid with Zn=8x=48. One of the
eriginal 23 plants had a chromosome number of 24. With che
exception of one aneuploid plant, the replicaces of these
three original plancs and the six control plancs were the
only plants for which flower buds were present for all of
the replicares. 1In an analysis of variance to determine
wether there were any significant differences among the
means of these four treatments (including the control
plancts) for the various flower characters and indices, it
was found that there were no significant differences at tChe
0.05 level for the following characcers: flower length,
calyx tube length, calyx index, standard index, owvary
lengeh, and stylefovary index. In addicion, there was no
significant difference among the four Creatments wich
respect to the pollen-staining., There was a significant
difference among Che means at the 0.05% level for style
itengch, but Duncan™s multiple range test failed to locate
any difference,

The resulcs of Duncan™s mulciple range test for the
other characters, which were found toe be significanctly
different at the 0.05 level among the four treatmencs, are
given in Table |. Since there were no significanc
differences between the two ocfoploid treatments for all of
the characters, the means of only one of the occtoploid
treatments (ne. 13) are given in the table for purpose of
comparison. The octoploid had significantly larger flower
parts than the control as 1is toe be expeccted with an
autopolyploid,. Flant no. 41, however, which had 24
chromesomes like cthe controls, had values for flower
measurements which were closer to those owf the octoplolds.
Table | shows that the same was true for the central leaflec
measurements and inadex: the central leaflets of cthe
octoploids and treatment no. 4] were similar to one anocher
and all three of these treatments had significantly larger
central leaflecs than those of the contrels. A number of
pessibilities may account for the appearance of treatment
no. 41, among them the most plausible one would be that Lt
is a mixeoploid.

The cctoploids in addition te longer and wider leaves
also had longer and wider floral braccs. These twao
characters seem to give the octoploids more forage yield
than the control plants, thus ralising cthe possibilicy of
developing octoploids as potential cultiwvars. The pollen
viabilicy of the octoploids, was not significantly different
from those of the control plancs. However, the occtaploids
did take loager to flower. They possessed significantcly
fewer flowers per umbel (see Table 1), and fewer flowers 1=
total (based on wvisual observations), thus making seed
proeduccion difficult. Octoploids are relatively unstable
and tend to revert back to the normal chromosome number in
succeeding generacions. In addition, the octoploids had
longer and wider leaves than the controls, but fewer leaves
per plant, thus suggesting that they have a lower forage
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