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INTRODUCTION

Purpose: The Lotus Newsletter consists of iInformal communications of research
information on Lotus, Reports of any phase of research on Lotus breeding, genetics,
taxonomy, management, utilization or physiology are welcome, Your biographic
sketches and information about your research objectives, approaches, and progress
including titles of your publications are encouraged. Seed requests and news items are
accepted.

This is the 19th year of publication for the Lotus Newsletter. Now is the time to consider
contributing to the 20th edition of the Lotus Newsletter, Contributions are compiled
without editing. Please follow the guldelines below when submitting your report or
information:

1 Single space typewritten text on white 8.5" x 11" (21.5 cm x 27.5 cm) paper.
Double space belween paragraphs and tables. Do not number pages.

2 Leave a minimum of 3/4" (1.9 cm) on the left and bottom of each page.
3. Omn the first page of each contribution, indicate state or country, title of report.
and name(s) of contributor(s),
4, Send your contributions by December 31, 1989 to:
Lotus Newsletter

Dr. P. R Beuselinck, USDA-ARS
Department of Agronomy

207 Waters Hall

University of Missouri
Columbia, MO 65211

U.5.A.
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NOTES FROM THE EDITOR - P. R. BEUSELINCHK

COST of the Lotus Newsletler

The expense of publishing and mailing
the Lolus Newsletter has been covered by
an unrestricted research gill from Deer
Creek Seeds, Inc., Ashland, WI, USA
This issue of the Lotus Newsletter is
provided to you without charge because of
this gift. My hope is to continue to obtain
suppart for the Lotus Newsletter to
provide you with an unencumbered
communication resource,

SPECIAL THANKS

Many thanks to vou who responded to
my request for information about your
Lotus research, Your contributions to the
Lotus Newsletter help generate a better
perspective of the research and
management an the many species of Lotus

SUGGESTIONS?

Your suggestions are helpful, and I will
sirive Lo incorporate them to make this
publication more useful. As you compile
vour data for analvsis please think aboul
making a contribution to the Lotus
Newsletter, Use the Lofus Newsletteras a
resource for communication: it is
published to aid you (and me], the
international researchers of Lotus,

LIBRARY REQUESTS

I recedved a request [rom one researcher
who Inguired how his University library
ecould be on the distribution list for the
Lotus Newsletter, That University now
recelves a copy. If vou have a similar necd
please notify me.

QUESTIONNAIRE

Thank you for returning the
guestionnaire, The mailing list is
current and quite extensive, I you have
others Interested in receiving the Lotus
Newsletter have them submit a
questionnaire and they'll be added to the
malling list,

You may notice thatl the mailing list
has nbt been printed n this issue of the
Lotus Newsletter. Expect it to be printed
every 2-3 years,
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Specifically unigue asymmetrical pollen labelling of megachilid bees by memsars
of three subgenera of Lotus: Hosackia, Syrmattum and Simpeteria

¥enneth W. Cooper, Department of Biclogy, University of Califorata, Riverside,
Ca 82521 (BBLZD)

As reported in Lotus Mewsletter 15:51-52 (1985), both males and femates of
larger bees of the Tamily Megachi|idae regularly visit flowers of Lotus of the
nevadensis-davidsonii complex. With time, they become marked on the 1eft
cheek and adjacent regions of the head behind the left eye with a firm, adheslve
lump of agglutinated poilen. HBecause anly female bees colliect pollen, but Both
sexes take the nectar of Lotus, it is clear that {1} the acquisition of the
simistral tump of pollen is related in some special way to the bee's withdrawal
of nectar,

Both male anpd female bees of other families, as well as aculeate wasps, of
comparable sizes to megachilids sinistraily marked by a mass of pollen, alsc tae«:
nectar from the same fliowers. WNevertheless, they at most only occasionally
retain a Tight and diffuse dusting of scattered pollen that shows no regular
asymmetry of distribution on the head {or elsewhere). Therefore (2) the
observed sinistral marking owes to 5nme1pecu1iar1ty of morphalogy or {more
Tikely) behavior common to megachilid bees. Furthermore, as other species of
Lotus that are visited by the same or related megachilid bees do not leave thess
bees sinistraly marked, it follows that (3) there is a significant species-
specific component of the Lotus visfted.

Since that report was submitted, there has been severe drowught in Southern
Califarnia. The stands of the nevadensis-davidsonii comglex in the study ars2as
have severely suffered, and megachilids attending them were not abundant, eithzr
as individuals or in species {3 as compared with 16 in eariier years. Effort
was therefore directed to collecting megachilids (amd other aculeates) from as
many species of Lotus over a wide range of habitats as could be found in the
time available.

In all, megachilids have now been obtained in fair numbers from 16 specias
of Loktus, and two named varjeties. They inciude the subgenera: Lotus
{corniculatus Linn,), Hosackia (2 species), Syrmatium (6 spp + 2 subspecies),
Microlotus (1 sp), and Simgetar1a {6 sps.), a5 Etreated by Isely (13B1). Of
these, apart from those of the nevadensis-davidsonii compiex. only L. (Hosackia;
oblongifolius (Bentham) Greene and L. (Simpeferia) wrightii (A. Gray)} Greene
"lapel” many individuals {but not aTi1?) of both sexgs of larger species of
megachilid bee.

Astonishingly, in both cases their pollen is placed dextrally, and not on

the cheek or underside of the head with the nevadensis-davigsaniy complex.

Nor do their interactions with megachilid bees result in similar labelling. L.
oblongifolius marks larger megachilid bees of the genera Anthidium,

allanthidum, Osmia, and Megachile (s.1.), and perhaps others, principally cn
the ventral surface of the right middle leg. In this case the agglutinated mas:s
of pollen may form a very conspicuous lump on the lower surface of the femur,
L. wrightii's label is less spectacular, and less conspicuous, being no mors
than a thickened deposit on the clypeus strongly biased to 1ts right side. The
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flowers of the three Lotus species now known to mark megachilid bees asym-
metricially have similar morphology, and in turn are also similar to flowers of
many species that do not mark the bees. While flowers of a given Lotus species may
range widely in size, on average the flowers of those of the nevadensis-davidsonii
complex are smallest, approximating a mean of E-7 mm in length, those of L.
oblangifolius are cd. 8-12 mm in length, and those of L. wrightii average

largest Egg. 10-15 mm tong). It is 1ikely that the dverage size differences are

in fact important in the labelling events. 1In relation to the bee's activities
when taking nectar, it 1s also likely that the ease and consequences of tripping
play a very significant role.

To the present [ have not determined what events, on the part of the bee or
flower, bring about labelling in the few seconds (or less) involved. 1 do know
that where masses of pollen are built into lumps, a great many wisits, and
perhaps aging of the bees, are reguired. For on dverage it is the older bee, as
shown by dulling of Tivery and fraying of wings, that have tumor-1ike pallen
masses on their "target-sites". It 45 also known that when a larger megachilid
{say from the size of Anthidum mormonum Cresson, » B8 mm) takes nectar at a
member of the nevadensis-davidsoni! complex, it first alights symmetrically on
the flower's wings and kee], head facing the banner, then rolls abruptly over to
the flower's right side (from front view). Events other than these prove too
rapid to follow by eye,

In the case of visits to L. oblongifolfus, the "handling® of the flowers by
megachilids has not been clearly observed because the bees tend to visit flowers
partially obscured by the leafy structure. In the case of L. wrightii, no fieid
observations were made. Megachilid behavior on flowers of Lhe nevadensis-
davidsonii complex, and the relative sizes of the flowers of ail three species
bring to mind specific hypotheses as to how and why pelien labels occur, and
asymmetrically so. However, knowledge as to the actual events require use
either of high speed photography or videsrecording.

There are of course other puzzling matters: do these bizarre labelling
events prove advantageous in any way to either bee or flower, and what other
species of Lotus, worldwide, Teave their labels on their megachilid visitors?
Though preliminary, and my research cn these problems shall continue, no
restriction is placed on citation of this and the earlier report by others who
may wish to do so.

Finally, I would be very grateful to recefve information from athers who
have observed similar phenomena invelving species of Lotus or other papiliona-
ceous Tegumes,

REFERENCE
Isley, D. 1981. Leguminosae of the United States. 111, Subfamily Papilionoidae:

Tribes Sophoreae, Pedalyriae, Loteae. Memoirs, Mew York Botanic Garden
25(3):1-264,
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Lotus spp. Research in Flaridas
b. D, Baltensperger and G, M. Prime

304 Hewell Mall, Agronomy Department
Universicy of Florida, Caimesvwille, FL 32511

Adapcacion of Leoius ipp. to Florida

A program has been underway at the Universicty of Florida since 1981 to

evaluate the potential of Lotus spp. for Florida. Several eultivars, breading
populations, planc introductions and selections from previous work were Brown
in Florida and seed was harvested from each row each year. Additional
germplasm has been added over time and several populaticns have been laos:.
The macerial was last planted in January of 1988 on flat woods soil at Dalry
Research Unit and seed was harvested in July of 1988, It appears tha: Lotus
spp. evaluated have lictle potential in Florida as all entries were dead by
October of 1988. A second year of evaluatien is currently planned.

ur Vel 1], r i d

Since trefoll {s seldom, if ever, dorzant in Florida we wanred o see Lf
Valpar t3-:ycluhcxyl-ﬁ~{dimnthylaminuh—l-mechylal,3,5-=ria:ine-2‘ﬂ-{1H,EH}-
dione) could still be wsed for weed control im trefoil nurseries. an
experiment comparing Velpar (1 lb A.I./acre sprayed May 17, 198B) with hand
weeding wag replicated three times Far 10 ganotypes. HNo variation In reacrieon
ta Velpar between gesocypes was identified nor inceraction berween gepatypes
and Velpar treatment. Weed control was excellent with Velpar and lircle, &f
any, trefeil plant damage was noted. However, the Velpar-treated plots wers
completely sterile (they flowered but produced no seed) vhile the vacrearad
plots had normal ferzility and seed set. Spraying early in the season nmay
prevenc this problem, but before using on breeding nurseries further research
is needed to avoid possible fercilicy problems.

-3 a2 oe

Preliminary evalustion indicates that all material tested is very
susceptible to Meloidegvne incognita, Southern Root-knot nmematods. This will
present a major consiraint co production of trefoil in well drained areas of
Florida, southern Georgia and Alabama. Selection for resistance will he
initiated this spring.
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LOTUS RESEARCH 1N GEORGZA

Carl 5. Hoveland
Agronomy Dept., Univ. of Ceorgla
Achens, GA 30402

Lotus research began vhon I was in Alabama and has continued afrer
moving te Ceorgia. At present, there are only small plantings of Fergus
birdsfoot trefoll in nerth Georgia but the extension service encourages
further planting, especlally in the mountain areas. Fergus is tha only
recommsended cultivar with seed available. AU Dewey, developed ar Auburn
Universicy from Yugoslavian germplasm, has performed very well and seed !s
being increased by International Seeds for msarketing in the Southeast. Cai-l
goroplasa vas released from the Ceorgla Agricultural Experlsent Station
bacause of good persistence In the Pledmoant area.

;:I‘I : I‘;I-I
Bizdsfoot trefoll is best adapted in the mouncains at higher elevatizss
with yields of over L tons per acre annually In assoclatien with zall fes:zus

{Table 1). Stand perzistence has been excellont. Furthér south in the

Tamie 1. Tetsl l:year sversge forage yield sad legume persistence of tall fescue-legume mist.- e

a1 three Ceorgian Locatioms. b
Leguse stars ot &=3 1°
N Rty fotage yielg InlES YRRs
fress [aig Legurg Moynpping Piggepnt (Len, Ga. Hgynseing 2ieg-gat Dgo. £u.
Lb/acrw _— Lbfacrs =
M rrivesh 152 L TET] $,080 ¢* 5,770 b B0 s
tall Yescue
g Friumph 9 Apoile sifalfa 10,340 » T.o80 8 & %30 L4 & a5
tall fescue
&g Triueph 1] Arcedia ladine &, 200 ¢ .30 T 080 b 28 - | ik
tall fescua elgwer
A Triumph -} Florie red glover 5% 790 & 5,380 8,90 b & ? -}
tall Tescue
e lusph -} Fergus birdsfoot 8,470 b s, 110 B & 190 b L] Wi 22
tall Tescue crefoil

*Heane wiihin & coluwn having the sane letter are not significantly different at 5% ilewei.

Pledmont and central CGeorgla under more stressful summer conditiens. the
vields are lower but comparable ko red or ladino clover. Because of nazural
reseeding, trefoll stands have been bectter than the clovers afrer ! vears
AU Dewey has been the most productive cultivar at Athensz in the Piedzont
area (Table 2). Late winter and early spring growcth of Au Dewav and Ga-.
wiere subscancilally higher than the northern ecultivars Fergus and Davn,
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Table 2, Spring production and total yield of birdsfoor crefoil
cultivars in monoculture and in association with Ky 31
tall fescue and Hallmark orchardgrass in the Piedmont
area, Athens, Georgia, J-year average.

Dry forage wield

Yield by
Trefoil cultivar late april otal vield
——Lb/acre—
He assoclated prass
Au Dewey 2180 a* 7360 a
Ga 1 1760 ab 6140 be
Ferpus 1160 d 5940 e
Dawn 1290 ed 5260 ed
In asscciation wich tall fescue
AU Dewey 1680 b 6710 ab
Ga 1 1860 ab 6390 b
Fergus 1080 & 3520 ¢
Dawn 1370 ed 5580 ¢
In association with orchardgrass
AU Dewey 2 1650 be £520 ab
GA 1 1730 ab 6050 b
Ferpus 790 e 3030 4
Dawn 1050 4 5030 d

#Means within a column followed by the same letter with a column are
not significantly different at 5% level.

Sod-seeding trefoil

Fergus trefoil drilled with a Tye Pasture Pleaser drill in a tall
fescue sod resulted in good stands of trefeil, espeecially when the grass was
suppressed with paraquat (Table 3).

Table 3, Fergus birdsfoot trefoil stands in tall fescue sod at 3
Ceorgla locations.

Trefoil plants per square foot
Overseeding treatment Mountains MW Georgia Cencral Georgia

Loy

Paraguat + Furadan 16 & 15
Faraquat 18 4 15
None 10 2 5
Soil Acidity Tolerance

Iﬁla greanhouse trial, AU Dewey root development in acid subsurface
soil (pH 4.9) was much greater than Fergus or Norcen cultivars. Relative
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herbage ylelds of AU Dewey, Morcen, GA 1, and Fergus with acid subsurface
goil were 100, 68, 64, and 24% respectively. A subsequent crial wich pH 4.9
surface and subsurface soll, jusc completed, also substantiates the superior
acld soll tolerance of AU Dewey.

Beef Scteor CGrazing

Beof steers were grazed on perennial and annual cool season pastures
from late winter through spring for 1 vears in northwest Ceorgia. Resul:s
of this study show that sndophyte-free tall fescue with birdsfoot trefolil or
ladine elover furnished thelowest cost per pound of steer gain (Table &).

Table &. Performance of beef ateers and cost per pound of gain on perennisl va smnual cool sesn:-
grans and grass-leguee pastures during late winter and esrly spring in mortheest Gearg's,
J-year average.

Awerage Total gain Stocking fot: g
Bpsture species deily gein —Bber mcre Cate, steers/ecre la ol 59’
b [1°3 na. f
Tall fescue = 120 Lb N/fscre 1.93 c* I b 1.7% b 28.5 =
Tall fescue = birdasfoor trefoil 2.2 b Wb 1.23 ¢ 17.5 s
Tall fescue = ladimo clover 2N b 34T b 1.3 ¢ 1.5
Rys-rysgras-crimson clover 2.5% a 521 a * .04 & et.e =

+« 120 Ib M/fscre

*wears within & colusn having the sase letter are mot significently different a1 5% level.
Eultivars: AY Triusph tall fescus (endophyte-free), Regal ladine clover, fergus birdafeost tre‘c’ ..

Total gain per acre and average daily gain were highest for the winter
annueal pasture but at higher cost. Birdsfeor trefoll stands remained good
the third year in spite of severe drought the second and third years while
ladine clover was nearly eliminated. A problem with Fergus trefoil was lacze
spring growth as compared to ladino clover. It i{s likely chat AU Devevy
would have been more suitable because of Les sarliness,
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