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The first records of vibratory pollen-collection by bees
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Summary

TeppNER H. 2018. The first records of vibratory pollen-collection by bees. — Phyton (Horn, Austria) 57 (1-2): 129-135,
with 2 figures.*

After a thorough analysis of the respective texts, the opinion that SPrRENGEL 1793 or Burck 1887 had discovered vibra-
tory pollen-collection cannot be sustained. The first unambiguous descriptions of vibratory pollen-collection date back to
Lmvpman 1902 for bumblebees (on Senna alata), to Scurortky 1908 for Oxaea, Augochlora, Xylocopa, Psaenythia, Ptilo-
glossa and others (on Senna occidentalis, Physalis viscosa and Solanum paniculatum), and to MemELL 1944 for Megachile

willughbiella and bumblebees (on Melampyrum pratense). Original texts and English translations are provided.

1. Introduction

The paper of Burck 1887 is sometimes cited in
connection with enantiostyly and the division of la-
bor between the anthers within flowers of Cassia s.1.
In NeFr & SmipsoN 1988, Burck’s paper is also re-
garded as the first record of vibratory pollen-collec-
tion (v. p.-c.), i.e. pollen-collection with the help of
vibrations of the indirect flight musculature. This
phenomenon is also known as buzz-collection, soni-
cation, and often (erroneously) as ‘buzz-pollination’
(TeppNER 2005: 219). For summaries see TEPPNER
2005: 228-232 and pE Luca & VaLLEJo-MARIN 2013,
for the vibration frequencies see BURKART & al. 2011.

In spite of the results presented by Arceo-Go-
MEZ & al. 2011?%), we insist to prefer the term buzz-
collection instead of buzz-pollination: From the
perspective of the bee, only the collection is ‘of in-
terest’, and — in the vast majority of cases — vibra-
tion is only necessary for collecting pollen, not for
pollination. The problem may be more complicated
only in the cases of internal stigmatic surfaces as in
Cassia s.l. It is plausible that, in the experimental
setup with the placement of cut anthers on the tip
of the style, vibration is necessary to transfer pollen
into the stigmatic cavity. But, in our understanding,
this is not comparable with the natural process of

pollination where an insect’s body loaded with pol-
len rubs against the tip of the style and where stig-
matic hairs, secreted material and electrostatic
forces also have to be considered; here, a contribu-
tion of vibration to the intrusion of pollen grains
into the stigmatic cavities is under discussion (com-
pare, e.g. DULBERGER & al. 1994, Marazz1 & al. 2007).

Everybody who looks at bees visiting flowers of
Solanum, Symphytum, Cassia, Chamaecrista, Sen-
na, etc., sees and hears vibratory pollen-collection.
But the observation of the visits alone is no sign for
the detection of v. p.-c. Records of v. p.-c. are only
creditable if the description clearly separates v. p.-
c. from the other behavior of the bees on the flowers,
and if vibration is definitely interpreted in connec-
tion with pollen gathering.

The main purpose of the present paper is to
draw attention to the earliest unequivocal records
of vibratory pollen-collection found in the litera-
ture until now.

2. No details on the behavior of bees

SPRENGEL 1793: 93 describes abundant visits of
bumblebees on the flowers of Symphytum officina-
le, but without any mention of sound or other con-
spicuous behavior. Concerning Solanum nigrum, he
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observed bees and bumblebees and writes (p. 129,
translation): “But the bees [Apis!] seem to take only
dust from the flowers. Those which I encountered on
the blooms pushed with fierceness against the an-
thers that their dust should drop out”. Furthermore,
for Leucojum vernum (p. 182) he mentions (transla-
tion): “The bees [again Apis is meant!] crawl entire-
ly into the flower, stay for a long time in the bloom
and cause a trembling movement, which is nice to
see” [by movements of the legs of Apis, which never
vibrates in flowers]. None of these three remarks by
SPRENGEL suggests that he could have recognized vi-
bratory pollen-collection. Thus we cannot follow
EnprEss 1992: 230 (Leucojum) and 1994: 151 (Sola-
num), who supposed this.

3. Misinterpretations

Topp 18823, working with Solanum rostratum
and Chamaecrista fasciculata, gives a short descrip-
tion of the behavior of a small bumblebee, who seiz-
es the short anthers with the mandibles “and with a
sort of milking motion crowds the pollen out of the
terminal pores”. The long anther is bent back by the
legs and when it rebounds into the original position,
a cloud of pollen is discharged. Obviously, the firm
adherence with the mandibles and legs to the flower
to transmit the vibration has been misinterpreted
as“milking” [squeezing-out of pollen]. This term of-
ten wanders through later published literature. It
was negated and refuted by ScrroTTKY as early as
1908: 25 and recently by GOTTSBERGER & SILBERBAU-
ER-GOTTSBERGER 1988: 315.

The extensive paper of MurLLEr H. 1883 on the
division of labor between the anthers of pollen-only
flowers contains no details on the behavior of visi-
tors relevant for v. p.-c. MoLLER H. 1882: 22 noted
that, in the case of strong agitation of the streuke-
gel (scatter-cone) of Solanum nigrum, pollen falls
out from the open ends of the anthers — without any
mention of the nature of this agitation.

For Heteranthera (Pontederiaceae) and others
(Cassia s.l.included), MuLLER F. 1883 notes correctly
that pollen of short stamens is gathered by bees,
whilst pollen of long anthers is deposited on their
backs — but without mentioning sounds.

The observations of Meenan 1886 for Senna
marilandica seem not to be exact and do not mean
any progress in relation to Topp 1882.

According to Roserrson 1890, the flowers of
Chamaecrista fasciculata are exclusively exploited
by bumblebees for pollen. Then he describes “a sort
of milking motion” for obtaining pollen and men-
tions similar observations on Senna marilandica.

The essentials of the extensive writing on flow-
er visits in Harris & Kucas 1902: 24-30 can be sum-
marized as follows: (i) many species of bumblebees
are visitors of Solanum rostratum and Chamaecris-
ta fasciculata and they squeeze out pollen from the
short anthers by the mandibles; (ii) “A considerable
quantity of pollen may be thrown from the terminal
pores of the large stamen upon tapping it”. Also
pollen-thieving by Halictids from the pores of the
long anthers was recorded. There is not one word
about sounds.

Knute in Loew 1904: 361-380 describes the
milking (“Ausmelken”) of feeding-anthers (“Bekos-
tigungsantheren”) for a number of Cassia s.1. spe-
cies.

Apparently, SHaw & al. 1939 and van DErR PuL
1939 (in Dutch language), who observed Vaccinium
and Melastomataceae, respectively, did not perceive
v. p.-c. either. In the case of Osbeckia chinensis, VAN
DER PuL stresses milking and bellows mechanism ef-
fected by the fore-legs(!), leading to a squirt-out of
pollen. In Melastoma malabathricum the feeding-
anthers should be pumped empty by quick pinching
by mandibles and legs along the whole length of the
anthers, whereas the pollination-anthers should set
pollen free by springing back (catapult mechanism,
slinger-anthers), when the bee flies away from the
flower. Additionally, on p. 171 (bottom), there is a
cryptic phrase (translated): ‘Probably the effect of
the mechanism is important, when not a single de-
formation takes place, but a number of repetitive
impulses lets vibrate [?? “snorren”] the spring [of
the pollination-anthers]’. All this and also the back
and forth motion of the body with strongly hum-
ming wings mentioned on p. 172 (top) seem to miss
the point and do not speak in favor of the recogni-
tion of the essentials of v. p.-c.

As a curiosity HeresT 1918 should be men-
tioned. He interpreted the sounds of female bees on
certain flowers as ejection of air, a sort of tracheal
respiration, for cleaning the stigmata or tracheas
from pollen and dust.

4. The paper of Burck 1887

Burck objects decidedly to MuLLER H. 1883 and
believes that it is not debatable to regard every de-
viation from the normal type of a flower as a special
adaption to body or life of an insect. With the ex-
ample of Cassia s.l. (mainly Senna) species he
claimed to demonstrate the trend of transformation
of flowers towards self-pollination without media-
tion of insects.

For an analysis of Burck 1887 in respect of the
behavior of bees, the most relevant paragraphs con-

%) Topp 1882 and followers used the terms‘left’and ‘right’in the inverse sense (compare the foot-note in the introduction).
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cerning bees and flowers from p. 257-258 and 260
(Cassia glauca = Senna sulfurea) are worth to be re-
produced here as original text followed by a trans-
lation:

(p- 257)

Les grandes abeilles, qui frequentent les Heurs
du Cassia glauca, sapprochent dans la direction de la fléche
de la figure. Elles s'asseoient au milien de la fleur (vers x),
courbent 'abdomen en bas et dévorent les grains de pollen des
cing courtes anthéres, ou bien elles mangent en grande partie et
quelquefois entierement et les parois des sacs polliniques et
le pollen. Seules les deux étamines allongées restent intactes.
Elles ne sont pas mangées et leur pollen n'est pas dérobé.

De quelle manitre les fleurs des Cassia sont elles polliniseés?

11 n'est pas difficile de répondre b cette question. L'insecte,
en se posant sur la fleur, change quelque peu la position nor-
male des étamines. Lorsqu'il sort de la fleur ou bien lorsqu'il
retire sa trompe de l'anthere, 1'étamine rejaillit dans sa posi-
tion primaire. Par ce brusque mouvement un petit nuage de
pollen s'echappe de la fente du sac pollinique et quelques grains
peuvent arviver sur le stigmate incliné.

En effet une telle disposition est fort incompléte et plus d'une
fois il doit arriver que tout le pollen est déyoré sans qu'un
seul grain se soit déposé sur le petit stigmate. I’allongement
de deux des étamines doit étre particulitrement favorable et a
divers égards & une auto-pollinisation plus réguliere. Le plus
grand avantage resultant de cet allongement est que le pollen

(p. 258)

de ces denx antheres est mis hors de la portée des insectes;
ceux-ci ne sont plus & méme d'introduire leur trompe dans les
fentes des sacs polliniques pour manger le contenu. En effet
par cet allongement une division du travail entre les étamines
est effectuée. Le pollen des grandes antheres ne sert qu' i la
fécondation, tandis que celui des autres peut étre mangé par
les insectes visiteurs, qui i lear tour agitent les étamines pour
faire échapper le pollen.

En second lieu les étamines allongées sont agitées plus éner-
giquement lors de la visite d'une abeille, qu'il ne pourrait étre
le cas sans l'allongement des filaments.

(p. 260)

Enfin j'ajouterai encore avoir vu les flenrs du Cassia glauca
ainsi que celles des especes suivantes, fréquentées par de gran-
des abeilles (Xylocopa, Bombus). Les abeilles se dirigent di-
rectement vers les petites étamines en n'efflcurant que tres
rarement les grandes anthiéres. Dans les cas rares, ol celles-ci
sont touchées, le contact a lieu avec le coté ventral de I'insecte ,
i gauche ou & droite, et alors le pollen peut étre déposé
dans cet endroit. Pourtant je n'ai jamais vu le stigmate en
contact avec le corps de I'insecte. On ne saurait nier que cela
puisse arriver parfois, surtout an moment ol l'insecte quitte
la fleur; mais Ja chance que le dos de l'insecte touchera au
stigmate est certainement beaucoup plus grande que celle d'un
contact avec le ventre, auquel le pollen adhere.

(Plate XXXI Fig. 1)

Translation: (p. 257) The large bees, who vi-
sit the flowers of Cassia glauca, approach in the di-
rection of the arrow in the figure [erroneously omit-
ted in Fig. 1]. They rest in the center of the flower
(toward x), bend the abdomen downward and de-
vour the pollen grains of the five short anthers, or
they eat a good portion or all of the walls of the
pollen sacs as well as the pollen. Only the two elon-
gated anthers remain intact. They are not eaten and
their pollen is not thieved.

In which manner the flowers of Cassia are pol-
linated?

It is not difficult to answer this question. The
insect, placed on the flower, changes slightly the
normal position of the stamens. If it leaves the flow-
er or if it retracts the proboscis from the anther, the
stamen jumps back to its original position. Because
of this abrupt movement, a small cloud of pollen es-
capes from the slit of the pollen sac and some grains
can arrive on the inclined stigma.

In fact, such an arrangement is very imperfect
and more than once it must occur that all pollen is
devoured without a single grain being deposited on
the small stigma. The elongation of two of the sta-
mens must be especially favorable in consideration
of a more regular self-pollination. The greatest ad-
vantage resulting from this elongation is that the
pollen (p. 258) of these two anthers is out of the op-
erating distance of the insects; they are no longer
able to introduce their proboscis into the slits of
pollen sacs to eat the content. Really, because of this
elongation, a division of labor between the stamens
is accomplished. The pollen of the large anthers
serves only for the pollination, whereas the pollen
of the others may be eaten by the visiting insects,
which on their walk move the stamens to make the
pollen escape.

Secondly, the elongated stamens are moved more
vigorously by the visit of a bee, which could not be
the case without the elongation of the filaments.
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(p- 260) Finally, I would still like to add that I
have seen flowers of Cassia glauca, as well as those
of the following species, frequented by large bees
(Xylocopa, Bombus). The bees approach directly the
small stamens, and touch the long anthers very
rarely. In the rare cases in which they are touched,
the contact takes place with the ventral side of the
insect, on the left or on the right, so the pollen can
be deposited in this place. However, I have never
seen the stigma in contact with the body of the in-
sect. One cannot negate that this may occur some-
times, especially in the moment, when the insect
leaves the flower; but the chance that the back of
the insect will touch a stigma is certainly much
more probable than the contact with the belly on
which the pollen adheres.

* Fok

The treatment of eleven other Cassia s.1. species
contains no additional facts important for our sub-
ject. The relevant points can be summarized as fol-
lows:

Firstly, Burck has seen a cloud of pollen emerg-
ing from the long pollinating-anthers but he did not
connect this with sonication, instead he presented
another, to our current knowledge incorrect reason:
the bees entering into the flower should distort the
stamens and when the bee leaves the flower, the an-
thers should rebound into the original position
what leads to a shake-out of pollen. Probably this
opinion was influenced by Topp 1882. “Agiter les
étamines” is clearly described as movements by
crawling bees.

Secondly, it is described that the bees eat the
short anthers with the feeding-pollen (Bekosti-
gungspollen). In reality the bee holds on to the an-
thers (or staminodes) with the help of the mandibles
for the transmission of the vibration to the flower
and anthers, respectively. This leads to bite-marks
on the anthers and, in the case of powerful bees,
also to more severe damage of the anthers.

Thirdly, Burck believes that the mentioned bees
introduce their proboscis through the pores into the
feeding-anthers for eating pollen. We believe that
such a behavior is completely impossible.

Thus there is not any reason for the conclusion
that Burck should have recognized sonication as an
element of the exploitation of Cassia s.1. flowers for
pollen. The leitmotif throughout the paper is the at-
tempt to prove self-pollination and the lack of any
effects of the visitors on pollination.

5. Reports on vibratory pollen-collection

In the literature known to us, Linpman 1902:
21-24, who reports observations on Senna in South
America (Brazil), is the first record (doubted by

Loew 1904: 362). The most important lines for our
subject are:

(p- 22)

Insektenbesuche habe ich hauptsiichlich bei Cassia alata
beobachtet, und zwar teils von grossen, teils von kleinen
Hummeln und in grisster Menge. Trotzdem habe ich nicht
ganz ins Reine bringen kiomnen, was die Insekten bei dem
Besuche hier eigentlich vorhaben. Die Bliiten dieser Art
haben ziemlich nahe znsammenstehende Blumenhlitter, so |
dass das Insekt withrend der Arbeit innerhalb der Bliite wie in

(p- 23)

einem kleinen Kidmmerchen eingeschlossen sitzt. Man sieht
indessen, dass der Besucher sich mit den Fiissen an den vier
kleineren centralen Staubgefissen festhilt. Die eigentliche
Arbeit besteht in einer gewaltsamen Vibration des Insekten-
kirpers und zugleich der ganzen Bliite; dies dauert in jeder
Bliite mehrere Sekunden fort und macht sich durch ein
prasselndes Geriinsch kund, das man schon von weitem bemerkt
und das den ganzen Tag iiber von allen Seiten in den heis-
sen Campos cerrados ertint. Es ist selbstverstindlich, dass
die Hummeln durch diese vibrirende Bewegung den Bliitenstaub
aus den Antheren herausschiitteln

Translation: (p.22)Iobserved visits of insects
mainly on Cassia alata, namely partly of large, part-
ly of small bumblebees and in greatest quantity.
Anyway, I was not fully able to sort out what the
insects actually intend during their visits. The flow-
ers of this species possess petals that are quite
close to each other sothat the insect during his
work within the flower sits enclosed like (p. 23) in a
small cubbyhole. However, one can see that the visi-
tor clings with the legs to the four smaller, central
stamens. The proper work consistsina violent vi-
bration of the insect-body and at the same time of
the whole flower; this takes in every flower some
seconds, and makes itself known by a crackling noise
which one perceives already from far, and which re-
sounds during the whole day from all directions in
the hot Campos cerrados. It is self-evident that the
bumblebees by this vibratory movement shake out
the pollen from the anthers ....

* Kok

ScuroTTKY 1908 observed vibratory pollen-col-
lection in Senna, Physalis and Solanum in Para-

guay:

(p- 25)

; Cassia occidentalis 1. Genaue Beobachtungen, welche ich iiber
die Art des Bliitenbesuches lange Zeit hindurch anstellte, haben er-
geben, dass von einem .Ausmelken der Antheren* bei keiner der

besuchenden Bienenarten die Rede sein kann. Freilich dauert der
Besuch der einzelnen Bliiten nur so geringe Zeit, dass es sehr schwer
ist, alle damit zusammenhingenden Umstinde zu bemerken; die Bienen,
bis auf eine Ausnahme nur grosse und grissste Arten, versetzen die
Bliite in starke Vibration, so dass der Pollen aus den Antheren heraus-
geschiiftelt und von der gewdhnlich ungemein starken Behaarung der
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Biene aulgefangen wird.  Ueber die einzelnen Besucher iolgendes:
Oraca plavescens Klug < die am schwersten zu beobachtende Art; der
Besuch jeder Bliite daucit selten linger als 1/, Sekunde; Jugochlora
( Pscudaugochloropsis) viigromarginala Spin. <, die kleinste der diese
Pllanze besuchenden Arten; um die Kliil(- in Vibration zu versetzen
muss diese Biene verhiltnissmissig riesige Anstrengungen machen,
und so dauvert der Besuch jeder Bliite auch eine ganze Zeit. Gut
beobachten lassen sich auch die XNylocopa-Arten splendidu’n Lep. und
uugusti Lep., deren Besuch jeder Bliite 1—1'/, Sekunden dauert.

(p- 49)

Physalis viseosa 1. Die hiingenden Bliiten werden vorwiegend von
Bienen der Gattung  Psaenythic Gerst. besucht und zwar in erster
Linic von den << der P. picta Gerst, die reichliche Mengen von
Pollen entnehmen.  Ob auch Honig genascht wird, konnte ich nicht
feststellen, da die Bienen infolge des von oben nicht sichtbaren Bliiten-
cinganges dem Auge des Beobachters verborgen bleiben; jedenfalls
ist es anzunchmen, da auch die 33 in die Bliiten ecindringen und
diese es doch nur auf den Honig abgesehen haben. Die << bringen
bald nach dem Einiliegen einen cigentiimlichen zirpenden Ton hervor
unter gleichzeitigen vibrierenden Bewegungen, um den Pollen heraus-
zuschiitteln.

(p- 50)

Solanum paniculatum L. Am 11. April iriih 6'/, Uhr bemerkte ich
eine Ptiloglossa matutina Schr. ¢ an den Bliiten dieser Art. Die Biene
schiittelt unter vibrierender Bewegung den Pollen aus den Antheren,
dabei ist der stark nach vorn gekriimmte Hinterleib fest angedriickt,
mit den Mittel- und Hinterbeinen streicht sie den Pollen zurecht, die
Hinterschenkel sind dick damit bepackt.

Translation: (p. 25) Cassia occidentalis L.
Exact observations, which I have performed on the
mode of flower visitation over long time, showed
that a milking of anthers is by no means the case in
any of the visiting bees. Of course, the visit of the
single flowers lasts so short time that it is very dif-
ficult to perceive all related circumstances; the bees,
all — except for one - large and largest species, put
the flower in strong vibration so that the pollen is
shaken out from the anthers and is caught in the
usually extraordinarily strong hairiness of the bee.
The following about the individual visitors: Oxaea
flavescens Kruc 2, the species most difficult to ob-
serve; the visit of each flower lasts rarely longer
than %2 second; Augochlora (Pseudaugochloropsis)
nigromarginata SpPIN. ¢, the smallest of the bees vis-
iting this plant; for putting the flower in vibration,
this bee must make relatively tremendous efforts,
and so the visit of a flower needs a lot of time. Easy
to observe are the Xylocopa species splendidula
Lep. and augusti Lep., their visit of each flower lasts
1-1% seconds.

(p.49) Physalis viscosa L. The pendulous flowers
were predominantly visited by bees of the genus
Psaenythia GERST., in fact in first line by the 99 of
the P. picta GErsT., which take away large amounts
of pollen. Whether also honey is nibbled, I could not
ascertain because bees remain hidden for the eye of
the observer because of the entrance of the flower
not visible from above; in any case this is to assume
because also the 4 & enter the flowers and these look
surely only for the honey. After entering, the 99
generate a peculiar chirping sound under a simulta-
neous vibratory movement, for shaking out pollen.

(p- 50) Solanum paniculatum L. On 11 April
early 6% o’clock I observed a Ptiloglossa matutina
ScHr. @ on the flowers of this species. The bee shakes
out pollen from the anthers under a vibratory move-
ment, in doing so the strongly forward-bent abdo-
men is tightly appressed, with the middle and hind
legs she spreads the pollen even, the hind femurs
are thickly loaded with it.

* Kok

Observations of MEemELL on the behavior of
Megachile willughbiella and Bombus species ex-
ploiting flowers of Melampyrum pratense done in
summer 1934 were published posthumously
(MemELL 1944). Therein vibratory pollen-collection
is clearly described, and it is the first report from
Europe:

(p.9)

Fig..1: Megachile willoughbielle Q. Collecting pollen (I and II) and
nectar (III) on Melampyrum pratense.

All the four last-mentioned humble-bees are »active thieves« — they bite
a hole in the corollar tube as soon as the flowers are big enough. In this field
I gathered several samples of 50 plants each in full bloom, and it turned out
that the corollae of more than 80 9, were bitien open by humble-bees or by
the bee Megachile willoughbiella.

The latter also is an important visitor on M. pratense. Although its pro-

(p- 10)

boscis is sufficiently long to reach the nectary in the usual way, it appears,
strangely enough, that on this plant it applies a special method of collecting
nectar and pollen. (Fig. 1). The bee first places itself on the top of the flower
(I), then turns swiftly round to the under side of the flower with the head
downwards so that the scopa nearly shuts the opening of the flower. (II).
In this position it whirs swiftly and vigourously two or three times, so that the
flower is put into violent vibration: the pollen is showered out and is gathered
in the scopa. Thereupon the bee turns round with lightning rapidity to the
upper side of the flower (III), where it forces its head against the corollar tube,
foreing the pointed mandibles through its wall. In this way two splits are
made, (IV), through which the proboscis is put in. The whole process is carried
out very quickly — all in all about 4 to 5 seconds.

Not so clear is MrmeLL’s description for the
bumblebees, whether the vibration is produced

TEPPNER

133



with or without wing beat. But from own observa-
tions of bumblebee workers on Melampyrum
pratense near Semriach (Styria, Austria), 21 Aug
1991, it can be confirmed that Bombus lucorum
makes true v. p.-c. with the opening of the corolla
pressed against the ventral side of the bee and with
wings folded to the body. Bumblebees apparently
show a comparable behavior on flowers of some Pe-
dicularis species (Macior 1969, 1971; in the first pa-
per the phrase “and wing motion ceased” together
with the photos are clear indications for sonica-
tion).

The correctness of MEIDELL’S observations was
doubted by Bucamann 1985: 519 because they had
not been confirmed by further studies until then.
Besides, no sonication activity had been reported
for Megachilidae up to that time. However, Nerr &
SivpsoN 1988 who detected v. p.-c. in Megachile
mendica on Chamaecrista fasciculata advocated
MemEeLL. And since the proof of v. p.-c. by Megachile
willughbiella itself on Solanum lycopersicum
(TeppNER 2005: 224-225, 231) any doubt on the find-
ings of MEIDELL is no longer possible.

One author who must have been very familiar
with v. p.-c. was Osorno-MEesa 1947 who has studied
mainly Bombus on Borago, Solanum, Monochaetum
and Senna. He published his short paper long be-
fore the new era of research in v. p.-c., which began
in the early sixties, e.g., with MICHENER 1962.

In retrospect it is very surprising that authors
who were somewhat ‘living’ with their bumblebees
such as Horrer (e.g. Horrer 1885, on Solanum dul-
camara, strong pressing of anthers by the mandi-
bles), WagNER 1907, and KuGLER (e.g. KUGLER 1938)
did not discover or have not written about sonica-
tion (buzzing) as an essential element in flower visi-
tation, different from the flight-sounds. At least we
have not found any respective note in their compre-
hensive works till now.
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