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Abstract — Ptilothrix plumata is a solitary bee, oligolectic on Malvaceae. In this study we evaluate its
oligoletic behavior through quantitative and qualitative analyses of larval provisioning in the National Park
of Catimbau, Brazil. Quantitative pollen analysis showed that, to feed one larva, females collect pollen from
an average of 17.2 flowers of Pavonia cancellata, 8.5 flowers of P. varians, 4.8 flowers of P. humifusa and
12.4 flowers of Sida galheirensis. Preference for pollen of Pavonia seems to be characteristic for the species
and is even more accentuated when considering the volumes of the very large Pavonia pollen grains in the
pollen mass: more than 90% of total pollen volume of larval food was from Pavonia species. Comparison
to food preferences of P. plumata at other sites shows that the degree of specialization also depends on the
composition of plant species at a given locality and a local seemingly monolectic relationship may result

from missing opportunities for choice.

Ptilothrix plumata [ pollen analysis / Malvaceae / oligolecty / larval diet / bee

1. INTRODUCTION

Records of bees on their pollen and nectar
flowers give first information about the asso-
ciation of bee species to plants in their envi-
ronments, indicating, for example, which are
oligolectic bees — taxonomic pollen special-
ists according to Robertson (1925). Such infor-
mation is provided, for example, in standard-
ized yearlong bee — plant community studies.
Recently, Cane and Sipes (2006) revised the
terminology of pollen specialization in bees
and defined several degrees of relationships of
bee species to pollen hosts, from monolecty to
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broad polylecty. They recommend the appli-
cation of pollen analysis of scopal loads and
cell provisions because this permits a numeric
evaluation of the bee-plant relationship. How-
ever, they point out that pollen contents can get
contaminated by wind pollen and pollen from
nectar sources, and allow up to 10% contami-
nation to consider pure loads of one genus or
family.

Pollen analyses of provisions of brood cells
provide the most comprehensive information
on the plant hosts of a bee species. As a
summation of the daily pollen foraging ef-
fort of a female bee, cell contents contain
all pollen grains of numerous pollen collec-
tion trips of this female and contain what lar-
vae actually eat. Qualitative pollen analysis of
the brood cells facilitates the identification of
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which plant species contributed with pollen
resources and in what proportion. Knowing
the amounts of pollen presented by a flower
of this plant species, quantitative pollen anal-
ysis permits a calculation of the number of
flower equivalents in pollen required to feed
one bee larva (Schlindwein and Martins, 2000;
Schlindwein et al., 2005; Miiller et al., 2006;
Larsson and Franzén, 2007). For those cases
where a forager removes only a portion of the
available pollen from a flower, this represents
a minimum number of floral equivalents of
pollen to feed one offspring. However, only
in a few cases have pollen contents of brood
cells been identified and quantified for ground-
nesting solitary bees.

Ptilothrix plumata, one of the three Brazil-
ian Ptilothrix species (Silveira et al., 2002),
belongs to Emphorini, a New World bee tribe
that is composed of species which are all
thought to be oligolectic (Schlindwein, 2004;
Schlindwein and Martins, 2004; Minckley
and Roulston, 2006; Cane and Sipes, 2006;
Michener, 2007). Preliminary information
showed that P. plumata is oligolectic on
Malvaceae (Schlindwein and Martins, 2000;
Schlindwein, 2004), as has been previously
demonstrated for some species of several gen-
era in Emphorini (Neff et al., 1982; Neff and
Simpson 1992; Schlindwein, 1998; Sipes and
Tepedino, 2005).

On the coastal plain of Jodo Pessoa
(Paraiba state, northeastern Brazil), females
of Ptilothrix plumata exclusively visit flow-
ers of Pavonia cancellata (Malvaceae), and
nest provisions contained only pollen of this
species, pointing to monolecty (Schlindwein
and Martins, 2000). However, in the area sur-
rounding the Paraiba site, Pavonia cancel-
lata was the only abundant Malvaceae plant
species.

At the National Park of Catimbau, Per-
nambuco, NE Brazil, where three species of
Pavonia are abundant and grow among several
other melittophilous species of Malvaceae in
a diverse tropical dry forest, we re-evaluated
the relationships of P. plumata to plants paying
special attention to the amount of pollen grains
stored in the brood cells. We investigated the
degree of specialization of Ptilothrix plumata
on Malvaceae in an environment where several

species of Malvaceae occur; and the contribu-
tion of the different species of Malvaceae, to
the cell contents of P. plumata.

2. MATERIALS AND METHODS
2.1. Study site

The study was carried out from August to
November of 2005 and 2006, at Parque Nacional do
Catimbau, Buique, Pernambuco, in semiarid north-
eastern Brazil (08°35°91”’S and 037°14°28”W). The
climate is tropical seasonal with a rainy season from
March to July and annual precipitation between 650
and 1100 mm. Medium annual temperature is 23 °C
(Parna, 2002).

Flora and fauna of the Catimbau National Park
are characterized by a mixture of elements from
Caatinga, Cerrado, Campo Rupestre, Atlantic Rain
Forest and endemic species. The vegetation at the
study site is open shrubby and arboreal with a
well developed, diversified herbaceous layer. Dur-
ing the study period numerous woody and herba-
ceous species were blooming and among Mal-
vaceae, Pavonia cancellata Cav., P. humifusa A.
Juss., Pavonia varians Moric., Sida galheirensis
Ulbr., S. cordifolia L., Sidastrum multiflorum (Jaq.)
Fryxell, Herissantia crispa (L.) Brizicky and H.
tiubae (K. Schum.) Brizicky were flowering.

2.2. Nesting biology

The aggregation of Ptilothrix plumata occupied
48 m?with 328 nests with a density of 6.8 nests/m>
(Fig. 1a) on an unpaved road, in places with bare,
hard, clayey soil. Nests in construction were iden-
tified individually with labels and recorded. The
nesting period started at the end of the rainy sea-
son, beginning in August, and ended by the end of
October. The nests showed a small entrance turret
about 2 mm long with soil pellets removed during
nest construction around the nest entrance (Fig. 1b),
as is common in Ptilothrix species (Linsley et al.,
1956; Butler, 1967; Rust 1980; Martins et al., 1996;
Schlindwein and Martins, 2004). Nests were com-
posed of a short vertical straight tube, 2.9 cm
(£ 1.2 cm; n = 20) long, ending in an urn-shaped
brood cell, which was easily isolated from the sub-
strate. Most nests (18) contained only one brood
cell and two nests contained two cells in a row.
Brood cells were on average 1.6 + 0.14 cm long and
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Figure 1. Nests and females of Ptilothrix plumata during nest construction at Parque Nacional do Catim-
bau, Pernambuco, Brazil; (a) nesting site and general aspect of the nesting aggregation; (b) nest entrance
with turret surrounded by soil pellets removed during nest construction; (c) Female on the water surface
collecting water, note that tarsi (including basitarsi) of the three pairs of legs are submerged; (d) first re-
gurgitating of water by a female at the nesting site to moisten the clayey soil during nest construction; e)
removal of the softened soil substrate with mandibles and legs; (f) pollen mass with first instar larva; note
the mixture of light and dark (red) pollen grains of different Pavonia species.
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1.1 £ 0.06 cm broad. The spheroid pollen mass was
compact, covering a long egg underneath. Com-
pleted nests were closed with a plug of mud, 0.7 cm
long, and showed a slight depression in the soil.
Loose soil material occupied the rest of the nesting
tube up to the brood cell.

Nest construction started between 12:00 h and
13:00 h with the females flying close to the soil
surface alighting repeatedly at the future nesting
site. To soften and work the hard substrate, they
took up water with their mouth parts at a puddle
nearby the aggregation, floating on the water sur-
face for 5 s (= 1.0; n = 10). Tarsi and basitarsi of
the three pairs of legs were submerged (Fig. 1c). At
the nesting site, the bees regurgitated the collected
water (Fig. 1d) and worked the soil with mandibles
and legs (Fig. le). They first constructed the en-
trance turret and then placed the removed soil pel-
lets around the entrance. Water collection trips were
very rapid (17 s; n = 26). Nest construction, in gen-
eral, finished at about 16:00 h and females stayed
in the nesting tube until the next morning with head
downwards, closing it with the metasoma.

Nest provisioning started at about 0815 h on the
following day. Females made 22 to 24 pollen collec-
tion trips, which lasted on average 182 s (+ 62.8;n =
24), to provision one brood cell. Pollen foraging fin-
ished between 10:00 h and 11:00 h. Then, they laid
an egg and positioned it under the pollen mass. Fe-
males again collected water to close the brood cell
and nest entrance with soil material, using first the
material of the turret.

2.3. Pollen analysis

‘We made pollen reference slides from all species
of Malvaceae and the most common other plant
species in the surroundings of the nest aggregation.
The quantity of pollen produced per flower of each
Pavonia species was estimated by counting the to-
tal number of pollen grains in 10 randomly sampled
anthers from 10 flowers. Pollen size of 300 grains
was measured under the microscope at 400X mag-
nification.

The pollen types in the brood cells were iden-
tified by comparison with the reference collection.
In 13 brood cells from different nests, the relative
frequency of the different pollen types was deter-
mined. The pollen content of a brood cell was trans-
ferred to an Eppendorf tube with alcohol (70%)
and homogenized in an agitator (Vortex) for 5 min-
utes. Six small subsamples were removed to prepare

pollen microscope slides according to the method of
Louveaux et al. (1978). At least 300 pollen grains
were counted per sample.

In five brood cells with complete pollen masses
where larvae had not started to consume any food,
the total number of pollen grains per cell and pollen
types were determined. The pollen mass of one
brood cell was transferred to an Eppendorf tube
with 1.5 mL volume of glycerined lactic acid. The
sample was homogenized in an agitator for 5 min-
utes, and six sub-samples of 0.9 uL. were transferred
to a microscope slide for counting the total number
of pollen grains of each type.

The volume of the pollen grains was determined
using the formula of a sphere (V = 4zr3/3) (all Mal-
vaceae grains were spherical). To calculate the vol-
ume of the non-identified pollen types, the medium
diameter of these types were used. The number of
pollen grains per plant species and per cell were re-
lated to the quantity of pollen produced by the flow-
ers of each species to determine the number of flow-
ers necessary to feed one larva.

3. RESULTS
3.1. Nest provisioning and larval diet

Ptilothrix plumata females were recorded
visiting the flowers of the three species of
Pavonia (as predominant flower visitors) and
Sida galheirensis, but not those of Sida an-
gustissima, Herissantia crispa and H. tiubae.
The flowers of the Pavonia species opened be-
tween 07:00 h and 07:30 h and closed between
12:00 h and 13:00 h.

Among the species of Malvaceae, the
pollen grains of Pavonia with a diameter of
140 to 180 um were larger than those of the
genera Sida and Herissantia (65.5-88.8 ym).
Each Pavonia flower produced 2400-2700
pollen grains (Tab. I, Fig. 2).

Pollen analysis of 13 brood cells, each pro-
visioned by a different individual, showed that
females collected pollen from the following
Malvaceae: Pavonia cancellata, P. humifusa,
P. varians, Sida galheirensis, Sida sp., Heris-
santia crispa, and an unidentified species of
Malvaceae. All nest provisions contained two
to three species of Pavonia (Tab. II). In eight
brood cells, Pavonia pollen accounted for 72
to 100% of the total grains (Tab. II, Fig. 1f).
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Table 1. Size of pollen grains, numbers of anthers and pollen grains per flower in Pavonia cancellata, P.

varians and P. humifusa (N = 10).

P. cancellata P. varians P. humifusa
@ of pollen grains (um) (mean + sd)  143.7 + 5.5 178.8 + 8.4 1599 +£9.3
Number of anthers 445 +9.0 355+45 50+49
Number of pollen grains per anther 57.8 £ 12.6 67.5+11.2 54.2 £ 14.5
Number of pollen grains per flower 2.572 2.396 2.710

d

Figure 2. Flowers and pollen grains of Pavonia (Malvaceae); a-c flowers; (a) Pavonia humifusa (pollen
grains of lower stamens are red, those of upper stamens yellow); (b) Pavonia cancellata (red pollen grains);
(c) Pavonia varians (yellow pollen grains); d—f pollen grains, optical section, (d) P. humifusa; (e) P. cancel-

lata;, (f) P. varians.

Seven brood cells, however, contained pollen
of Sida galheirensis, Sida sp. or Herissantia
crispa, besides grains of Pavonia (Tab. II).
Six pollen types were non-Malvaceae pollen
grains (Asteraceae, Rubiaceae and unidenti-
fied tri-zono-colporate pollen).

The brood cells of Ptilothrix plumata con-
tained, on average, about 61% pollen of Pavo-
nia (P. cancellata 19%, P. varians 21.54%, P.
humifusa 21%), 19% of Sida galheirensis, 4%
of Herissantia crispa and 2.5% of Sida sp.

(Tab. II; Fig. 3). Pollen grains of other fami-
lies accounted for, on average, about 6%.

Five brood cells were excavated soon af-
ter nest provisioning and still contained all
pollen grains (brood cells 1 to 5 in Tab. II).
Quantification of the pollen grains revealed
that a female of P. plumata collected on av-
erage 178667 +/- 99 140 grains to feed one
larva (Tab. III). Considering the number of
pollen grains of a flower of Pavonia (Tab. I)
and Sida galheirensis (5307 £ 620.5 grains per
flower, Andrade & Schlindwein, unpubl. data),
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Table II. Relative frequency of pollen grains in 13 brood cells of different individuals of Ptilothrix plumata

at the Parque Nacional do Catimbau.

Brood cell  Pavonia Pavonia Pavonia Sida Sida sp. Herissantia Malvaceae Non-
Number cancellata varians humifusa galheirensis crispa sp. Malvaceae
1 17.67  15.67 7.33 57.33 - - 0.27 1.73
2 16.67 1.00 2.67 40.00 - - 36.67 3.00
3 9.67 1833 9.00 61.00 - - - 2.00
4 41.19  32.33 19.33 0.14 - - 5.67 1.33
5 67.33 5.00 6.33 - - - 20.33 1.00
6* 1.00  99.00 - - - - - -
7* 1.00 - 4.33 92.33 - - - 2.33
8* 7.00 - 65.67 - - - - 27.33
9* 37.33 - 36.00 - - 6.00 - 20.67
10* 18.33  70.00 11.67 - - - - -
11* 3133 37.00 16.33 - - - - 15.33
12%* - 1.67 72.67 - - - 25.33 0.33
13* 3.00 - 18.00 - 3333 45.67 - -
Mean 19.35  21.54 20.72 19.29 2.56 3.97 6.79 5.77

* Pollen partially consumed by the larva.

25

20

-
«

Pollen in brood cells (%)
8

Pavonia varians Pavonia Pavonia Sida

sp. issantia crispa Sida sp. Non-Malvaceae pollen

Figure 3. Larval diet of Ptilothrix plumata. Percentage of pollen of the different plant species in 13 brood
cells of different females at Parque Nacional do Catimbau.

the brood cells of P. plumata contained, on av-
erage, the floral equivalents of 17.2 non-visited
flowers of Pavonia cancellata, 8.5 of P. vari-
ans, 4.8 of P. humifusa and 12.4 of Sida gal-
heirensis (Tab. III).

Considering the contribution of the pollen
grains of the different species to the amount

of food in these five brood cells, pollen of
Pavonia cancellata accounted for the largest
volume (49%; 95 mm?). The three species of
Pavonia together accounted for 91% of the to-
tal volume of the pollen mass, but only 43%
of the total number of pollen grains (Fig. 4,
Tab. IIT). The volume of non-Malvaceae pollen
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Pavonia cancellata Pavonia varians
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sida galheirensi sp. N pollen

Figure 4. Larval diet of five brood cells of different females of Ptilothrix plumata; average volume of pollen

of the different plant species per brood cell.

grains in these five brood cells was minute
(0.2%; 0.34 mm?).

4. DISCUSSION
4.1. Pollen analysis of larval diet

Quantitative and qualitative pollen analysis
of larval diet in Ptilothrix plumata showed that
females feed their larvae almost exclusively
with pollen of Malvaceae. The small number
of pollen grains of other plant families is prob-
ably due to contamination, such as grains from
nectar hosts, wind-pollinated flowers and lab-
oratory manipulation, and fall within the ac-
ceptable levels of contamination suggested by
Cane and Sipes (2006). Quantitative analysis
of five complete food provisions showed that
the total pollen amount of about 40 to 50 flow-
ers of Malvaceae with complete pollen con-
tent is necessary to feed one bee larva. More
than half of the pollen grains come from three
species of Pavonia. This corresponds to the re-
sults of Miiller et al. (2006), who showed that
most solitary bees require the pollen equiva-
lent of more than 30 flowers for one larva.

Many more flowers, however, are visited to
gather this amount, because females, in gen-
eral, collect only a part of the total pollen mass
of a flower during a visit and often arrive at
flowers that have been previously visited by
other pollen collecting bees. When females of
P. plumata collect pollen in flowers of Pavonia
cancellata, this number has to be multiplied 5—
20 times (Schlindwein and Martins, 2000).

Our results show that generalization of food
preferences of a bee species resulting from
the larval diet at a single site has to be made
with care. In particular, the options for alter-
native forage at a single site must be consid-
ered to avoid a false conclusion of oligolecty
or monolecty. In a previous study on the polli-
nation of and competition for floral resources
of Pavonia cancellata at the coastal plain of
Paraiba, all pollen provisions of P. plumata
were homogeneously composed of pollen of
this species (Schlindwein, 2000; Schlindwein
and Martins, 2000) and this bee species ap-
peared to be monolectic. At this study site
with cerrado-like Tabuleiro vegetation, how-
ever, Pavonia cancellata was the only species
of Malvaceae present.



Table III. Total number of pollen grains of 5 brood cells of different females of Ptilothrix plumata at the Parque Nacional do Catimbau. N flowers correspond to

the numbers of flowers of the respective species that contain the mean number of pollen grains found in the brood cells.

Total

Pavonia Pavonia varians Pavonia Sida galheirensis ~ Malvaceae ~ Non-Malvaceae

Brood cells

pollen

sp.
351
127 600

humifusa

cancellata

131 667
348 000

2282
10 440

75 489
139 200
113 257

20 628 9 656

23261
58 000
17 948
48 461
74 628
44 459
20 680-68 238

9280
16 710
22 652

3480
34 039
37 884

185 667
117 167
110 833
178 667

3713

1562
1108
3821

6 639

167
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22 536
31425

7019
13 063
6588-19 538

5542
20314
4512-36 116

65 623
1648-129 596

Mean pollen
number + SD

12.4
2.6-27.3

17.2 8.5 4.8
0.3-16.7 1.8-7.8

5.8-28.7

N. Flowers
(95% CI)

In contrast, in the diversified environment
of the Parque Nacional do Catimbau, where
numerous species of Malvaceae are abundant,
females of Ptilothrix plumata also diversify
larval diet. Nevertheless, pollen of Pavonia
spp. dominated in the food provisions. When
considering the volume of the pollen grains,
the very large Pavonia pollen contributed more
than 90% of the pollen mass in completed
brood cells. Also in the eight brood cells
whose pollen amount was partially consumed
by larvae, the proportions of pollen of Pavonia
to pollen of other species of Malvaceae and to
non-Malvaceae pollen grains were similar to
that of the five complete brood cells. Consid-
ering the mean total amount of pollen of these
five brood cells (178000 pollen grains) and
that for the eight brood cells with partial pollen
amounts, the average amount of pollen in a
brood cell would correspond to about 46 flow-
ers of the three species of Pavonia (8.6 flowers
of P. cancellata, 19.3 of P. varians and 18.4 of
P. humifusa). In three brood cells, the contribu-
tion of non-Malvaceae pollen was above 10%.
The small tri-zono-colporate grains, however,
contributed to less than 3% of the volume of
the respective pollen mass.

The composition of the pollen diet of
all brood cells demonstrated that females
of Ptilothrix plumata discriminate flowers of
Malvaceae from all other families. Among
Malvaceae, pollen of Herissantia crispa and
Sida galheirensis, very common in the Na-
tional Park, were less frequent in brood cells
(present in 2 and 5 cells respectively) than P,
cancellata and P. humifusa (both present in 12
cells), which were much less abundant than H.
crispa and S. galheirensis. These pronounced
differences might be the result of (a) individ-
ual foraging variation among females, (b) mor-
phological adaptation to very large pollen size
or (c) competition. All analyzed brood cells
were from different females, and within the
population, different individual preferences for
pollen may exist. Therefore, it would be in-
teresting to compare larval diets of females
throughout their lifetime to check if these dif-
ferences are manifested individually or within
the general range of food preferences in the
population.
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4.2. Morphological adaptation

Very large pollen grains like those of the
Pavonia species with a diameter of 150 ym
and more are rare in angiosperms (Erdtman,
1952; Roubik and Moreno, 1991). Females of
Ptilothrix plumata have a scopa adapted to
transport these large grains: pollen is trans-
ported on the inner (posterior) surface of the
hind tibia between very long sparse scopal se-
tae that insert along the tibial borders and leave
a broad space between each other. Pollen in
this species, thus, is transported at the oppo-
site side of hind tibiae when compared to other
Apidae where pollen adheres to the anterior
surface. Females of most species are not able
to collect or transport such large pollen grains,
and also larvae might have difficulties in eating
and digesting these grains. Polylectic honey
bees, for instance, actively remove and discard
very large pollen grains that adhere to their
body surface like those of Opuntia (Cactaceae)
(Schlindwein and Wittmann, 1997) and cot-
ton (Gossypium, Malvaceae) (Martins et al.,
in press). Curiously, in both cases flower vis-
its of bees of oligolectic species of Ptilothrix
are cited: P. fructifera in Opuntia (Schlindwein
and Wittmann, 1997), P. plumata in cotton
(Martins et al., op. cit.) and an unnamed
species of Ptilothrix in cotton (Michener,
2007). Oligolectic bees with morphologically
adapted scopae to collect pollen grains of sim-
ilar size are also known for visitors of flowers
of Ludwigia (Onagraceae) (Gimenes, 1991).

4.3. Competition

In flowers of Pavonia cancellata, P. humi-
fusa and P. varians, bees of Ptilothrix plumata
were frequent visitors and only sporadic vis-
its of a few other species were recorded. In the
flowers of most other species of melittophilous
Malvaceae growing in the Parque Nacional do
Catimbau, bees of several species were com-
mon, including three other oligolectic species,
Sarocolletes fulva (Colletidae, Paracolletinae),
an undescribed Perditomorpha and an unde-
scribed Diadasina (Emphorini). Females of
these three species do not visit flowers of
Pavonia. These bees might be strong com-
petitors of P. plumata in flowers of Sida and

Herissantia, whose pollen grains are relatively
large when compared to other plant species,
but have only about half the diameter of pollen
of Pavonia.

In flowers of Pavonia cancellata, females
of Ptilothrix plumata fill their scopae extraor-
dinarily fast, and foraging trips last less than
3 min, which was interpreted as a result of
harsh competition with the tiny flower closing
beetle Pristimerus calcaratus (Curculionidae)
at the Paraiba site (Schlindwein and Martins,
2000). It is interesting that these beetles were
also very common in flowers of all three
species of Pavonia at the Catimbau site. How-
ever, they did not visit flowers of other melit-
tophilous Malvaceae. This extends the tight
association of both insect species also to the
yellow flowered P. humifusa and P. varians.

Following Cane and Sipes (2006),
Ptilothrix plumata can be classified as a
narrowly oligolectic species. Pollen analysis
of brood cells proved to be an excellent tool to
reveal larval diet and the trophic niche of an
oligolectic species. The bees seem to include
minor amounts of pollen of non-Pavonia Mal-
vaceae into larval diet if these are common
in the surroundings. Pollen analysis of brood
cells is also a useful approach to evaluate
the supporting capacity of the environment
for a population of an oligolectic species by
knowing the number of flowers necessary to
rear one bee.

Unfortunately, there are no experimen-
tal studies with inexperienced females of
oligolectic species that confirm innate pref-
erences on specific pollen hosts. The repeti-
tive selective of certain specific food plants
by females of an oligolectic species, however,
points to a genetically influenced characteris-
tic of the bee species. Recently it was shown
that specific substances in the floral odor of
host plants seem to be chemical markers for
oligolectic bees (Dotterl et al., 2005; Fiissel et
al., 2007). This could be true also for the Pavo-
nia — Ptilothrix — Pristimerus association.
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Evaluation de Poligolectie chez I’abeille brési-
lienne Ptilothrix plumata (Hymenoptera, Apidae,
Emphorini).

Ptilothrix plumata | oligolectie / comportement
alimentaire / régime alimentaire / larve / analyse
pollinique / Malvaceae

Zusammenfassung — Untersuchung zur Oli-
golektie der brasilianischen Biene Ptilothrix
plumata (Hymenoptera, Apidae, Emphori-
ni). Ptilothrix plumata (Apidae, Emphorini) ist
eine fiir Malvaceen oligolektische solitire Biene,
die im Boden in dichten Nestaggregationen nistet
(Abb. la, b). In dieser Studie beschreiben wir
das Nistverhalten von P. plumata und unter-
suchten ihre Beziehung zu Malvaceen-Bliiten
im Nationalpark von Catimbau im semiariden
Nordosten Brasiliens, wo mehrere Arten dieser
Familie vorkommen. Im allgemeinen enthielt jedes
Nest eine einzelne Brutzelle, die 3 cm unter der
Bodenoberfliche angelegt war. Die Weibchen
sammelten Wasser, um den Boden aufzuweichen
und das Nest zu bauen. Sie fiihrten bis zu 24
Pollensammelfliige durch, um eine Brutzelle zu
verproviantieren. (Abb. lc—e). Im Proviant der
Larven fanden wir Pollen von insgesamt sieben
Malvaceen-Arten, wobei durchschnittlich 61%
von 3 Pavonia-Arten stammten, wihrend der Rest
zwei Sida- und einer Herissantia-Art, sowie einer
nichtidentifizierten =~ Malvaceen-Art  zugeordnet
werden konnte (Abb. 1f). Der Pollenanteil von
Nicht-Malvaceen belief sich auf weniger als 6 %
(Tab. II). Quantitative Pollenanalysen zeigten, dass
die Weibchen durchschnittlich an 17,2 Bliiten von
Pavonia cancellata, an 8,5 Bliiten von P. varians,
an 4,8 Bliiten von P. humifusa und an 12,4 Bliiten
von Sida galheirensis Pollen sammelten, um eine
Larve zu versorgen (Tab. I und III). Die von den 13
Weibchen am Untersuchungsort angelegten Pollen-
vorrite zeigten jedoch eine erhebliche Variation in
den relativen Anteilen der Pollenkorner der mellito-
philen Malvaceen-Arten (Tab. II). Dies konnte auf
individuelle Unterschiede innerhalb der Weibchen

dieser lokalen Bienenpopulation zuriickzufiihren
sein. Eine generelle Priferenz fiir Pavonia-Pollen
scheint jedoch fiir die Art charakteristisch zu
sein und ist umso deutlicher, wenn das Volumen
der sehr grossen Pavonia-Pollenkérner in dem
Pollenball in Betracht gezogen wird: mehr als 90%
des gesamten Pollenvolumens im Larvenfutter war
von Pavonia-Arten und weniger als 1% des Pol-
lenvolumens war von Nicht-Malvaceen (Abb. 4).
Wir diskutieren die offensichtlich enge Oligolektie
von Ptilothrix plumata fir Pavonia-Bliiten. Der
Vergleich der Sammelpréferenzen einer Population
an einem Standort mit nur einer Pavonia-Art
zeigt, dass der Grad der Pollenspezialisierung
auch von der Zusammensetzung der Planzenarten
an einer gegebenen Lokalitdt abhidngt, und dass
eine lokal monolektische Beziehung auf fehlenden
Auswahlmoglichkeiten beruhen kann.

Ptilothrix plumata [ Pollenanalyse / Malvaceae /
Oligolektie / Larvenfutter / Biene
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