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ABSTRACT

Floral visitors of seven species Okypetalumwere registered in Vigosa, State of Minas Ger@is.
appendiculatumO. banksiisubsp banksii, O. alpinunvar. alpinumandO. pachyglossurare pollinated

by wasps, beinfolybia ignobilis(Vespidae) a pollinator of these four species. It seem®thgiobilis
promotes interspecific pollinations mainly betwe@nalpinumvar. alpinumand O. pachyglossum

two species with very similar floral morpholog®. jacobinag O. mexiaeand O. subripariumare
pollinated by bees. Wasps and bees carry one, two, three or several pollinaria in the mo@hparts.
mexiag an endemic species in Vigosa, seems to present reproductive limitations, since its flowers
are seldom visited.

Key words bees, interspecific pollinatiorxypetalum, Polybiawasps.

RESUMO
Polinizadores deOxypetalum(Asclepiadaceae) no Sudeste do Brasil

Foram registrados os visitantes florais de sete espéci@gygetalumem Vicosa, Estado de Minas
Gerais.O. appendiculatumO. banksiisubsp.banksii O. alpinumvar. alpinume O. pachyglossum

sdo polinizadas por vespas, seRdtybia ignobilis(Vespidae) uma polinizadora dessas quatro espécies.

P. ignobilisparece promover polinizagBes interespecificas, principalmenteCerdipinumvar. alpinum

e O. pachyglossupespécies com morfologia floral muito semelhafejacobinag O. mexiaee O.
subriparium sdo polinizadas por abelhas. As vespas e abelhas carregam um, dois, trés ou véarios
polinarios no aparelho buc&. mexiagendémica da regido de Vicosa, parece apresentar limitacdes
reprodutivas, pois suas flores sdo raramente visitadas.

Palavras-chaveabelhas, polinizag&o interespecifi€xypetalum Polybia, vespas.

INTRODUCTION Morse & Fritz, 1983; Morse, 1985; Jennersten &
Morse, 1991) or they are dependent upon a specific
Pollination of Asclepiadaceae flowers occursgroup of pollinators: Hymenoptera (Wanntorp, 1974,
with removal of pollinaria (each consisting of a Eisikowitch, 1986; Forster, 1994), Lepidoptera
translator apparatus and two pollinia) and pollinia(Forster, 1992b), Coleoptera (Forster, 1989), and
insertion into the stigmatic chambers, activitiesDiptera (Forster, 1992a; Chaturvedi, 1993; Meve
performed by insects (Macior, 1965; Bookman,& Liede, 1994; Lumer & Yost, 1995). Little has
1981; Kunze, 1991). Species of this family canbeen studied on the partitioning of pollinators among
present either a generalist strategy with respect too-occuring species, with Kephart's (1983) work
pollination, i.e., they are pollinated by a wide varietybeing the most important; she has registered three
of Hymenoptera and Lepidoptera (Willsehal.,  species oAsclepiashared by the same pollinators,
1979; Bertin & Willson, 1980; Kephart, 1983; a fact which could promote interspecific pollinations.
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The genu©xypetalunR.Br. consists of about and (b) to verify whether co-occuring species can
170 species, all exclusively neotropical, of whichshare the same pollinators.
115 are found in Brazil; of this total, 42% occur

in Minas Gerais, the Brazilian state that presents MATERIAL AND METHODS
the greatest diversity of this genus (Occhioni, 1953;
1956). Eight species oDxypetalum all with The studied species were found at nine sites,

climbing habit, occur in the municipality of Vicosa, in different habitats, here named S1 to S9 (Table
State of Minas Gerais. With the exception of studied); sites were set apart from one another a minimum
of Vieira & Shepherd (1995), no information is of 0.5 km and a maximum of 15 km. They were
available on the relationship between species of thiglentified by a specialist and voucher specimens
genus and their pollinators. were deposited in the VIC and UEC herbaria
The objectives of this work were: (a) to (Departamento de Biologia Vegetélniversidade
identify the pollinators of seve@xypetalum Federal de VicosandDepartamento de Botanica
species in Vicosa region (5’'S and 4251'W);  Universidade Estadual de Campinasspectively).

TABLE 1
Studied species 0Dxypetalum their habitats and sites of occurrence.

Species Habitats Study sitds
O. alpinum(Vell.) Font. & Schw. varalpinum marsh S1
0. pachyglossurecne. marsh S1
O. appendiculaturivart. pasture and road margins S1, S3, S4, S6, S8 and S9
0. banksiiRoem & Schult. subspanksii pasture and road margins S1, S3, S5, S6, S8 and|S9
O. jacobinadDecne. pasture and road margins S3, S6, and S8
O. subripariumMalme pasture and margins of road and forgst ~ S2, S3, S5, S6, and S9
O. mexiaeMalme forest margins, along water stream S7

! 51, S8 and Sgasture and nghboring marsh; S3, S4, S5 and $@sture near brushwood located at roadgmar S2 and
S7: forest margins (biological reserves).

Floral visitors of each species were observed RESULTS AND DISCUSSION
along the day, mainly between 1000 and 1400 hr.
Captured insects were analyzed for pollinaria Individuals of the studie@xypetalunspecies

presence, number and disposition as well as placgere observed growing together at some sites,
they attach to in the body. Insect identification wasexceptO. mexiag(Table 1), an endemic species
carried out by specialists and voucher specimenfsom Vigosa region (Fontella-Pereira, pers. comm.).
were deposited in tHduseu Entomoldgicof Uni-  The other species, except appendiculaturmare
versidade Federal de Vigosa restricted to the Brazilian territory (Fontella-Pereira
Insect frequency was observed in flowers ofet al., 1971; Fontella-Pereira & Schwarz, 1984;
O. appendiculatunandO. banksiisubspbanksii ~ Fontella-Pereir&t al., 1984). All species flower
The chosen individuals of these species were foundlong the year, excepD. jacobinaeand O.
at the same site (S9, Table 1). Visitors’ frequencysubriparium which flower between November and
in these plants was registered during four nonduly (Vieira, 1998).
consecutive days, four consecutive hours per day.  The studied species present white-greenish
These daily hours were divided into 25 min.or yellow-greenish flowers, short corolla and nectar
periods, so that data were taken by alternating theccumulation occurring at the base of the floral
species. Number of open flowers was counted inube. This corolla morphology prevents the
the chosen individuals, one for each species, thgollinators from entering into the flower interi-
same individual being used during four days. or, except their mouthparts; thus, pollination was
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POLLINATORS OFOxypetalum 695

performed with the pollinaria attached mainly to (Table 2). When visiting the flower, theses insects
the insect’s mouthparts, as observetléptadenia landed on the corolla, leaning principally on the
reticulata, Wattakaka volubiligPantet al,, 1982), apical portion of the floral tube and on corona
Vincetoxicum  officinale (Kunze, 1991), elements (Fig. 1c), introducing the mouthparts into
Sarcostemma clausufdunze & Liede, 1991) and the floral tube. It was observed that wasps were
V. nigrum (Lumer & Yost, 1995). Insects of carrying up to three pollinaria in their mouthparts
different orders were observed visiting the flowers(Fig. 1d), presenting accumulated translator appa-
of all species (Table 2), but only a few bees andatus, since only the pollinia are left inserted in the
wasps (Hymenoptera) were carrying pollinariastigmatic chamber of the flower. The accumulated
(Table 2) and, therefore, very likely acting astranslator apparatus do not establish chains of
pollinators. The other insects were considered apollinaria (cf. Macior, 1965; Bookman, 1980.
nectar thieves, as is commonly observed irbanksiisubspbanksiiwas visited by several insects,
Asclepiadaceae (Willson & Bertin, 1979; Willson besides the pollinators (Table 2), with different
et al, 1979; Morse, 1985; Liede & Whitehead, morphological features and visitor behavior. Floral
1991, Forster, 1994). features, such as reflexed corolla and lax elements
The studied species can be divided into twoof the corona, which facilitate the access to the nectar
groups in regard to pollinator type: group 1 —were probable reasons for these visits.
pollinated by wasp<J. appendiculatum, O. banksii The flowers ofO. alpinumvar. alpinumand
subsp.banksii, O. alpinunvar. alpinumandO.  O. pachyglossurwere pollinated by wasps of the
pachyglossui and group 2 — pollinated by bees families Pompilidae and Vespidae (Table 2). In
(O. jacobinae, O. mexiaand O. subripariumn). their visit to the flowers, they leaned on the
Pollinators of group 1 species belong to theinflorescence (Fig. 1e) and, to collect the nectar,
families Vespidae and Pompilidae (Table 2). Thethey separated the corona elements which cover
wasps are commonly found taking nectar fromthe interior of the floral tube; to do this, they used
flowers, but they are rarely considered as specifithe mouthparts, which they introduced into the tube.
pollinators (Heithaus, 1979; Procteral, 1996). These insects were observed carrying several
Flower features of this group are similar to thosepollinaria in the mouthparts (up to 11 pollinaria
of other flowers also visited by wasps, i.e., shortwere found in one insect), presenting accumulated
corolla and green, yellow-green, or white flowerstranslator apparatus with the formation of pollinaria
(Heithaus, 1979). According to this author, 80.4%chains (Fig. 1f).
of the plants visited by wasps in Costa Rica present  Oxypetalunmspecies of the group 1 flower
these floral features. at the same period, can be found at the same place
Flowers ofO. appendiculaturwere pollinated (Table 1) and be visited by the same pollinators,
by Polybiawasps (Vespidae, Table 2). These insectshe waspPolybia ignobilis(Vespidae, Table 2).
when visiting flowers, landed on the corolla, leaningThis wasp presented visitor behavior and pollinaria
principally on the apical portion of its tube (Fig. number and arrangement in the mouthparts which
la), subsequently introducing the mouthparts int@are peculiar for the species of group 1 and seem
the floral tube. These wasps carried no more thato function as barrier that maintain the reproductive
one pollinarium (Fig. 1b) and, usually, left the entireisolation of the species, except alpinumvar.
pollinarium in the flower with its pollinia inserted alpinumandO. pachyglossunilowers of these
together in a stigmatic chamber. In this way, theselants and, principally, the pollinaria are very
insects do not present accumulated translatosimilar; since these are arranged as chains, this
apparatus in their mouthparts. permits a mixed load of pollinaria in wasps’
O. banksii subsp. banksii flowers were mouthparts and, thefore, favoring interspecific
pollinated mainly by wasps of the Vespidae familypollinations (cf. Macior, 1965).
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Fig. 1 — Polybia ignobilis(Hymenoptera, Vespidae) visiting flowers Okypetalumspp. and with different arrangements
of pollinaria in mouthparts, (a) in a pendent flowefofappendiculatunfpart of one petal was removed), (b) carrying pollinarium
from O. appendiculatunflateral view; TA = translator apparatus, PO = pollinium), (c) in the floweD.obanksiisubsp.
banksii(PE = petal, CO = corona, AN = androecium, SH = bifurcate style head), (d) carrying two pollin@ridafksii
subsp.banksii (frontal view), (e) on the inflorescence ©f alpinumvar. alpinum(PE = petal, CO = corona), (f) carrying
chains of pollinaria fron©. alpinumvar. alpinum (frontal view).
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POLLINATORS OFOxypetalum 701

Furthermore, individuals of these species, inspecies. The tendency was that the flower® of
the same study site, presented gradual morphologeppendiculatumvere visited mainly by. ignobilis
variations, which can be explained by hybridizationwhile O. banksiisubspbanksiiwas visited mainly
and as result of introgression, similar to thoseby Brachygastra lecheguan@ig. 2). However,
registered from natural hybrids and from theirP. ignobilis, as well as>. sericea were visitors
introgressive populations (e.g. Tomlinsehal.,  of the two species flowers (Fig. 2). These data
1978; Grant & Wilken, 1988). According to indicate that both species may share the same
Occhioni (1953)0. umbellatun{=0. alpinumvar.  pollinators, as observed by Kephart (1983) in
alpinum Fontella-Pereira & Schwarz, 1984) Asclepiaspecies. Manual interspecific pollinations
presents a great polymorphism, which motivatedbetweerO. appendiculaturandO. banksiisubsp.
the description of varieties and even of new namedjanksiidone by Vieira (1998) result in seeds viable
and has affinity withO. pachyglossumboth and fertile F hybrid, a hybrid not yet found in
occuring in the same habitat. Further studies araature (Fontella-Pereir@ers. comn).
necessary to understand the causes of morphologic ~ Species of the group 2 are pollinated by small
variations in these plants in order to clarify theirbees of the families Anthophoridae, Apidae and
taxonomic status. Halictidae (Table 2). Heithaus (1979) mentions

Ants (Hymenoptera, Formicidae, Table 2)that only 25.8% of the flowers with short corolla
were not considered in the frequency of visitingand green, yellow-green, or white flowers,
insects of the flowers d. appendiculatunand  characteristic of group 2 plants, are visited by bees.
O. banksiisubsp.banksii (Fig. 2); the ants are Flowers ofO. subripariumwere pollinated
constant visitors and nectar thieves. Visiting faunady bees of the Apidae family (Table 2). These bees
of wasps inO. banksiisubspbanksiivaried daily ~ are social, have perennial colonies and visit several
and, at the first three days, one particular wasfioral types, belonging to different families (Roubik,
species predominated in number of visits; thel989). Although generalist, these bees seem to play
number of visits per day also varied in both plantan important role if©. subripariumreproduction.
species (Fig. 2). These observations confirm th&@he beesAugochloropsis(Paraugochloropsis
uncertain and variable character of wasps aslectra(Halictidae) andApis mellifera(Apidae)
pollinators (Faegri & van der Pijl, 1976). Each were the pollinators dD. jacobinagTable 2). The
visit per plant was, generally, of one wasp, whichintroducedA. melliferais commonly seen pollinating
took nectar from several flowers, remaining at theflowers of other Asclepiadaceae (e.g. Frost, 1965;
plant until 30 min. The increase of available flowerMacior, 1965; Willsoret al, 1979; Kephart, 1983;
number does not seem to affect the number oflorse, 1985; Liede & Whitehead, 199Cgratina
insect visits (Fig. 2). Heithaus (1979) observedsp. (Anthophoridae, Table 2) was the only captured
that the increase of wasp rate of visitation in plantbee carrying pollinarium dd. mexiaeafter 48 hours
of 26 different families was positively correlated of field observations. The visits of this bee to the
with the abundance of flowers. He called theseD. mexiaglowers must be rare (pollinia removal
plants as “opportunists”, since they attract manyand insertion rates are very low, according to Vieira,
other floral visitors: bees, beetles, butterflies andL998), which indicates that this species may be
flies. O. appendiculatunand O. banksiisubsp. presenting reproductive limitations. Bee’s visit
banksiido not show themselves as opportunistspehavior inO. subripariumandO. jacobinadlowers
maybe due to their complex floral features and theiwas similar to wasps behavior@ appendiculatum
complex pollination mechanism, when comparedalso the behavior @eratinasp. inO. mexiaeavas
to the plants mentioned by Heithaus (1979). Thesimilar to that of wasps that visit flowers 6f.
low number of wasp visits to the flowers of banksiisubspbanksii(O. mexiadlowers present
Oxypetalunspecies (Fig. 2) may have a relationreflexed corolla and corona elements partially
with the flowering of other plants with opportunist exposed outside the corolla tube).
characteristics. The visit ¢folybia ignobilisto All the mentioned bees were carrying up to
flowers of Borreria sp. (Rubiaceae) near plants two pollinaria and were able to present accumulated
of O. banksiisubsp.banksiiwas noted, without translator apparatus, but without the formation of
any visit to the many (over 100) flowers of the latterpollinaria chain.
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Fig. 2 — Number of registered visits to flowers (FL) Okypetalum appendiculatu(®A) andO. banksiisubsp.banksii
(OB), during four consecutive hours (25 minutes alternated for each species), in four different days.

Rev. Brasil. Biol., 581): 693-704



POLLINATORS OFOxypetalum 703

Among group 2 species, there was an overlaffORSTER, P. 1., 1992b, Pollination dfioya australis
of floral visitors in O. subriparium and O. (Asclepiadaceae) by Ocybadistes walkeri sothis
. . . . . Lepidoptera: Hesperidaefust. ent. Mag 19: 39-43.
jacobinae both of which being visited by. (Lepidop peridachu g
meIIifera(TabIe 2) Although these plants can beFORSTER, P. 1., 1994, Diurnal insects associated with the

. . . flowers of Gomphocarpus physocarpu€. Mey.
seen in the same site (Table 1), morphological (Asclepiadaceae), an introduced weed in Australia.

differences of their flowers, including pollinaria, Biotropica, 26: 214-217.

appear to maintain their 'dent'ty' FROST, S. W.,, 1965, Insects and pollirology 46: 556-

558.
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125 18-28.
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