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Scientific note

A scientific note: Foragers deposit attractive scent marks in a
stingless bee that does not communicate food location*

Elinor M. LICHTENBERG', Michael HRNCIR?, James C. NIEH'

! University of California San Diego, Division of Biological Sciences, Section of Ecology, Behavior and Evolution,

9500 Gilman Drive #0116, La Jolla, CA 92093-0116, USA

2 Universidade de Sdo Paulo, Faculdade de Filosofia, Ciéncias e Letras de Ribeirdo Preto, Depto. de Biologia, Bloco 7,
Avenida Bandeirantes 3900, CEP: 14040-901, Ribeirao Preto-SP, Brasil

Received 10 April 2008 — Revised 1 December 2008 — Accepted 5 December 2008

Melipona quadrifasciata [ stingless bee / scent mark / foraging / olfactory information

Scent marking of profitable food sources im-
proves foraging efficiency and helps social bees
meet colony demands for unpredictable floral re-
sources (Giurfa and Nufiez, 1992). Sophisticated
marking has evolved in the stingless bees (Api-
dae, Meliponini); several genera recruit nestmates
to profitable food sources with scent signals (re-
viewed in Nieh, 2004). Scent cues such as “foot-
prints” (Wilms and Eltz, 2008) can also facilitate
navigation and orientation to rewarding parts of
food patches. Scent marks may improve colonies’
competitive ability, especially in the tropics, where
social bee abundance and diversity are high. We as-
sessed scent mark use by the stingless bee Melipona
quadrifasciata. This species poorly communicates
to nestmates the location of rich food sources (Jarau
et al., 2000), thus could benefit from within-patch
orientation information provided by attractive odor
marks. However, its ability to deposit and use field-
based information is not known.

We studied four Melipona quadrifasciata an-
thidioides colonies at the Universidade de Sao
Paulo, Ribeirdo Preto in July 2007, and July—
August 2008, using feeder choice tests (see, for
example, Hrncir et al., 2004). To begin a trial, we
allowed foragers trained to feed on 1.5M sucrose
solution to recruit 15 nestmates not previously used
in the experiment. The 15 bees freely fed at a “vis-
ited” feeder for 10 min, during which we counted
the number of visits. Next, we aspirated all bees and
replaced the original apparatus with the visited and
clean feeders on clean tripods, separated by 30 cm.
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We then released the 15 bees at the nest entrance,
and recorded the number of bees landing on each
feeder for 30 minutes, controlling for local enhance-
ment by only counting bees landing alone. Data
were analyzed with R v.2.6.0. To meet parametric
assumptions, we applied Anscombe’s arcsine trans-
formation to the proportion of bees landing on the
visited feeder.

Foragers visited between 49 and 140 times, al-
ways more than the 40 visits required to attract M.
seminigra foragers (Hrncir et al., 2004). M. quadri-
fasciata foragers did not use mandibular secretions
as scent marks; unlike Kerr (1994) we never ob-
served bees rubbing mouthparts on feeders. Neither
preference for the visited feeder (ANOVA: F; ;¢ =
0.53, P = 0.67) nor number of visits (F3 ;o = 0.74,
P = 0.55) varied by colony. Foragers showed a pref-
erence for the previously visited feeder (t;3 = 6.70,
P < 0.0001), choosing it over the clean one 65.1%
of the time (range 47.1%-76.9%). Preference for
the visited feeder did not increase with the num-
ber of forager visits (linear regression: F; j, = 1.53,
P =0.24,r*=0.11).

Experienced M. quadrifasciata foragers deposit
and orient to scent marks with similar frequency
as other Melipona (Aguilar and Sommeijer, 2001;
Hrncir et al., 2004). Given the same preference by
newly-recruited M. panamica (Nieh, 2004), it is
likely that both experienced and newly arriving M.
quadrifasciata foragers orient towards nestmates’
scent marks within a patch. Use of scent marks
to identify rewarding food sources is likely ances-
tral to the corbiculate bees; bumblebees and hon-
eybees also show attraction to ad libitum feeders
(reviewed in Saleh and Chittka, 2006). Melipona
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quadrifasciata foragers may use context to inter-
pret scent marks, with bees learning to associate
marks with an ad libitum or a depleting resource.
Bumblebees appear to use “footprints” in this man-
ner (Saleh and Chittka, 2006), avoiding slowly-
replenishing food sources on which recent visitors
have walked. Footprints secreted from the claw re-
tractor tendon are the source of attractive marks in
M. seminigra (Jarau et al., 2004), thus may be used
by our study species. Further work is required to
identify the source and properties of M. quadrifas-
ciata scent marks.
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Note scientifique sur le dépot par les butineuses
d’abeilles sans aiguillon de marques odorantes
attractives qui ne donnent pas d’indication sur
la source de nourriture.

Eine wissenschaftliche Notizz Sammlerinnen
einer Stachellosen Biene ohne Futterquellen-
kommunikation hinterlassen attraktive Duft-
marken.
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