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ABSTRACT

The objective of this study was to test repellabstances for honey bedsgis mellifera, for basil, Ocimumsellowii,
and to study the most frequent insects in this eowell as its behaviors. The frequency of hoeeg ldid not decrease
with the application of n.octyl.acetate, citronébend 2.heptanone, used as repellents, in the edrat®ns 2.5, 5.0, 7.5
and 10.0% diluted in water. However, when the potsl0%) were diluted in water (75%) and glycerib&o) were
effective in repelling those bees of the basildimdor a period of 20 minutes. The flower lastdaverage, 30 h from
the bud phase until the flower withered. The flewvarmber opened by inflorescence was, on averagfeflbwers, and
the inflorescence presented, on average, 160 fixmeds. The basil was visited mainly for the hdmey (98.0%),
followed by Augochloropsis electra bee - Halictigde€%) and visits sporadics of Diptera and Lepigop, collected
only nectar. The honey bee frequency increasedgltine day to 14:00, decreasing soon after, accoyipg the curve
of the temperature sets registered in the expetiiheys.
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INTRODUCTION bees (Harpaz and Lensky, 1959; Grout, 1963;
Atkins Jret al., 1975ab, 1978; Attri and Singh, 897
There are several means to attract bees for tigocquet et a).1982; Stark, 1982; Wimmer, 1983;
cultures that need cross pollination .(Free, 196Qavid and Somasundaran, 1985; Moreti, 1989).
Weaver et al., 1964; Free, 1968; Butler and CalunBlum et al. (1978) observed that the concentrade
1969; Waller, 1970; Woyke, 1981; Ohe and Praaghmixture of n.octyl.acetate and benzil acetate tested
1983; Mayer et al., 1989; Currie et al., 1992jn sunflower flowers were much more effective in
Naumann et al., 1994: Ambrose et, al995; repelling bees than the mixture of iso-pentil-ateeta
Malerbo-Souza, 1996) In some cases the presenceasfd 2.heptanone. High concentrations of iso-pentil-
the honey bees becomes an uncomfortable one. Asetate and 2.heptanone, sprayed in colza and bean
example can be mentioned the culture of the yellowtonemasons reduced the foraging of the bees 80%
passion fruit Passiflora edulis f. flavicarpdeg.) and 40%, respectively; however, after 30 minutes,
where these bees are considered as plague imcerttiie repellence had disappeared (Free, 1987). Free e
areas. In these cases would be necessary substar@le§1989) concluded that componerctyl.acetate
that repel the bees for a time (Salis, 1987). was the best repellent to the bees than the benzil
Several substances have been studied to repel #eetate, 2.nonanol, fenol and iso-pentil-acetate.
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In this work aOcimumculture was used to attract replications;

the honey bees. In Brazil, this culture is culidbas (3) quantity of total soluble carbohydrates (averag
aromatic plant and its flowerage extends fowalues — pg/flower) in the nectar of flowers

practically the whole year. Thus, the aim of thecollected at 8:00, 10:00, 12:00 and 14:00 h witlr fo

present trial was to test repellents for the hdyess, replications, in flowers of the same age, accortting

Apis mellifera in the culture of basilOcimum the Roberts method (1977).

sellowii, and to study the frequency and behaviour

of insects on these flowers as well as determinatidNSECTS

of the collection time and type of most frequent(1l) the frequency of visits of more frequent insect

bees. was obtained through counting during first five
minutes each interval (8:00 to 17:00 h) with four
replications;

MATERIALS AND METHODS (2) time and type of visit (for pollen and or necta

collection) of more frequent insects with thirty
The present experiment was carried out at Faculdadeplications;
de Ciéncias Agrarias e Veterinarias (FCAV),(3) the relationship occurrence between temperature
UNESP, Jaboticabal, SP, Brazil. The experimentalets with the frequency of visits during the day.
site is located at an altitude of 595 m with the
following geographical coordinates: “A5'22" S The data were analyzed by means of Analyses of
and 4818'68" W and the mean temperature of th&/ariance in the program ESTAT that includes
region is 23C. The climate is subtropical with Tukey Test for comparison of averages of whole
average annual precipitation of 1.431 mm. A basivariables and Analyses of Regression, to test each
stonemason of 20.0 x 1.0 m located in theariable in the time. The data were consideretieat t
Horticulture Section of FCAVJ/UNESP was used. level of 5% of significance.

REPELLENTS
In first stage, n-octyl-acetate, 2.heptanone andRESULTS AND DISCUSSION
citronellal (SIGMA) in concentrations of 2.5, 5.0,
7.5 and 10.0% diluted in water were sprayed at tWREPELLENTS
different times (10:00 h and 14:00 h) with manualThe frequency of the visits of the honey bees did not
sprayer of gardening. In a second stage the pduaecrease when sprayed repellentsctyl.acetate,
(20%) were diluted in water (75%) and glycerol2.heptanone anditronellal diluted in water in
(5%) and sprayed at 9:00 o’clock. concentrations 2.5, 5.0, 7.5 and 10.0% independent
The frequency of the honey beégis melliferain  of the hours (at 10:00 and 14:00 h). When the
the flowers was obtained through counting everyproducts (20%) were diluted in water (75%) and
five minutes before and after the application & th glycerol (5%), it was observed thaitronellal
repellents with four replications for each prodinct repelled larger number of honey bees significantly
each used concentration. Two treatments were usé2b.40%) followed byn.octyl.acetate (19.35%) and
for each product to observe the repellence for yone.heptanone (16.45%) compared to the control
bees: T1 = area of 5.0 x 1.0 m no sprayed and T2treatment. Free et al. (1989) observed that
area of 5.0 x 1.0 m sprayed with the repellent.octyl.acetate was the most effective repellent for
Throughout the flowering period the culture washoney bees. Citronellal, n.octyl.acetate and
kept under observation and the following parameter@.heptanone were effective in repelling honey bees
were studied: of the basil flowers for a period of 20 minutesg(Fi

1).
FLOWERS
(1) development period of 100 flowers (threeFLOWERS
replications) from the bud phase until the flowerThe basil flowering lasted on average 30 h from the
withered; bud phase until the flower withered. The number of
(2) average number of flowers opened in 20lowers opened by inflorescence was on average
inflorescences, counted at 12:00 h with fous.65 flowers and the inflorescence presented 160
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flowers-buds, on average. The mean quantity aff the flowers.
total soluble carbohydrates in the nectar of thal ba The floral essences can present the same fundtion o
flower was on average 10.68 + 16 of sucrose per the nectar in the attraction of the pollinatorseTh
flower increasing during the day: 8.73 £ 31i¢ at basil, Ocimum basilicum (L.), has as main
8:00 h, 8.17 £ 2.21g at 10:00 h, 12.26 + 1&g at components of its essential oil, estragol and dinal
12 :00 h and 13.55 + 1}ig of sucrose per flower at Another basil specie€cimum gratissimur(L.) has
14:00 h. eugenol as main component (Ladeira 1983). The
essential oils of the basiDEimum sellow)i contain
estragol, linalol, lineol, ancanfor, eugenol, cineo

30 pineno and timol (Teske and Trentini, 1995).
25 » From the results it can be concluded that the
9 N/ citronellal, n.octyl.acetate and 2.heptanone were
L 20 / effective in repelling honey bees for a period 0f 2
S s A minutes when diluted in water and glycerol. The
3 n ﬁ/ basil culture were highly attractive for the honey
§ 10 ¢ /.=,v bees,Apis mellifera and the insects visited basil
5 \ flowers for nectar collection only.
0 l.\‘l/{l L) L) L) L) L]
& O 6 O L P P D 2000
QF 1
Time 8 1500 |
Ko}
—o—Test —l—n.octyl.acetate g 1000 -
2.heptanone citronellal -g
3 500 l— — — —
Figure 1 - Mean frequency of the honey bedgis 0 ﬂ_ 1SS S S 1 S S
melliferaL., during the day in basil flowers, 8 9 10 11 12 13 14 15 16 17

Ocimum sellowji with the application of

n.octyl.acetate citronellal and 2.heptanone
diluted in water and glycerine at 9:00 h in
Jaboticabal, 1997.

Time

Figure 2 - Mean frequency of the honey bedfis
mellifera L., during the day of 8:00 at 17:00 h in basil
INSECTS flowers,Ocimum sellowiin Jaboticabal, 1997.

The basil was visited mainly by the honey lee

mellifera (98%), followed by the native bee

Augochloropsis  electridalictidae (2%) and ACKNOWLEDGEMENTS

sporadics visits of Diptera and Lepidoptera. Those
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(Pirani and Cortopassi-Laurino, 1993). The

frequency of the honey bee increased in elapsing of

the day until 14:00 h decreasing soon afteRESUMO

accompanying the curve of the temperature sets

registered in the experiment days (Fig. 2) and als@ objetivo do experimento foi estudar a polinizagéo
accompanying the increase in nectar concentratigdm manjericdo@cimum sellow)i a fim de verificar
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sua atratividade para as abeldgss mellifera os A five-year study on the effect of deltamethrinlmees
insetos mais freglientes, bem como seusunder natural conditions. In: Paper presented"%\t 2
comportamentos e testar substancias repelentes pardymposium on Harmonization of Methods for Testing
as abelhagd. mellifera A flor durou, em média, 30 the Toxicity of Pesticides to Bees, Hohenhein.

horas, desde sua abertura até o murchamento. Bgfler, C. G. and Calum, D. H. (1969), Pheromorkes o
ntmero de flores abertas por inflorescéncia foi, em EEE vr:/zrlfgr%e?n;érl? ;ﬁc;et'ﬁg Ozfgt;'_ezﬂassamﬁ giénd
média, 5,65 flores, sendo que a inflorescénciﬁ ' YSIOiZo, '

; 1 5es florai -~ Currie, R. W.; Winston, M. L. and Slessor, K. N992),
possuia, em média, 160 botdes florais. O Manjercalgtract of synthetic queen mandibular pheromoneyspra

foi visitado quase que exclusivamente pela ab&lha oy honey bee (Hymenoptera: Apidae) poliination of
mellifera africanizada (98,0%), seguida pela abelha perry cropsJ. Econ. Entomal85, 1300-1306.
Augochloropsis electridalictidae (2,0%) e visitas David, B. V. and Somasundaran, L. (1985), Syntetic
esporadicas de dipteros e lepiddpteros, sendo queyrethroids - an evaluation of their potential efée
todos coletavam apenas néctar. A freqUéncia danontarget organismBesticides19: (1), 9-12.

abelha africanizada aumentou no decorrer do dia dtéee, J. B. (1962), The atractiveness of gerargol t
as 14 horas, diminuindo em seguida, acompanhanddoraging honey beed. Apic. Res1, 52-54.

a curva da temperatura ambiente registrada nos dfg§e: J- B. (1968), The conditions under whichdomg

do experimento. As abelhas africanizadas honey bees expose their Nasonov gladdépic. Res.

7, 139-145.
demf)Ararr?lm de 1a3 seg_u nd(_)s em C?da .ﬂo.r. éree, J. B. (1987Fheromones of social begShapman
frequéncia das abelhas africanizadas nao dlmlnwuano| Hall

com a aplicacdo dos produtasoctyl.acetato, ryee 3 B.: Ferguson, A. W. and Simpkins, J. BSg],
citronellal e 2.heptanona, usados como repelentesyjoneyhee responses to chemical components from the
nas concentragdes 2,5, 5,0, 7,5 e 10,0%, diluidosyorker sting apparatus mandibular glands in fieftst
apenas em agua. Entretanto, quando os produtos. Apic. Res.7-21.
(20%) foram diluidos em agua (75%) e glicerinaGrout, R. A. (1963),The hive and the honey bees
(5%), foram efetivos em repelir essas abelhas dasHamilton: Dadant and Sons.
flores de manjeric&o, por um periodo de 20 minutogiarpaz, I. and Lensky, Y. (1959), Experiments og be
repellentsBee World40: (6), 146-53.
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