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POLLEN AND PHYSICOCHEMICAL ANALYSIS OF Apis AND

Tetragonisca (APIDAE) HONEY

Ortrud M. Barth, Alex S. Freitas, Graziela L. Sousa and Ligia B. Almeida-Muradian

SUMMARY

Pollen and physicochemical analyses of honey were car-
ried out in order to distinguish between trophic resources
and nutritional preferences of Apis mellifera (honeybees) and
Tetragonisca angustula (“jatai’ bees). Honey samples from both
bee species were obtained on the same day in each apiary.
Six apiaries, localized in different regions of the State of Sdo
Paulo, Brazil, contributed, in different days, to the experiment.
No bee species was more generalist than the other. Eucalyptus
and Citrus, two introduced plant genera in Brazil, were very
attractive to honeybees. The preference of jatai bees was di-

rected to plants of the native flora. The assemblage of plant
species visited during the flowering period by Apis and Tetrag-
onisca was not the same. Physicochemical analyses showed
differences between all analyzed parameters, except for color
determination. Jatai honeys presented higher values of humid-
ity, acidity, diastase, ashes, sucrose and electric conductivity,
and Apis honeys of fructose and glucose. No correspondence
between physicochemical and monofloral honey properties was
observed.

ANALISIS FISICOQUIMICO Y DEL POLEN DE MIELES DE Apis Y Tetragonisca (APIDAE)
Ortrud M. Barth, Alex S. Freitas, Graziela L. Sousa y Ligia B. Almeida-Muradian

RESUMEN

Se llevaron a cabo andalisis fisicoquimicos y del polen de
las mieles a fin de distinguir entre los recursos troficos y las
preferencias nutricionales de Apis mellifera (abejas de miel)
y Tetragonisca angustula (abejas ‘jatai’). Muestras de miel de
ambas abejas fueron obtenidas el mismo dia en cada apiario.
Seis apiarios localizados en diferentes regiones del estado de
Sao Paulo, Brasil, contribuyeron, en dias diferentes, al estudio.
Ninguna de las especies fue mds generalista que la otra. Eu-
calyptus y Citrus, dos géneros de plantas introducidas al Bra-
sil, resultaron ser muy atractivas para las abejas de miel. La

preferencia de las abejas jatai estuvo dirigida a plantas de la
flora nativa. El conjunto de especies de plantas visitadas du-
rante el periodo de floracion por Apis y Tetragonisca fue dife-
rente. Los andlisis fisicoquimicos mostraron diferencias entre
todos los parametros analizados, excepto el color. Las mieles
Jjatai presentaron valores mas altos de humedad, acidez, dias-
tasa, cenizas, sacarosa y conductividad eléctrica, y las mieles
de Apis valores de fructosa y glucosa. No se observo corres-
pondencia entre las propiedades fisicoquimicas y la miel mo-
nofloral.

Introduction

European bees (4Apis sp.)
were introduced into the
southern region of Brazil since
1839 by colonists (Wiese,
1984) intending commercial
activities. The native stingless
bees have had no value for
honey production. At present,
the natural bee flora has been

drastically reduced and food
competition increased between
bees, requiring investigation.
The former melissopalyno-
logical knowledge in Brazil
was reviewed by Barth (2004).
Trophic preferences of bees
and the phytogeographical
characterization of Brazilian
honeys (Luz et al., 2007), geo-
propolis (Barth, 2006) and

royal jelly (Barth, 2005; Mor-
gado and Barth, 2011) were
later studied using pollen anal-
ysis as well.

Both palynological and
physicochemical analyses of
pollen loads (Bastos et al.,
2004; Almeida-Muradian et
al., 2005) and honeys (Barth
et al., 2005; Almeida-Muradi-
an et al., 2007; Luz et al.,

2007) were applied to honey-
bee products only. Pollen spec-
tra of stingless bee honeys
were presented by several au-
thors (Vit and Ricciardelli
D’Albore, 1994; Bazlen, 2000;
Carvalho et al., 2001; Alves et
al., 2006). Comparative physi-
cochemical analyses between
propolis (honeybees) and geo-
propolis (stingless bees) sam-
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ANALISE FISICOQUiMICA E DO POLEN DO MEL DE Apis Y Tetragonisca (APIDAE)
Ortrud M. Barth, Alex S. Freitas, Graziela L. Sousa e Ligia B. Almeida-Muradian

RESUMO

Realizaram-se andlises fisico-quimicas e do polen dos méis
com o fim de distinguir entre os recursos troficos e as prefe-
réncias nutricionais de Apis mellifera (abelhas de mel) e Tetra-
gonisca angustula (abelhas ‘jatai amarela’). Mostras de mel de
ambas as abelhas foram obtidas no mesmo dia em cada apia-
rio. Seis apiarios localizados em diferentes regioes do estado
de Sdo Paulo, Brasil, contribuiram, em dias diferentes, ao es-
tudo. Nenhuma das espécies foi mais generalista que a outra.
Eucalyptus e Citrus, dois géneros de plantas introduzidas ao
Brasil, resultaram ser muito atrativas para as abelhas de mel.

A preferéncia das abelhas jatai esteve orientada a plantas da
flora nativa. O conjunto de espécies de plantas visitadas du-
rante o periodo de floragdo por Apis e Tetragonisca foi dife-
rente. As andlises fisico-quimicas mostraram diferengas entre
todos os parametros analisados, exceto a cor. Os méis jatai
apresentaram valores mais altos de umidade, acidez, diastase,
cinzas, sacarosa e condutividade eléctrica, e os méis de Apis
valores de frutose e glucose. Ndao se observou correspondéncia
entre as propriedades fisico-quimicas e o mel monofloral.

ples were presented by Pereira
et al. (2003).

Trophic resources used by
honeybees and stingless bees
were considered in relation to
pollen loads also (Carvalho
and Marchini, 1999; Souza et
al. 2002; Ramalho et al., 2007,
Morgado et al., 2011). No
available palynological data is
known for Brazilian honey
samples obtained in a same
day from both species of bees
living in a same apiary (desig-
nated ‘paired honeys’). When
honeybee and stingless bee
combs were located closely in
an apiary, competition of for-
aging activities must be stud-
ied. Considered sometimes as
specialists and sometimes as
generalists, these bees may
have some trophic resources in
common. Palynological and
chemical analysis of these
honeys (Vit et al., 2006) may
help to get a better knowledge
of the apiflora and, conse-
quently, a better honey quality,
income and profit to beekeep-
ers.

Therefore, we analyzed
paired honey samples of Apis
mellifera and Tetragonisca
angustula, and identified the
respective plants visited by
these bees at the same time in
the same locality, using paly-
nological and physicochemical
methods, in order to get infor-
mation about the competition
for nectar resources, nutritional
preferences and honey quality.

Material and Methods

The paired honey samples
proceeded from six distinct

TABLE 1
LOCALITIES WHERE HONEY SAMPLES OF Apis mellifera
AND Tetragonisca angustula WERE OBTAINED

Samples / Global

B ... Date of
position system Localities / beekeepers :
(GPS) collection
Amparo Sitio Bela Vista / 25/08/2006
22°42'04"S Amparo-SP /
46°45'52"W Vicentin
Itaberaba Apiario Capelinha / 16/04/2007
23°27'46"S Estrada de Itaberaba,
46°31'58"W 7 Guarulhos-SP /
Julio de Oliveira
Lins Apacame Lins-SP / 20/03/2006
21°40"25"S Waldemar Monteiro
49°45'23"W
Marilia Marilia- BR 153 / 13/11/2007
49°56'46"S Cynthia Anderson de Souza
23°13'10"W Carvalho Colombo
Pedreira Sitio Caxambu / 06/11/2006
22°44'31"S Pedreira-SP /
46°54'05"W Luciano Panigassi
Sto. Anténio de Posse Apicola Del Fiore / 02/12/2007

22°36'22"S
46°55'10"W

Marcelo Del Fiore

and distant localities (Table I)
in the State of Sdo Paulo, Bra-
zil: Amparo, Itaberaba, Lins,
Marilia, Pedreira and Santo
Antoénio da Posse. The apiaries
maintained combs of the hon-
eybee Apis mellifera (Apidae),
and the stingless bee Tetrago-
nisca angustula (Meliponinae,
‘jatai’). The honey samples
were obtained from both spe-
cies in each apiary and in the
same day by the beekeepers.
Six honey samples from A.
mellifera (A) and six from T.
angustula (T) were analyzed,
starting with 10g of well
mixed honey, and using the
European palynological meth-
odology (Louveaux et al.,
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1978) to obtain the honey sed-
iments without the use of ac-
etolysis. Available palynologi-
cal literature (Barth, 1989:
Roubik and Moreno, 1991;
Moreti et al., 2002) and the
pollen slide collection of the
Laboratory of Palynology, Fed-
eral University of Rio de Ja-
neiro, enabled pollen grain
identification.

Standards of Apis mellifera
honeys for commercialization
used the Normative Instruction
11, of October 20 2000 (Bra-
sil 2000), based upon the Eu-
ropean legislation. It only at-
tends the characteristics of the
honeybees and does not in-
clude the honey of native

stingless bees of Brazil, which
presents differences in some
physicochemical parameters
(Azeredo et al., 2000).

Physicochemical analyses
were carried out in the Labo-
ratory of Food Analyses of the
Department of Foods and Ex-
perimental Nutrition, Pharma-
ceutical Science School, Uni-
versity of Sdo Paulo. The
quality control of Apis mel-
lifera honeys moisture (%),
acidity (mEq-kg?), ashes (%)
and diastase number followed
the methodology of the AOAC
(1990), Brasil (1981) and CAC
(1989). Sugars were analyzed
by HPLC: glucose (%), fruc-
tose (%) and sucrose (%) fol-
lowing the methodology in
Bogdanov et al. (1997); the
electric conductivity in uS-cm™
was determined following the
methodology in Stefanini
(1984). The color determina-
tion (mm Pfund) followed the
methodology in Brasil (1981).
Standard values were present-
ed (Marchini et al., 2004,
2005; Barth et al., 2005; Al-
meida-Muradian and Bera,
2008; Souza, 2008).

Results

The data obtained are pre-
sented in Table 11, comprising
20 pollen types of nectarifer-
ous plants, whose frequency
is >3% of pollen grains count-
ed per sample (sum of grains).
Fourteen plant taxa were vis-
ited by Apis mellifera and 18
by Tetragonisca angustula.
The percentage of unidentified
pollen grains remained <3%,
except in samples from Mari-

281



TABLE II
RELATIVE FREQUENCY (%) OF NECTARIFEROUS POLLEN TYPES (>3%) RECOGNIZED IN THE HONEY
SAMPLES IN THE LOCALITIES OF AMPARO, ITABERABA, LINS, MARILIA, PEDREIRA AND SANTO ANTONIO
DA POSSE, STATE OF SAO PAULO

Pollen types Amparo Amparo Itaberaba Itaberaba Lins Lins  Marilia Marilia Pedreira Pedreira Posse  Posse
A T A T A T A T A T A T
Amaranthaceae
Alternanthera 4.5
Anacardiaceae 99 134 42 10.3 12.6
Schinus 2477/AP  33.5/AP
Arecaceae 43 40 4.6 2771/AP 59
> Asteraceae 333 12.1 53 72
Eupatorium 25.2/AP
Ichthyothere
Brassicaceae
Brassica 4.6 39 83
Caesalpiniaceae
Caesalpinia 71
Caricaceae
Carica papaya 47
Fabaceae
Crotalaria 117
Melilotus alba 15.5 64.8/PP
Flacourtiaceae
Casearia 84
Lauraceae
Persea 6.7 3.6
Mimosaceae
Leucena 147
Piptadenia 62.8/PP 39
Myrtaceae
Eucalyptus
Myrcia
Rhamnaceae
Hovenia/Scutia 10.5 9.5 37
Rubiaceae
Coffea 5.6
Rutaceae
Citrus 56.8/PP 26.5/AP 87
Not identified 14 2.0 30 0.5 0.2 0.6 9.7 64 1.0 1.6 9.6 114
Pollen sum * 365 405 233 1541 419 502 372 423 1255 557 208 437
Nectariferous pollen * 325 351 199 172 394 368 236 415 321 332 204 333

55.6/PP
30.7/AP

76.6/PP

64.6/PP  293/AP 10.0 92.4/PP 237 12.5 113

222/AP 40 47 36 13.1

The number of nectariferous pollen grains (100%) was obtained excluding the anemophilous and polliniferous pollen grains from the pollen sum. A: Apis
mellifera, T: Tetragonisca angustula, PP: predominant pollen, AP: accessory pollen, * number of counted pollen grains.

lia and Santo Ant6nio da Pos-
se localities.

Predominant pollen grains
(PP, comprising more than
45% of the nectariferous
pollen grains counted) be-
longed to Eucalyptus in two
samples of Apis (Amparo-A
and Lins-A) and one of Cit-
rus (Itaberaba-A). Samples
of Tetragonisca presented
dominant pollen types of
Carica papaya (Marilia-T),
Eupatorium (Posse-T), Meli-
lotus alba (Pedreira-T) and
Piptadenia (Itaberaba-T),
characterizing monofloral
honeys (Figure 1 a-f).

Accessory pollen types (AP,
comprising 15 to 45% of the
nectariferous pollen grains
counted) included pollen
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types of Arecaceae, Eucalyp-
tus, Myrcia and Schinus in
samples of Tetragonisca (Am-
paro-T, Lins-T), characterizing
bifloral honeys when two of
these taxa occurred simulta-
neously. Heterofloral honeys
contained in addition acces-
sory pollen grains of Citrus,
Eupatorium and Ichthyothere
in several samples of Apis.

The isolated pollen taxa
(IP, comprising 3 to 15% of
the nectariferous pollen grains
counted) standed out in addi-
tion to pollen types of Alter-
nanthera, Anacardiaceae,
Brassica, Caesalpinia, Case-
aria, Coffea, Crotalaria, Hov-
enia/Scutia, Leucena and Per-
sea in several samples of both
the bees.

Physicochemical analyses
(Table IIT) of Apis honeys
showed moisture variation
between 15.40 and 19.00%,
acidity from 16.82 to
32.47mEq-kg’!, ashes from
0.11 to 0.26%, diastase from
2.20 to 11.49DN, glycose
from 29.49 to 37.45%, fruc-
tose from 41.52 to 47.53%,
saccharose from below the
limit of detection to 2.68%,
and electric conductivity from
216.67 to 557.00uS-cm™. The
colors of honey samples var-
ied from extra light to dark
ambar.

Physicochemical analyses of
Tetragonisca honeys showed
moistures between 23.40 and
25.60, acidity from 21.65 to
63.85mEq-kg!, ashes from

0.17 to 0.42%, diastase from
11.01 to 22.45DN, glycose
from 20.92 to 25.95%, fruc-
tose from 29.77 to 33.57%,
saccharose from 8.38 to
24.00% and electric conduc-
tivity from 466.00 to
931.67uS-cm™. The honey col-
or varied from white to light
ambar.

Discussion

Samples from the Amparo re-
gion. Five pollen types only
with frequencies over 3% of
all counted nectariferous pol-
len grains, represented the
nectariferous sources in the
two honey samples. Apis bees
remained preferentially on Eu-
calyptus flowers, and visited in

APR 2013, VOL. 38 N° 04 JIVERCIENCIA



Figure 1. Predominant pollen types. a: Eupatorium (Asteraceae),
b: Piptadenia (Mimosaceae), c: Carica papaya (Caricaceae). d:
Eucalyptus sp. (Myrtaceae), e: Melilotus alba (Fabaceae), f: Citrus

addition a wild Asteraceae

species like Eupatorium.
Tetragonisca used Eucalyptus
nectar also, but equally a
Myrtaceae species like Myrcia,
a palm tree and several spe-
cies of Asteraceae. Therefore,
it seems that the nectar re-
sources were not so abundant
for jatai preferences. Eucalyp-

tus pollen was abundant in all
honey samples of Apis, but
occurred only in the Amparo
sample of Tetragonisca honey.

Samples from the Itaberaba
region. Plants represented by
nine pollen types were visited
significantly. The preference
of Apis was for Citrus nectar.

sp. (Rutaceae).

Nevertheless, four other pol-
len types were found. The
sub-representation of orange
pollen grains in honeys indi-
cates a higher nectar contribu-
tion of this plant than indi-
cated by its pollen grains
counted. The jatai bees did
not visited Citrus flowers, and
its preference was of a Pip-
tadenia species, besides Schi-
nus (‘aroeira’), Brassica (‘mo-
starda’) and a Rhamnaceae
species. Therefore, no plant

TABLE III

species was visited by these
bees in common.

Samples from the Lins region.
Seven significant pollen types
indicated plants visited by the
bees. Apis remained on Euca-
lyptus flowers. Tetragonisca
showed preferences mainly of
Schinus and palm flowers. No
trophic similarity between the
two bee species was observed.

Samples from the Marilia re-
gion. Six pollen types were of

PHYSICOCHEMICAL ANALYSES OF HONEYS OF Apis mellifera (A) AND Tetragonisca angustula (T)
IN SIX LOCALITIES OF THE STATE OF SAO PAULO*

Chemical Amparo  Amparo Itaberaba Itaberaba Lins Lins Marilia ~ Marilia  Pedreira  Pedreira Posse Posse
analyses A T A T A T A T A T A T
Moisture 1713 #0.23  23.40 £0.23 17.00 £0.00 24.20 £0.00 19.00 £0.00 25.60 +0.00 17.00 £0.00 24.80 £0.00 18.20 +0.00 23.80 £0.00 15.40 +0.00 24.40 +0.00
(%)
Acidity 3247 £0.58 3247 £0.58 27.57 £0.17 22.38 £0.36 2743 £1.33 48.13 1045 20.74 £0.87 21.65 £0.00 27.85 £0.11 63.85 10.35 16.82 10.69 27.32 +0.29
(mEq/kg)
Ashes 026 £0.02 025 +0.00 0.11 2001 0202000 0254001 0.17£0.01 0224001 04010.02 0.8 000 042002 0.16£0.00 023 £0.01
(%)
Diastase 9.66 10.20 17.19 £1.56 220 0.11 2245 H0.68 4.40 0.19 18.10 0.82 1149 X046 11.01 £0.21 701 £0.02 18.69 £0.30  9.16 0.29 14.15 +0.04
(DN)
Glycose 2949 H0.60 23.87 £1.27 33.93 £0.33 2595 £0.10 3745 £1.23 2275 1098 30.67 1046 22.15 044 29.97 £0.81 20.92 £0.68 30.54 £0.40 21.08 £0.71
(%)
Fructose 4344 $170 3119 +1.58 47.53 1046 33.57 1032 41.52 £2.08 33.55 +1.64 42.84 +0.15 2895 046 4248 +0.63 28.59 +049 4495 +0.54 2977 +0.25
(%)
Saccharose <LD 1243 1060 144005 18204025 <LD 838 071  2.67 £0.24 1431 4029 0.59 £0.03 24.00 £0.27 2.68 £0.15 18.67 £0.58
(%)
Electrical ~ 546.00 £0.00 569.00 £0.00 216.67 +0.58 466.00 £1.73 557.00 £0.00 581.33 £0.58 471.33 +0.58 923.00 +0.00 410.00 £0.00 931.67 +1.53 298.00 +0.00 492.33 +2.89
conductivity
(uS-cm™)
Color light ambar light ambar ~ ambar white  light ambar light ambar dark ambar extra light extra light light ambar extra light light ambar

(mm Pfund)

ambar

ambar

ambar

* Each value represents the mean +standard diversion of three analyses. <LD: below the limit of detection, considered as zero by the t Student test or its
non-parametric equivalent Mann-Whitney.
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interest to the bees, but two
only were visited by both.
From these, Carica papaya
was dominant for jatai only,
while Apis visited Schinus
and Eucalyptus flowers. Two
pollen types (C. papaya and
Myrcia) were found in both.

Samples from the Pedreira
region. Eleven pollen types
were significant in these honey
samples. Nevertheless, Apis
bees produced a heterofloral
honey with a predominant par-
ticipation of a wild Asteraceae;
Tetragonisca remained on Fa-
baceae flowers, like Melilotus
alba. Two pollen types (Schi-
nus and Eupatorium) were
found in both species.

Samples from the Santo An-
tonio da Posse region. Seven
significant pollen types indi-
cated plants visited by the
bees, six of them by Apis,
mainly Citrus. This means
that flowering of orange
shrubs was not satisfactory
for honey production, and that
wild plant species were visit-
ed in addition. Tetragonisca
visited Citrus also, but the
wild flowers of Eupatorium
were of greater interest to
them. This observation dem-
onstrates an inversion of the
bee trophic preferences.
Taking all honey samples
into account, Apis produced
monofloral honeys of Euca-
lyptus and Citrus in three lo-
calities (Amparo, Itaberaba,
Lins). Tetragonisca produced
monofloral honeys of Piptad-
enia, Carica papaya pollen
type, Fabaceae (Melilotus alba
pollen type) and Eupatorium
in four localities of the state
of Sdo Paulo (Itaberaba,
Marilia, Pedreira and Santo
Antoénio da Posse).
Superposition at the same
time of important trophic re-
sources for Apis and Tetrago-
nisca bees (considering prepon-
derant?? and accessory pollen
types) occurred only once in
Amparo over Eucalyptus trees
(Table 1V). This behavior may
be explained by deficient wild
flower nectar resources for the
jatai bees, as it was observed
by Luz et al. (2007) for honey-
bees also. Apis visited Eucalyp-
tus flowers in all the localities
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studied. When suffi-
cient flowering of Fu-
calyptus occurred in

TABLE IV
PAIRED HONEY SAMPLES. TROPHIC RESOURCES USED
BY Apis mellifera (*) AND Tetragonisca angustula () BEES}

Lins, Apis bees re-
mained on this tree,
while Tetragonisca vis-

ited mainly the native 7
flora of Schinus and a  « £
palm tree (like Sy- §;
agrus, ‘gerivd’), show- 2=
ing clearly its trophic £ §,
preference. %
Tetragonisca bees 100
showed an affinity to
species of the Faba- %0
ceae family as ob-
served in samples of
Lins and Pedreira. 80
Similar behaviour of
70

T. angustula was em-
phazised by Carvalho
et al. (1999). 60
Honey samples of
Apis mellifera were 50
distinct in regard to
all physicochemical 4,
parameters presented
when compared with
honey samples of T
angustula, except for
determination of its
color in mm Pfund.
The physicochemi- 10
cal analyses showed
the differences be- 03

30

20

Apis Apis and Tetragonisca Tetragonisca
(exclusive) (superposition) (exclusive)
(] IS <
8 S o S 2
Q © ST S N S <
s 9 S 2 0 = S 3 <
S 8 = 8 = S 2 5 v 8
S B 9 8 8 X% s £ 33 52 B g
s § 8§ 2 82 3283 3£ 22T 5§58 332
$ 3 Y8 SEZSTT STEEE ST
IR ¥ s 8 L2 gL 3£ 233 g9 38 3 = 2
R &3 §f &8 m»m 2 8 I & 83 < =2 2 -8 X ® =
CON << <0 RIAEEITEOTO =&
*
+
* + +
T
* =+
+ +
%* + * *
+
* %t * * +
*+ + * * + + +
%* + =t + * + % + +
«+  + %* +

tween the honey sam-
ples of Apis and
Tetragonisca at each
locality. The honeys
of Apis contained always a
higher concentration of glu-
cose and fructose, while the
honeys of Tetragonisca were
the richest of sucrose and pre-
sented a high electric conduc-
tivity. The humidity, acidity
(except the Itaberaba sample),
ashes (except Amparo and
Lins samples) and diastase
number (except Marilia sam-
ple) presented higher values
in the Tetragonisca honeys.

Considering the monofloral
honeys of Apis, the Citrus
honey sample showed the
highest content of fructose
and the lowest of ashes. The
two monofloral Fucalyptus
honeys showed the highest
values of ashes and electric
conductivity.

In relation to the monofloral
honeys of Tetragonisca, that
from Piptadenia was the sole
white colored honey and pre-
sented the highest values of

diastase number, glucose and
fructose. Honey of the Carica
papaya pollen type had the
lowest acidity value and that of
Melilotus alba pollen type pre-
sented the highest values of
ashes, sucrose and electric con-
ductivity. No special data were
recorded for Eupatorium honey.
Considering all the data
obtained using palynological
and physicochemical analyses
of the paired honey samples
of A. mellifera and T. angus-
tula, the following observa-
tions could be established:

1) No bee species was more
generalist than the other ac-
cording to the honey samples
analyzed. Both bees produced
monofloral, bifloral and het-
erofloral honeys.

2) Eucalyptus and Citrus, two
introduced plant taxa in Bra-
zil, were very attractive to
Apis bees, while plant species

¥ Nectariferous plant taxa were identified using pollen analysis, and considered of 100%
frequency.

of the native flora was pre-
ferred by jatai bees.

3) The assemblage of nectarif-
erous plant species visited
during the flowering period
by Apis and Tetragonisca
bees was not the same. Lack
of food from native plant spe-
cies may probably induce the
jatai bees to visit introduced
plant species.

4) Several pollen types could be
determined at the specific, ge-
neric or family level. This dem-
onstrated that our knowledge
about the main nectar producing
apiflora needs more and better
detailed local investigation. As a
rule, the vegetation around an
apiary in a radius of 1,5km
must to be very well known.

5) No correspondence between
the physicochemical properties
and the monofloral pollen spec-
tra of honey samples of A. mel-
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lifera and T. angustula was ob-
served.
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