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Introduction

Besides honey, bee pollen 
is the beehive product best 
known by the public for nu-
tritional and medicinal pur-
poses. Its botanical origin, 
related to f lower richness, 
local and regional vegeta-
tion, provides information 
about the capacity of the 
area where the apiaries are 
located, regarding qualitative 
and quantitative aspects of 
honey, bee pollen, royal jelly 
and bee wax product ion 
(Manrique, 1996; Rodríguez, 
2006).

Identification of bee plants 
may be obtained using the 
pollen analysis technique, 
characterizing the local and 
regional vegetation and its 
potent ial for beekeeping 
(Barth, 2004). Few previous 
data about palynological bee 
pollen analysis in the Vene-
zuelan Andes could be ob-
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tained (Vit and Sant iago, 
2008). Results of bee pollen 
load sample analyses of 
neighbor ing count r ies of 
Venezuela have been pub-
lished mainly in Brazil (Bas-
tos et al., 2004; Luz et al., 
2007; Barth et al., 2009), as 
well as in Surinam (Engel 
and Dingemans-Bakels, 
1980) and Colombia (Sierra 
and Pardo, 2009).

The Páramo of Misintá, 
Municipality of Rangel, state 
of Mérida, in the Venezuelan 
Andes, comprises altitudes 
around 3300-3400masl. Bee-
keeping activities in this re-
gion are limited. In the last 
20 years, honeybees shifted 
their foraging habits to col-
lection of more pollen than 
nectar (Juan C. Schwartzen-
berg, personal communica-
tion). Consequently in the 
apiaries, honey crops dropped 
while harvests of bee pollen 
increased.

Using two palynological 
techniques, the present paper 
intends to invest igate the 
validity of bee preferences 
when collect ing pollen 
grains f rom plants in the 
Misintá region of the Vene-
zuelan Andes. The chemical 
composition (moisture, ash, 
fat ,  pH, proteins) of the 
same pollen samples from 
this region has been pub-
lished elsewhere (Vit and 
Santiago, 2008).

Material and Methods

The apiary is located (Fig-
ure 1) in the Páramo of Mis-
intá, Mérida state, Venezue-
la. Samples of fresh bee pol-
len loads were collected dur-
ing three days in ten hives  
dur ing ten months, f rom 
December 2004 to October 
2005, using pollen t raps. 
The samples were kept fro-
zen until botanical analysis 

was carried out applying two 
different techniques.

For the f i rst procedure, 
that of pollen load batch bo-
tanical or igin evaluat ion 
(Barth et al., 2009), pollen 
loads of two grams of each 
sample were distributed, ac-
cording to color, in batches 
or sub-samples. A unique 
load of each colored batch 
was used for pollen grain 
identification. Pollen grains 
were macerated with the aid 
of one drop of 70% ethanol 
di rectly on a microscope 
slide.

For the second technique, 
pollen loads of two grams of 
each sample were homoge-
nized in 70% ethanol using 
ultrasound. After a second 
wash in ethanol and ultra-
sonic t reatment, the sedi-
ment obtained was left for a 
half hour in a solut ion of 
distilled water/glycerin 1:1. 
One drop of the well mixed 

PALyNoLoGICAL eVALUATIoN oF Bee PoLLeN LoAd BATCHes 
FroM THe VeNeZUeLAN ANdes oF MIsINTÁ

Ortrud M. Barth, Alex da Silva de Freitas, Érika de Oliveira Sales and Patricia Vit

SUMMARY

Besides honey, bee pollen is the beehive product best known 
by the public for nutritional and medicinal purposes. Ten sam-
ples of fresh bee pollen loads were collected using pollen traps 
during ten months from December 2004 to October 2005 in the 
Páramo of Misintá, Mérida, Venezuela. They were evaluated in 
the present study using two techniques, one considering single 
pollen loads, and the other a pool of two grams of mixed pol-
len loads. Pollen loads changed from light green and yellow to 
brownish and ochre; Rosaceae, Eucalyptus and Hyptis pollen 
load colors changed monthly. A unique pollen type was com-

monly predominant in each pollen load, therefore confirming 
the preference of the bees to collect pollen from one species 
until reaching the final weight to be carried in their corbicula. 
Pollen load color analysis showed four bifloral and six het-
erofloral batches. Pollen load pool analysis emphazised three 
monofloral batches of Brassica napus in March, April and Sep-
tember, and two bifloral pollen batches in June and November, 
beside the five heterofloral ones. This evaluation revealed bet-
ter the potential of the regional pollen production.
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pollen grain suspen-
sion was placed on a 
microscope slide, cov-
ered with a 22x22mm 
cover sl ide, and 
sealed with enamel. 
The sl ide must be 
maintained in a hori-
zontal position. Pollen 
has to be examined 
within one month or 
less, when dr ying 
starts and the pollen 
grains are selectively 
pressed against the 
air bubbles.

The evaluat ion of 
single pollen loads 
does not requi re 
counting. More than 
500 pollen grains of 
each sample were 
counted (pollen sum) 
for pool evaluation. 
For identif ication of 
the botanical taxa the 

plant species list of 
Vareschi (1970) and 
pollen descr ipt ions 
and i l lust rat ions in 
Vit (2005) were used.

results and 
discussion

The color of pollen 
loads changed during 
the ten months of 
this study from yel-
low and ochre, light 
g ray and g reen ish 
gray, to orange and 
brown. The data ob-
tained are presented 
in Table I, consider-
ing the pollen types 
representing ≥3% of 
the pol len sum. 
Twelve pollen types 
were detected by sin-
gle pollen load analy-
sis and eight pollen 

types (one was not identi-
f ied) by pollen load pool 
analysis. A total of fourteen 
pollen types were detected 
using both techniques. This 
aspect illustrates a very low 
r ichness of bee plant spe-
cies in the studied region 
when compared with data of 
areas covered with tropical 
vegetation, where 37 plant 
species were related by En-
gel and Dingemans-Bakels 
(1980).

Pollen types could be 
ident if ied at the level of 
family, genus or species of 
plants occurring in the veg-
etation of Misintá (Vareschi, 
1970; Vit et al., 2008). Near-
ly al l single pollen loads 
analyzed were composed of 
a unique plant species pollen 
(Table I, columns 2 and 3). 
Only in September bees 
have mixed pollen grains of 
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Además de la miel, el polen apícola es el producto mejor cono-
cido por los consulmidores en relación a sus propiedades nutricio-
nales y medicinales. Se recolectaron diez muestras de polen apícola 
fresco por medio de una trampa caza polen durante diez meses, de 
diciembre 2004 a octubre 2005, en el Páramo de Misintá, Mérida, 
Venezuela. Las muestras fueron evaluadas en el presente trabajo 
utilizando dos técnicas, una considerando las cargas aisladas de po-
len y otra usando dos gramos de cargas bien mezcladas (“pool”) 
por lote. El color de las cargas de polen varió de verde claro y 
amarillo a marrón y ocre; los colores de las cargas de polen de 

RESUMO

Além de mel, o pólen apícola é o produto mais bem con-
hecido pelos consumidores em relação a suas propriedades 
nutricionais e medicinais. Foram coletadas dez amostras de 
pólen apícola fresco, por meio de um caça-pólen, durante 
dez meses, de dezembro 2004 a outubro 2005, no Páramo de 
Misintá, Mérida, Venezuela. As amostras foram avaliadas no 
presente trabalho usando duas técnicas, uma considerando 
cargas isoladas de pólen e a outra usando dois gramas de 
cargas bem misturadas (“pool”) por partida. A cor das cargas 
de pólen variou de verde claro e amarelo a marrom e ocre; 
as cores das cargas de pólen de Rosaceae, Eucalyptus e Hyp-

Rosaceae, Eucalyptus e Hyptis variaron mensualmente. En general, 
dominó un tipo único de polen en cada carga, confirmando de esta 
manera la preferencia de las abejas por la colecta de polen de una 
especie hasta llegar a el peso final que puede ser llevado en sus 
corbículas. El análisis del color de las cargas de polen resultó en 
cuatro lotes biflorales y seis heteroflorales. El análisis de “pool” de 
cargas de polen resultó en tres lotes monoflorales de Brassica napus 
en marzo, abril y setiembre, y dos biflorales en junio y noviembre, 
además de cinco heteroflorales. Esta evaluación del polen apícola 
reveló mejor el potencial regional para la producción de polen.

tis variaram mensalmente. Em geral dominava um único tipo 
polínico em cada carga de pólen, desta maneira confirmando 
a preferência das abelhas pela coleta de pólen de uma só es-
pécie até chegar ao peso final que possa ser levado em suas 
corbículas. A análise por cor das cargas de pólen resultou 
em quatro partidas biflorais e seis heteroflorais. A análise do 
“pool” de cargas de pólen resultou em três partidas monoflo-
rais de Brassica napus em março, abril e setembro e duas bi-
florais em junho e novembro, além de cinco heteroflorais. Esta 
avaliação do pólen apícola revelou melhor o potencial regional 
para a produção de pólen.

Figure 1. Misintá is located to the north of Mucuchíes, 
Rangel County, Mérida State. From Vit and Santiago 
(2008).
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several plant taxa in a single 
ochre colored pollen load.

Brassicaceae pollen grains 
were the most frequent all 
over the year. The species 
Brassica napus is abundant 
in the studied region. It 
blooms in yellow and gives 
to the mountains a charac-
teristic pattern. The pollen 
load pool analysis detected 
this species mainly in the 
months from November until 

May (Table I ,  column 4), 
and in lower concentration 
from June to October. Ana-
lyzing the pollen loads ac-
cording to its color, this pe-
r iod was shor tened f rom 
December to May, and no 
pollen grains of this species 
were detected in June, Octo-
ber and November. Sensorial 
parameters of B. napus pol-
len loads in comparison with 
those of Rosaceae (Fraxinus 

americana), Zea mays and 
Datura arborea, obtained at 
Mérida state, showed signifi-
cant differences (Vit et al., 
2008).

The second most frequent 
pollen type was from Rosa-
ceae, compr ising at least 
three pollen types. This tax-
on was found dur ing the 
pool analysis as dominant in 
June and October and in 
lower concentration during 

all months, except May. Us-
ing color analysis (Table I, 
column 3) it was only ob-
served in some months.

The third important taxon 
of pollen contribution was 
Eucalyptus (Barth and Bar-
bosa , 1972; Bar th, 1989), 
which is an introduced plant 
species. The pool analysis 
did not detect these pollen 
grains in June and Novem-
ber, and by the color analy-
sis only in the months of 
March and April. Therefore, 
Eucalyptus trees may be of 
lower value for pollen pro-
duction in the Misintá re-
gion.

Considering the pool anal-
ysis, the remaining four pol-
len types with >3% frequen-
cy (Carica papaya, Medica-
go denticulatea, Myrcia acu-
minata and Rumex acetosel-
la), never reached a signifi-
cant representation. B. napus 
was the dominant plant spe-
cies in th ree of the ten 
batches analyzed, and were 
the only monof loral ones, 
occurring in the months of 
March, April and September. 
Bif loral pollen loads of B. 
napus  and Rosaceae were 
found in June and Novem-
ber, and heterofloral samples 
in December, January, Feb-
ruary, May and October.

Color analysis of pollen 
loads showed no monofloral 
batches. The use of weight of 
different colored pollen 
batches may be helpful, as it 
was exemplified by Barth et 
al. (2009). The error in this 
analysis consists in the pre-
sentation of different colors 
by pollen grains of a given 
species. In the present study 
this observation can be ex-
emplified (Table I, columns 2 
and 3) with yellow, ochre and 
light brown colored pollen 
loads of B. napus, dark 
brown and greenish gray pol-
len loads of Eucalyptus, 
greenish gray and brown 
ones of Fragaria vesca, and 
ochre and orange of Hyptis. 
The identification of pollen 
grains of different colored 
pollen loads results in a larg-
er number of pollen types.

Therefore, the pollen load 
pool analysis is much more 

TABLE I
COMPARISON OF TEN SAMPLES OF POLLEN LOADS (2g OF EACH BATCH) FROM 

Apis mellifera EVALUATED By ITS COLOR AND By A POOL OF 2g OF EACH BATCH*

Samples

Single pollen load analysis 
according to color Analysis of pollen load pools

Sub-samples Pollen types
(++++) Pollen types identified Evaluation 

of the sample

December 2004 yellow Brassica napus Brassica napus (++)
Eucalyptus (++)
Myrcia acuminata (++)
Rosaceae (++)

Heterofloral
ochre Hyptis
light gray Rosaceae 
brown Myrcia acuminata and yeast

January 2005 yellow B. napus B. napus (+++)
Eucalyptus (++)
Rosaceae (++)

Heterofloral 
with dominance 
of Brassica 
napus 

greenish gray Rosaceae 

February 2005 yellow B. napus B. napus (+++)
Eucalyptus (++)
Rosaceae (++)

Heterofloral of 
B. napus, 
Eucalyptus and 
Rosaceae

greenish gray Fragaria vesca
orange aff. Guazuma ulmifolia

March 2005 ochre/yellow B. napus B. napus (++++)
Carica papaya (+)
Eucalyptus (+)
Rosaceae (+)

Monofloral of 
B. napuslight brown B. napus 

dark brown Eucalyptus 

April 2005 yellow B. napus B. napus (++++)
Eucalyptus (+)
Rosaceae (+)

Monofloral 
of B. napusgreenish gray Eucalyptus

May 2005 ochre B. napus B. napus (+++)
Carica papaya (+)
Eucalyptus (+)
Medicago denticulata (+)
Rumex acetosella (+)

Heterofloral 
with dominance 
of B. napus

brown Medicago denticulata 

June 2005 brown F. vesca Rosaceae (+++)
B. napus (++)
Myrcia acuminata (+)
R. acetosella (+)

Bifloral of 
Rosaceae and 
B. napus

dark brown Parkinsonia aculeata 

September 2005 yellow B. napus B. napus (++++)
Eucalyptus (+)
Rosaceae (+)
M. acuminata (+)

Monofloral of 
B. napusochre several pollen types

greenish gray Rosaceae 
orange Hyptis 

October 2005 ochre Cercidium praecox Rosaceae (++)
B. napus (+)
Eucalyptus (+)
M. denticulata (+)

Heterofloral
greenish gray Rosaceae 
brown Coriandrum sativum 

November 2005 ochre C. praecox B. napus (+++)
Rosaceae (++)
R. acetosella (+)
unknown (+)

Bifloral of B. 
Napus and 
Rosaceae

light brown Rumex acetosella 
dark brown unknown 

Only the pollen types with frequency >3% were considered, as very frequent (++++, >85%), frequent (+++, 45-85%), 
less frequent (++, 15-45%), rare (+, 3-15%).
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accurate quantitatively for 
commercial interest than the 
color analysis. On the other 
hand, the identif ication of 
pollen grains of different col-
ored pollen loads provides a 
larger number of pollen 
types, showing a better reso-
lution of the bee floral com-
position.

In summary, the analysis 
of different colored pollen 
loads provides better infor-
mation about the regional 
vegetation, while the analy-
sis of a pollen load pool re-
veals the regional potential 
for pollen production. The 
practical result for beekeep-
ers is, first, to know through 

pool analysis which plant 
species really are the best 
for obtain ing pollen, and 
second, to f ind out, using 
pollen load color analysis, 
which plant species were 
visited by the bees. Howev-
er, some plant species may 
be of less value in a study 
area, and of higher impor-
tance in another region.

ACKNowLedGeMeNTs

The authors acknowledge  
Juan Carmona, Universidad 
de Los Andes, for his advice 
on the botanical sources 
f rom Misintá , Venezuela , 
and the financial support of 
Conselho Nacional de De-
senvolvimento Científ ico e 
Tecnológico/CNPQ, Brazil 
(Fellowship 301525/2009-9 to 
the first author) and Consejo 
de Desarollo Científico, Hu-
maníst ico y Tecnológico, 
Universidad de los Andes, 
Venezuela (Project CDCHT-
ULA/FA-337-04-01-B of the 
last author).

reFereNCes

Barth OM (1989) O Pólen no Mel 
Brasileiro. Gráfica Luxor, Rio 
de Janeiro. 150 pp.

Barth OM (2004) Melissopalynol-
ogy in Brazil: a review of 
pol len analysis of honeys, 
propolis and pollen loads of 
bees. Sci. Agríc. 61: 342-350.

Bar th OM, Barbosa AF (1972) 
Catálogo sistemát ico dos 
pólens das plantas arbóreas 
do Brasil Meridional XV - 
Myr taceae. Mem. Inst . Os-
waldo Cruz 70: 467-498.

Bar th OM, Mu n hoz MC, Lu z 
CFP (2009) Botanical origin 
of Apis pollen loads using 
color,  weight and pol len 
morphology data. Acta Alim. 
38: 133-139.

Bastos DHM, Barth OM, Rocha 
CI, Cunha IBS, Carvalho PO, 
Torres EAS, Michelan M 
(2004) Fatty acids profile and 
palynological analysis of bee 
(Apis) pollen loads in the 
states of São Paulo and Minas 
Gerais, Brazil. J. Apicult. Res. 
43: 35-39.

Engel MS, Dingemans-Bakels F 
(1980) Nectar and pollen re-
sources for stingless bees (Me-
liponinae, Hymenoptera) in 
Surinam (South America). 
Apidologie 11: 341-450.

Luz CFP, Thomé ML, Barth OM 
(2007) Recursos tróficos de 
Apis mellifera (Hymenoptera, 
Apidae) na região de Morro 
Azul do Tinguá, Estado do 
Rio de Janeiro. Rev. Bras. Bot. 
30: 27-34.

Manrique AJ (1996) Potencial apí-
cola del bosque húmedo pre-
montano. Zootec. Trop. 14: 
89-97.

Rodríguez J (2006) Necesidades de 
capacitación de productores 
apícolas en el sector Las Peñi-
tas, municipio San Genaro de 
Boconoito, Estado Portuguesa. 
Rev. Unellez Cienc. Tecnol. 24: 
1-7.

Sier ra CIA, Pardo AHS (2009) 
Abejas visitantes de Mimosa 
pigra L. (Mimosaceae): com-
portamiento de pecoreo y car-
gas polínicas. Acta Biol. Col. 
14: 107-118.

Vareschi V (1970) Flora de los 
páramos de Venezuela. Univer-
sidad de Los Andes, Ediciones 
del Rectorado, Mérida, Vene-
zuela. 429 pp.

Vit P (2005) Melissopalynology, 
Venezuela. APIBA-CDCHT, 
Universidad de Los Andes; 
Mérida, Venezuela; 205 pp.

Vit P, Santiago B (2008) Com-
posición química de polen apí-
cola fresco recolectado en el 
páramo de Misintá de Los An-
des venezolanos. Arch. Lati-
noam. Nutr. 58: 411-415.

Vit P, Herrera P, Rodríguez D, Car-
mona J (2008) Caracterización 
de polen apícola fresco re-
colectado en Cacute, en los An-
des venezolanos. Rev. Inst. Nac. 
Hig. “Rafael Rangel” 39: 7-11.

Figure 2. Main pollen types identified in bee pollen loads collected in 
the region of Misintá, Venezuelan Andes, from December 2004 until 
November 2005 (the selected pollen types are in agreement with column 
4 of Table I). 1: Brassica napus, 2: Carica papaya, 3: Eucalyptus sp., 
4: Rosaceae (pollen type Malus silvestris), 5: Medicago denticulate, 6: 
Myrcia acuminate, 7: Rosaceae (pollen type Prunus persica), 8: Rumex 
acetosella. All figures are of the same magnification.


