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ABSTRACT

The aim of this study was to determine the composition and identify the pollen foraged by Heterotrigona itama in coastal
and forested area over a period of nine months. The sampling has been conducted started from June 2016 until February
2017. Pollen composition obtained from the pollen basket of H. itama in coastal area and forested area of Terengganu was
observed and recorded using optical microscope. Up until February, H. itama in coastal area had collected 14 different type
of pollen, however only 10 types of pollen have been successfully identified. The identified pollen were Antigonan leptopus,
Amaranthus tricolor, Hibiscus rosa-sinensis, Cucumis melo, Ixora coccinea, Tridax procumbens, Biden pilosa, Turnera
subulata, Ixora javanica and Portula grandiflora which was the dominant pollen that has the highest percentage. Meanwhile
H. itama in forested area has collected 15 different type of pollen with only 7 types of pollen have been successfully identified.
The identified pollen were dominated by Asystasia gangetica followed by Biden pilosa, Antigonan leptopus, Reullia brittonia,
Amaranthus tricolor, Hibiscus sabdariffa and Portulaca grandiflora. This observation could be useful for plants and H.
itama conservation purposes and also in planning a suitable beescape for Meliponiculture in Malaysia.

Key words: Stingless bee, Heterotrigona itama, pollen distribution, palynology

INTRODUCTION

Both stingless bee and honeybee are known as
eusocial insect. Apinae and meliponinae is highly
beneficial in agriculture industry since bees are one
of the main pollinator, which can help in enhancing
the plant productions (Anguilet et al., 2015).
Previously, only honeybees such as Apis cerana and
Apis mellifera become a highlight in honey and
bee pollen production. However, these few years
stingless bee had become a phenomenon in honey
production in worldwide including in Malaysia.
Stingless bee or known as ‘kelulut’ by Malaysian

native has high potential to generate passive income
for the beekeepers.

Stingless bee keeping or meliponiculture is now
trending in Malaysia. Nowadays, there are many
beekeepers among Malaysian who had started to
keep stingless bee in a large scale. The main product
of meliponiculture is honey while other by-product
such as beebread and propolis are also high cash
value. Product from meliponiculture has been used
as one of the ingredient to skincare and healthcare
products.

There are about 64 genera and 500 species of
stingless bee recorded in the world (Heard, 1988;
Ruttner, 1988). It have been recorded that Malaysia
has around 32 different species of stingless bee
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(Schwarz, 1939; Norowi, 2010; Salim et al., 2012).
Stingless bee belongs to family Apidae (De Camargo
& Menezas Pedro, 1992), which recently the tribe
has been renamed to meliponini (Michener, 2000)
that have few different characteristics if compared
to honey bee. Major differences between honey bee
and stingless bee is that, the size of honeybee is
bigger compared to stingless bee. Aside of that,
honeybee and stingless bee can differ in terms of
their color, wing’s color and hive. As being recorded
by Sommeijer et al. (2003), the smallest species of
stingless bee is 3mm and has a very small nest that
can fits into a cigarette packet meanwhile the largest
can be as big as honey bee (Apis mellifera).

Bees are well known of their capability of
carrying microscopic particles and most pollen are
microscopic (Wodehouse, 1959), thus bees being
one of the main pollinator in ecosystem. Pollen is
the fine powder like material that produced by
flowering plant for plant reproduction and is
gathered by the worker bees (Abouda et al., 2011).
Stingless bees are one of an important pollinator
that mainly found at several continents, mainly on
tropical and subtropical regions (Macharia et al.,
2007). Bees are able to contribute to plant diversity
as well as improving the quantity and quality of
fruits and vegetable production (Gallai et al., 2009).
Like honeybee, stingless bees also collect pollen
and contribute to the flower pollination and helping
in fruit production (Heard, 1988).

The analysis of pollen is known as palynology
where this method is to identify the bee flora (Barth,
2013). Riding & Kyffin-Hughes, (2004) stated that
palynology is the study regarding microscopic
fossil, it was originally known as ‘pollen analysis’
and encompassed the study of quaternary pollen
grains and plant spores. Therefore, this study aimed
to gather the information on the pollen composition
and identify the pollen collected by the stingless
bee in forest and coastal area in Terengganu.

MATERIALS AND METHODS

The forager of Heterotrigama itama in coastal
area was represented by the samples collected at
Universiti Malaysia Terengganu (UMT), meanwhile
for H. itama foragers in forest area was collected
from Taman Pertanian Sekayu, Terengganu. The
sampling was carried out once a month for the period
of nine months. Five colonies involves during
sampling. Five returning foraging stingless bees
with pollen load were collected for pollen
identification. Sampling was conducted between 8
a.m to 11 a.m during the sampling period. Flowers
around the sampling sites (coastal and forest) were
also collected as the pollen references. The entrance
of H. itama was briefly closed using a piece of white

paper or a leaf to prevent returning foragers from
entering the hive. The foragers with pollen load
were suck in using a pooter and transferred into an
Eppendorf tube and brought to the laboratory at
UMT. The pollen load were removed from the
corbicula of the bees and transferred into a vials
containing distilled water. The pollen was diluted
in the vials and a drop of pollen suspension was
deposited into a microscopy slide and a cover slip
was gently pressed onto the solution. The prepared
slides were observe under 40× and 100×
magnification using optical microscope Leica
DM750.

RESULTS AND DISCUSSION

Palynology is a study of pollen which an analysis
regarding pollen gathered by the stingless bee
which very important in apiculture industry.
Stingless bee including honey, propolis and the
beebread are highly potential to be commercialized
as honeybee products (Azmi et al., 2015). Stingless
bee is not only the important pollinators in open
field and greenhouse crops (Azmi et al., 2017), but
also one of an important pollinator in tropical
rainforest (Macharia et al., 2007). Bees will collect
pollen grains from plants groups, which are specific
to each species. The pollen collection of H. itama
in coastal area showed that Portula grandiflora
is the most dominant pollen sample (Figure 1).
Meanwhile, Antigonan leptopus, Amaranthus
tricolor, Hibiscus rosa-sinensis, Cucumis melo,
Ixora coccinea, Tridax procumbens, Biden pilosa,
Turnera subulata and Ixora javanica were the other
pollen types that have been collected by H. itama
in coastal area. The morphology of the identified
pollen are presented in Figure 2.

Unknown pollen A, B, C and D (Fig. 3) are the
pollen types that still not being identified. The
analysis of pollen was expressed as the most
dominant pollen in the sample either in honey,
beebread or pollen obtained from the pollen basket
of the stingless bee (Louveaux et al., 1978). Portula
grandiflora is a perennial plant that takes longer
period to produce their first flowers. However, once
this plant start flowering, it can be last throughout
the year. In addition Portula grandiflora is drought
and heat tolerant plants that require very little
maintenance. The availability of this plant as H.
itama food source throughout the year made this
plant becoming H. itama’s favourites in coastal area.

Within nine months of pollen collection, H.
itama has collected pollen from 15 plant species in
the forest area. It has been documented that the
stingless bee including H. itama plays a vital role
as effective pollinator of many wild plant species
(Slaa et al., 2006). Of the 15 types of pollen
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Fig. 1. Percentage of pollen based on plant species foraged by Heterotrigona itama in coastal area sampled
from June 2016 until February 2017.

Fig. 2. Light micrograph of pollen foraged by Heterotrigona itama from different plant species sampled in coastal area from
June 2016 until February 2017; (a) Portula grandiflora, (b) Antigonan leptopus, (c) Amaranthus tricolor L., (d) Hibiscus
rosa-sinensis, (e) Cucumis melo, (f) Ixora coccinea, (g) Tridax procumbens, (h) Biden pilosa, (i) Turnera subulata, and (j)
Ixora javanica.

Fig. 3. Light micrograph of pollen foraged by Heterotrigona itama from unknown plant species sampled in coastal area from
June 2016 until February 2017; a) Pollen A, b) Pollen B, c) Pollen C, and d) Pollen D.
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collected, only seven pollens have been identified
while another eight type of pollen still unknown.
Figure 4 showed that the highest pollen distribution
was from Asytasia gangetica (18%) followed by
Biden pilosa and Antigonan leptopus with 14%
each. Reullia brittonia has 7% of pollen distribution,
meanwhile Amaranthus tricolor, Hibiscus
sabdariffa and Portulaca grandiflora all has 3%
of pollen distribution. The morphology of the
identified pollen is presented in Figure 5.

Asytasia gangetica is categorized as shrub plant
and commonly found growing as weed anywhere in
Malaysia. Asytasia gangetica easy to breed and can
stand in any weather condition. It is tolerant of many
soil types, but optimal growth occurs in well drained,
but moist soils that are rich in compost. However,
there were also several pollen types that has not
been identified in this study (Fig. 6).

Fig. 5. Light micrograph of pollen foraged by Heterotrigona itama from different plant species sampled in forest area from
June 2016 until February 2017; (a) Asytasia gangetica, (b) Biden pilosa, (c) Antigonan leptopus, (d) Amaranthus tricolor,
(e) Reullia brittonia, (f) Hibiscus sabdariffa, and (g) Portulaca grandiflora.

Fig. 4. Percentage of pollen based on plant species foraged by Heterotrigona itama in forest area sampled from June 2016
until February 2017.
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CONCLUSION

This experiment has gathered the pollen identity and
composition in coastal and forest rearing area. The
pollen composition foraged by Heterotrigona itama
in coastal and forested area is dependant on the
floral availability and the climate change.
Portulaca grandiflora and Asytasia gangetica have
shown the highest composition due to their
availability throughout the year. The information
obtained from this study will help to construct the
pollen calendar, which could contribute in planning
the suitable floral source for meliponiculture in
Malaysia.
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Fig. 6. Light micrograph of pollen foraged by Heterotrigona itama from unknown plant species sampled in forest area from
June 2016 until February 2017; (a) Pollen E, (b) Pollen F, (c) Pollen G, (d) Pollen H, (e) Pollen I, (f) Pollen J, (g) Pollen K,
and (h) Pollen W.

REFERENCES

Abouda, Z., Zerdani, I., Kalalou, I., Faid, M. &
Ahami, M.T. 2011. The antibacterial activity of
Moroccan bee bread and bee-pollen (fresh and
dried) against pathogenic bacteria. Research
Journal of Microbiology, 6(4): 376.

Anguilet, E.C.F., Nguyen, B.K., Ndong, T.B.,
Haubruge, É. & Francis, F. 2015. Meliponini and
Apini in Africa (Apidae: Apinae): a review on
the challenges and stakes bound to their diversity
and their distribution/Les Meliponini et les Apini
en Afrique (Apidae: Apinae): synthèse
bibliographique sur les défis et les enjeux liés à
leur diversité et leur distribution. Biotechnologie,
Agronomie, Société et Environnement, 19(4):
382.

Azmi, W.A., Zulqurnain, N.S. & Ghazi, R. 2015.
Melissopalynology and foraging activity of
stingless bees, Lepidotrigona terminata
(Hymenoptera: Apidae) from an apiary in Besut,
Terengganu. Journal of Sustainability Science
and Management, 10(1): 27-35.

Azmi, W.A., Samsuri, N., Hatta, M.F.M., Ghazi, R.,
& Seng, C.T. 2017. Effects of Stingless Bee
(Heterotrigona itama) Pollination on Green-
house Cucumber (Cucumis sativus). Malaysian
Applied Biology Journal, 46(1): 51-55.

Barth, O.M. 2013. Palynology Serving the Stingless
Bees. In: Pot-Honey. Springer, New York. pp.
285-294.



232 COMPOSITION AND IDENTIFICATION OF POLLEN COLLECTED BY STINGLESS BEE (Heterotrigona itama)

De Camargo, J.M.F. & de Menezes Pedro, S.R. 1992.
Systematics, phylogeny and biogeography of
the Meliponinae (Hymenoptera, Apidae): a
mini-review. Apidologie, 23(6): 509-522.

Gallai, N., Salles, J.M., Settele, J. & Vaissière, B.E.
2009. Economic valuation of the vulnerability
of world agriculture confronted with pollinator
decline. Ecological economics, 68(3): 810-821.

Heard, T.A. 1988. Propagation of hives of Trigona
carbonaria SMITH (Hymenoptera: Apidae).
Austral Entomology, 27(4): 303-304.

Louveaux, J., Maurizio, A. & Vorwohl, G. 1978.
Methods of melissopalynology. Bee world,
59(4): 139-157.

Macharia, J.K., Raina, S.K. & Muli, E.M. 2007.
Stingless beekeeping: an incentive for rain
forest conservation in Kenya. In Ecosystem
based management: beyond boundaries.
Proceedings of the Sixth International
Conference of Science and the Management of
Protected Areas. pp. 21-26.

Michener, C.D. 2000. The bees of the world. Johns
Hopkins Press. Baltimore, Maryland, USA. 992
pp.

Norowi, M.H., Mohd, F., Sajap, A.S., Rosliza, J. &
Suri, R. 2010. Conservation and sustainable
utilization of stingless bees for pollination
services in agricultural ecosystems in Malaysia.
International Seminar on Enhancement of
Functional Biodiversity Relevant to Sustainable
Food Production in ASPAC.

Riding, J.B. & Kyffin-Hughes, J.E. 2004. A review
of the laboratory preparation of palynomorphs
with a description of an effective non-acid
technique. Revista Brasileira de Paleontologia,
7(1): 13-44.

Ruttner M.H. 1988. Biography and Taxonomy of
honey bees. Berlin, Springer-Link. 284 pp.

Salim, H.M., Dzulkiply, A.D., Harrison, R.D.,
Fletcher, C., Kassim, A.R. & Potts, M.D.
2012. Stingless bee (Hymenoptera: Apidae:
Meliponini) diversity in dipterocarp forest
reserves in Peninsular Malaysia. The Raffles
Bulletin of Zoology, 60(1): 213-219.

Schwarz, H.F. 1939. The Indo-Malayan species of
Trigona. Bulletin of the American Museum of
National History, 76(3): 1883-1960.

Slaa, E.J., Chaves, L.A.S., Malagodi-Braga, K.S.,
Hofstede, F.E. 2006. Stingless bees in applied
pollination practice and perspectives. Apidologie,
37: 293-317.

Sommeijer, M.J., de Bruijn, L.L., Meeuwsen, F.J.A.J.
& Slaa, E.J. 2003. Reproductive behaviour of
stingless bees: nest departures of non-accepted
gynes and nuptial flights in Melipona favosa
(Hymenoptera: Apidae, Meliponini). Entomo-
logische Berichten-Nederlandsche Entomo-
logische Vereenigung, 63(1): 7-13.

Wodehouse, R.P. 1959. Pollen grains: Their
structure, Identification and Significance in
Science and Medicine. New York: Hafner. 574
pp.


