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Abstract— This paper looks into the mapping of 7efragonula biro/ in the different islands
of the Phlippines exploring into the propolis sources, the derivatives from different sources
and exudates, harvesting and processing of propolis, and other research gaps involving the
7. biroi species across regions. The dominant vegetation and host trees were scrutinized
for the possible exudates utilized and processed by the bees. These are tabulated and
charted with images from the Meliponaries, Bee Farms and Eco-Parks visited in many
different islands of the Philippines regions. The resultant propolis and cerumen textures
and consistency were compared for value-added product derivative considerations.
The considerations include possibilities for use in aromatherapy, cosmeceuticals,
nutraceuticals and pharmaceuticals. Some recommendations on the chemical processes
and procedures for product derivatives are provided herein. Harvesting and post-harvest
modus operandi are suggested with references from F.A.O. literature and past experiences.

Keywords — Cerumen textures, host trees, meliponiculture, propolis, vegetation
exudates
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INTRODUCTION
Biogeography Overview

Wallacea region (shown in black).
Wallace's line (2) demarks the boundary of
the Asian biogeographic realm to the west
and the mixed fauna of the Wallacea region
to the east, Huxley's line (1) shows Huxley's
extension of the Wallace line to include the
Philippines (Esselsty et al., 2010), Weber's
line demarks the point of faunal balance
between Australian and Asiatic influence on
several taxa and Lydekker's line (4) demarks
the western boundary of the Australian
biogeographic region (Chandra n.d.). The
map is redrawn from (O'Connell, 2013).

Huxley's h'n-'(l

Fig. 1. Map of Wallacea Region (Shown in
black).

Meliponiculture — Alternative
Opportunities

Over the past decade, many losses in
global apiculture call for alternatives and
propolis plus pot-pollen products (Vit et
al.,, 2018) and their derivatives. Do these
questions arise; what is an alternative to
Apiculture? What else besides honey?
Are pollination and crop yields elements
of agriculture worth considering? Are
there other derivative products that can
be developed? What about the Future of
Agriculture incorporating Meliponiculture?
Whatis the future of value-added beekeeping
product innovation and demand?
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How does a farmer start or look for hives
besides buying from hive hunters or
ravaging nature? Hive hunters stock supply
in unprepared transition areas. Termites'
nests are the best bet to get from nature.
The coexistence of stingless bee colonies
in arboreal ants' and termites' nests in the
Philippines is a phenomenon to be exploited
(Jalil, 2019).

History of Agriculture Development and
Migration

Delta valleys flourished with agriculture
in the fertile lands. The rapid urban and
industrial expansion has pushed the
agricultureactivities furtherupwards tohigher
ground. The overpopulation of the Urban
delta regions (Personal Observations).
This has led to overwhelming retardation of
human amenities. Agriculture and food crop
production are always necessary regardless
of COVID-19 pandemic circumstances or
otherwise. Highland agricultural stations
with terraced plots and greenhouses for
cultivation can be developed. It's a good
thing that biological pollinating agents have
not migrated much over the years (Eltz,
2003).

Inferences during Periodic Expeditions
in Wallacea

Looking at the pollution and the mess
that progress has possibly attributed to
climate abnormalities, it is not surprising that
the current COVID-19 pandemic hotspots
are in highly urbanized populations.

Delta and valley living has been prone
to floods in the past and more so in this age
of climatic change. To achieve sustainable
natural resources, one ultimately must
migrate to highland suburbia. Cleaner
remote areas in higher altitudes appear
safer and more promising. Agriculture on
higher ground is the way forward.
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Advantages to Highland Crops

Better air quality and lower concentration
of human population, hence doing away
with environmental pollution. There is no soill
nutrient exhaustion and less water pollution
from lowland industrialization. Abundant
natural pollinating agents for better crop
yields.

Considering all these factors allows
one to harvest quality products from
Meliponiculture in agriculture settings. In
Meliponiculture, the harvestable products
are honey, propolis and pot-pollen.

Meliponiculture in a Nutshell - Propolis
Products

In the Philippines, the most prolific
species for obtaining Meliponiculture
products is T7efragonula biroi (Ciar et al.
(n.d.)). This data we gather from reports in
the Handbook of Meliponiculture Vol 1 2016
(Mostoles, 2017).

Following were the objectives:

1. To observe different textures and
consistency of 7 biro/ propolis
across regions.

. To ascertain the derivative products
of propolis from different vegetative
exudates.

. To scrutinize the different 7. nr. biro/

types.

To infer the operating procedures in

meliponiculture in the Philippines.

METHODOLOGY

Over five years of periodic expedition
in the Philippines to conduct mapping of
Meliponiculture activities among stingless
beekeepers and their product development
efforts. Information on the vegetation was
provided by the beekeepers and methods
of harvesting bee products were observed
and recorded. The vegetation and host
trees were examined for possible exudates
utilized and processed by the stingless bees.
ere scrutinized for the possible exudates

87

utilized and processed by the bees. These
were tabulated and charted with images
from the meliponaries and Eco-Parks
visited. The resultant propolis and cerumen
textures and consistency were compared for
value-added product derivative for possible
use in aromatherapy, cosmeceuticals,
nutraceuticals and pharmaceuticals.

DISCUSSION

Several varying stingless bee species
exist throughout Wallacea and S.E.A., with
diverse propolis and pot-pollen (Vit et al.
2018) characteristics and properties (Vit et
al., 2013). The stingless bee’s array has
a wide selection of vegetative sources in
Wallacea (Raes et al., 2014) and can adapt
to varying sources in the many habitable
conditons (Roubik, 2006). There is a need
to arrange group discussions to exchange
and share regional findings inter islands and
higher altitudes.

There is a need to consolidate
research on stingless bee propolis & pot-
pollen across regions. Compare results of
derivative products of propolis from different
vegetative exudates. Organize clinical
trials of the various products with relevant
authorities. Need for D.N.A. sequencing
and analysis of the different stingless bee
types. Set standard operating procedures
(S.0.P.) in meliponiculture and propolis &
pot-pollen harvesting.

Propolis Textures and Consistency

The chart below shows the vegetative
exudates that may influence different
textures and consistency of cerumen and
propolis produced in a stingless beehive.

Different bee species have varied
preferences in foraging exudates for
different uses in nest building material
and defence and hive protective purposes
(Michener 1961 & 2007). In the Sunda
regions, bee species are often categorized
by their dependence on specific exudates
(Sakagami; 1978 & 1989; Schwarz 1937 &
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Table 1. Propolis Texture and Consistency from Phloem and Sap of Different Vegetative

Sources.
Exudate Texture Range Consistency Vegetative Source

Phloem Fluff & Soft gluey and gummy Leaf shoots Flower buds
(for involucrum sheath)

Sap Soft & Pliable Sticky to tacky Saplings Leaf petiole
(for pots & entrance) Sepal

Latex Milk Gum  Limber to semi-hard moderately hard, can Trunk branches Fruit Rind
(at times for pillars) be cut with little effort. ~ Stem Pedicel

Semi-hard to brittle
(usually batumen)

Resin

Semi-dry to rough and
flaky

Dipterocarps, Evergreen
Resinous trees (Appannah
1998)

1939) e.g., some are dependent on resin
while some are only on latex, milky sap or
gum (Leonhardt, 2010 & Leonhardt et al.,
2010). However, it appears that 7efragonula
biroi can utilize a wide variety of exudates
(Starr & Sakagamim, 1987).

T. nr. biroij variety (Smith in AAA Conf.
2020)

There are several varying near biroi
specimens throughout Wallacea (Mostoles
& Baja, 2017); one is the true biro/ that
Friese described from PNG (Sahul) in 1898
(Freise, H. 1898). The 7. nr. biroi array
(Baltazar, 1966; Rasmussen, 2008)) has
a wide selection of vegetative sources in
Wallacea and can adapt to varying sources
in Sunda and Sahul (Welzen & Alahuhta,

2005).

\
Luzon - Cam Sur @ \ Q
\ Callowin
Mindoro 2

Marinduque
Batangas

Comparing clypeus T. nr biroi:
Courtesy of Deborah Smith 2020

Marinduque

(Nustration referenced to the AAA 2020
report on varieties of 7 nr. biroi by Prof
Deborah Smith). This diversity may account
for the affinity and adaptability to foraging
different vegetation types around the islands
of the Philippines.
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Observations of Dominant Vegetation in
the Philippine Islands

During expeditions to different Islands in
The Philippines, the dominant vegetation
was recorded. In some instances, the
host trees were examined for peculiar
characteristics.  There  were  cases
where stingless bees occupied termite-
infested trees (Jalil, 2019), and in certain
regions, they were found to fall after a
typhoon. Dipterocarps were observed in
some regions like Mataas Na Kahoy in
Batangas, Luzon and the Gawahon Eco-
Park in Negros Occ. while Eucalyptus was
favoured for their gum in some simulacra of
some parks like llog Maria farm in Cavite
and the Gawahon Eco-Park in Negros Occ.
It was observed in mango plantations in
Calatagan, Luzon and in Leyte, jackfruit
plantations in Leyte and coconut plantations
in Quezon and Sorsogon, Bicol Region.
This is not highlighting monoculture crop
settings, but these plantations have other
forage sources for the bees. The issue is
more on the dominant vegetation (Welzen
& Alahuhta, 2005).

Below are some observations of
vegetation provided or naturally available
for stingless bees’ concentration and
Meliponaries for forage. Selection of unique
dominant vegetation and possible high-
grade derivative products from propolis
were done.
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UPLB L (o} Raint Silang llog Maria Bucari pine &
aguna ampus aintree Gum Tree

texture and gummy appearance.

Fig. 2. Host tree: Raintree (Samanea
saman). Varying shapes and
ornamentation but textures and
consistency similar throughout.

Laguna Alaminos Anciado Rambutan

CvsuU

Campus Meliponary Dragon Fruit

Fig. 6. Dominant vegetation: Rambutan
(Boonthai & Sawatthum, 2014).
-Impending threats can cause

Spikes.
ia. 3. : H N G h Rick
Fig. 3. CvSU, Cavite Dragon Fruit Farm egros  Gawahon  Ricky  Eycalyptus

-Sticky and a lot of muck left on the
box surfaces.

Los Pepes

Bee Farm Pomegranate

Cavite Indang

Fig. 7. Gawahon Eco Park - Dominant
vegetation - Eucalyptus Dried
gummy slob.

; ILI s v 0
Fig. 4. Dominant vegetation: Pomegranate
(Pumica granatum).
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Malitbog, HN Oraani Organic crops Mi3d°r° Sta Cruz OMBKA Cashew nut
Bongabong ganic (Cinammon) e

X

Fig 8. Organic

. -like.
and pliable.
Balai
Sorsogon Bulusan Buhay A\::?Icilo
Mataas Na . Dipterocarps Sa Uma
Cudia Farm
Kahoy Shorea sp.

X’ %3, "‘; s ‘\ '-; e
Fig. 9. Dipterocarps Shorea sp. Resinous
texture.
Negros Gawahon Freddie Lowland
Occ Eco Park Lozada Dipterocarp

sap & Pili resin “Elimi’.

Maypangdan,
Borongan
City

East
Samar

Ruel B. Cyathea
Delantar Sp.

{3

Fig. 10. Gawahon Eco Park - Dominant
vegetation - Lowland Dipterocarp
— Resinous.

Figure 13. Host Tree: Cyathea sp. Dark and
mucky cerumen.
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Davao Oriental At

; focarpus

Mindanao Oriental Bee gomezianus
Farm

the quality of products obtained. Below are
some cockroaches recorded in the hives
during the travels.

Figure

5\

14. https://en.wikipedia.org/wiki/
Artocarpus _gomezianus.

Care of Propolis and Post-Harvest
Storage
1. Make sure boxes are completely
dry - avoid damp lumber.

2. Smear internal surface with
cerumen & wax, then flame to
eradicate fungus spores and borer
eggs.

3. Avoid Honey spills — they attract
ants and cockroaches.

4. Eradicate cockroaches - they
contaminate the propolis.

5. Full  protective attire  during
harvesting — avoid Human
contamination.

6. Keep harvested propolis cool

and in a sealed container — avoid
dissipation of aromatics

Aromatics are a major asset to cerumen
produced from exudates of Resinous trees
and Gum trees like Eucalyptus. One can
only presume that these aromatics are the
attractant for the bees in the first place.
As propolis and cerumen are maintained,
these aromatics makes it valuable for
Aromatherapy. It is therefore imperative
to keep products away from pests and
contaminating vermin and bugs.

Contaminating Pests

Wax moths and cockroaches are
among the common pests that may not
destroy the colony but are detrimental to
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“Cucaracha” Family: Blattidae

|

T
}
@

4 a N R
genus Dorylaea?
“Smoky Brown “Harlequin cockroach”
Cockroach” in Nymphalstage in Santa
Casiguran, Sorsogon Fe, Romblon

Fig. 15. Cockroaches recorded in the
hives (Jalil 2018).

. g
Neostylopyga rhombifolia_?
“Brown Banded” cockroach In

Bubog, San Jose, Occ Mindoro

Balta notulata

Types of Propolis
There are five types of propolis
1. Batumen is the hard cavity wall
linings or the shell of a stingless bee
nest. This part keeps intruders out.

. Involucrum is a cerumen sheath
enveloping the brood and may
consist of many layers to regulate
and stabilize the brood temperature
and humidity.

. Cerumen of the nest entrance tube
or funnel, with resinous 'ornamental’
spikes or flanges.

. Storage pots. Also built with
cerumen, they hold honey, pollen,
rarely wax or resin.

. Pillars hold all components in place
and support the components as
struts (Michener 1961; Roubik 1996;
Jalil 2014; Jalil 2019).

"
WSS 1

16. Types of propolis.

Fig.
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Baltazar,

CONCLUSIONS

There is a need to consolidate research
on 7. biroi propolis across regions.
Compare results of derivative products
of propolis from different vegetative
exudates.

Organize clinical trials of the various
products with relevant authorities.

Need for D.N.A. sequencing and
analysis of the different 7. nr. biroitypes
Develop S.O.P. in meliponiculture of
stingless bees (Cortopassi-Laurino et
al, 2006) and the propolis harvesting
(Krell, 1996).
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