ABSTRACT

Cultural Management of Stingless Bees for Sustainable Honey Production

Anthony S. Agravante, Francisco Gil N. Garcia, Neil Pep Dave N. Sumaya and Josephine R. Migalbin

Abstract. Stingless bees also known as Meliponini are highly sociable insects that are native to tropical and
subtropical environments. These bees locally known as “kiyot” and “pilot” are important in a number of
ways. These include pollination, production of medicinal honey and other hive products as well as their value
in aesthetics. The study was conducted to determine the diversity of stingless bees at the University of
Southern Mindanao and the environmental factors affecting diversity and abundance. In addition, pests and
disease were identified in bee colonies and an agricultural system was developed for honey production.
Using honey-bait technique, only Tetrogonula biroi dominated the stingless bee population in USM.
Ecological factors affecting stingless bees diversity are temperature and relative humidity with an average of
31.62°C and 75.50%, respectively. Aspergillus spp. is the fungus observed to be associated with mummified
stingless bees. A one hectare was developed for a diversified cropping system. The area has existing crops
like calamansi, coffee and papaya. The vacant area in between the existing crops were planted with different
vegetables crops such as sweetpotato, eggplant, okra, pepper, bottle gourd, bitter gourd, alugbati, kangkong
as intercrop. In addition, flowering plants like marigold, zinnia and sunflower were planted. The area was
developed as bee pastures.
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B. TECHNICAL DESCRIPTION

1. Rationale / Significance

Stingless bees (also known as Meliponini) are highly sociable insects that are native to tropical and
subtropical environments. These insects are the most diverse and largest group of corbiculate bees,
with about 550 discovered species (Euglossini, Bombini, Apini, and Meliponini)( Shanahan & Spivak,
2021). Inrecent years, beekeeping activities in Malaysia, Southern Thailand, Indonesia, and Sri Lanka
have increased the potential of honeybees as sources of food, additional income, and natural
pollinators on crops. Pollination is an important service that increases food production and improves
livelihoods. Some animals, such as bees, are the primary pollinators that provide this service. Bees play
a critical role in the pollination of flowering plants, which results in a greater quantity and quality of
fruits and seeds.

Honeybees are the most studied of all the bee species, and they are the most common. The stingless
bee, on the other hand, may be of even greater importance as a pollinator in the tropics. Stingless
bees, for example, are more effective pollinators of mango trees than honeybees, syrphids, and blow
flies. Stingless bees are close relatives of honeybees and some workers of larger species. Their
diminutive size reduced stinging apparatus, and lack of wing venation distinguish these bees from
actual honeybees, which are distinguished by their larger size.

The diversity of stingless bees and the sustainability of honey production have not yet been studied in
region 12, specifically in North Cotabato. Unfortunately, there are no data available, notably on the
distribution of stingless bees and species richness. A study in this vein is therefore necessary so that
knowledge about stingless bees may be shared with farmers and other individuals who are interested
in learning more about them.

The study aimed to determine the diversity of stingless bees at the University of Southern
Mindanao and to establish an agricultural system for sustainable honey production.

The specific objectives of the study are as follows:

to determine the distribution and species richness of stingless bees in USM;

to determine the ecological factors affecting stingless bees diversity and abundance;
to identify pests and diseases in bee colonies and

to develop an agricultural system for sustainable honey production.
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2. Methodology
Component 1. Diversity and Abundance of Stingless Bees in USM

Bee surveys were carried out on cassava and lanzones areas near the College of Agriculture building
using honey-baiting technique. Honey baits were created by combining honey and water in a 1:2
(honey:water, v:v) ratio with salt (NaCl) added at a 2 cm3 per 500 ml of the solution to produce a bait
solution. At each site, one to three transect lines ranging from 0.5 to 1 km were established. Thirty jets
(each containing 100 mL of bait solution) were sprayed on the plants between 30 and 100 cm above the
ground and marked with colorful flagging tape every 20 m along the transects to indicate where the bait
solutions were applied. Visual counting was done through careful observation of stingless bees in various
plants. Ten continuous pendulum sweeps also employed sweeping techniques at 180 degrees taken from
a single straight row. Insects were collected and stored in the laboratory for identification.
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Figa. Spraymg honey baits using honey and water in Lanzones area, USM Kabacan, Cotabato.

Fig 2. Collected stingless bees using honey bait technique

Component Il. Ecological factors affecting diversity and abundance of stingless bees

Ecological factors such as daily temperature, relative humidity, and sunlight were gathered and recorded
during the study.

Component lll. Pests and Diseases of Beehives in USM

An initial search for stingless bee colonies was conducted on the USM campus. Isolation of
potential entomopathogenic fungi (EPFs) from stingless bee samples collected in different areas within
the University of Southern Mindanao (USM) was done following the methods described by Gandarilla-
Pacheco et al. (2021) with modifications. Naturally-infected stingless bees were collected and brought to
the Plant Pathology laboratory for processing. Briefly, all insect samples were disinfected with 0.05%
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sodium hypochlorite for three minutes and then rinsed three times using sterile distilled water. Samples
were then placed on the surface of the prepared potato dextrose agar (PDA) supplemented with 500 ppm
of ampicillin. Cultures were incubated in an inverted position at room temperature. Purification of
isolated EPF was done by transferring mycelial bits onto a fresh PDA slant to obtain axenic culture.

Insect pest identification was also carried out inside and near the colony/entrance. Hive's mites
were sampled directly by randomly opening brood cells, particularly drone cells. With fine forceps, 100
to 200 cells were removed and inspected for the presence of mites. Adult bees were captured from brood
combs and placed in jars with chloroform, ether, or alcohol introduced on a piece of cotton wool. The
bees were buzzing, and the mites crawled all over the glass. Insect pests found near the hive's entrance
were collected and stored in the laboratory for identification.

Figure 3. Su}-'vey f Stingless bee colonies and sample collection in USM.
Component 4: Establishment of agricultural system for sustainable honey production

An area of one hectare planted with calamansi, papaya, and coffee was utilized for the establishment
of an agricultural system for sustainable honey production. The area was divided into four sections
wherein the two sections with existing papaya, calamansi and coffee were planted with sweetpotato,
okra, eggplant, squash, bottle gourd and bitter gourd in between the said crops. The remaining two
sections were mostly planted with vegetable crops like egg plant, pechay, radish, eggplant, bottle
gourd, alugbati, kakngkong and pigeon pea (kadyos). In addition, flowering plants like cosmos,
marigold, zinnia and sunflower were planted around the area and in between the calamansi, coffee and
vegetable crops to create an ambiance of bees pasture where stingless bees can be able to utilize the
nectar of the flowers for honey production.
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Fig 4. Clearing of area for the establishment of an agricultuiral system for honey
Production.
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Fig 5. Preparation of area for the development of agricultural system for honey production, USM,
Kabacan, Cotabato

Fig. 6. Area prepared for the planting of different vegetable crops anf flowering plants
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3. Accomplishments

Component 1: Diversity and Abundance of Stingless Bees in USM
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Fig 7. Distribution of stingless bee colonies at University of Southern Mi

Kabacan, Cotabato. Source: Google earth.
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Component 2: Ecological factors affecting diversity and abundance of stingless bees

The average temperature and relative humidity taken from February to October are shown in Table 1.
The average temperature was 32.16 C and relative humidity of 75.44%

Table 1. Summary data or daily temperature and relative humidity

Month Average Temperature (°C) Relative Humidity (%)
February 30.92 75.64
March 32.32 74.96
April 32.92 75.60
May 32.32 75.64
June 31.92 75.96
July 32.32 76.64
August 31.94 74.96
September 31.32 74.64
October 33.42 74.96
Average 32.16 75.44

Component 3:

The diseased specimens of stingless bees were collected at the College of Agriculture, University
of Southern Mindanao, Kabacan, Cotabato. Majority of the abandoned and active colonies were
discovered in building crevices and tree branches (Fig. 1). Afterwhich, diseased samples were brought to
the Plant Pathology Research Laboratory - USMARC for isolation and microscopic examinations.
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Fig. 8. ctive singles bee colonies: tree branches (), building crevices (B); abandoned colonies:
building crevices (C), tree branches (D & E), and beehives with mummified stingless bees (F).

Cultural and Morphological Characterization

The colony characteristics and morphological structures of the most prevalent isolates were
identified as presented in Fig. 3 and Table 1.

Aspergillus spp.

Colony growth, 25 mm in diameter at 7 days after incubation (DAI). Colony morphology, circular
greyish-blue obverse, yellowish white reverse. Colony texture dominantly powdery, dense without
zonation. Morphological structures, conidial heads radiate stipes, smooth, non-septate, thick-walled,

Fig. 9. Aspergillus spp. showing greyish-blue powdery colony (A), yeIIowsh white (B), smooth, thick-
walled, hyaline conidiophore (C), and pale brown, globose conidia (D).
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Table 2. Colony and morphological structures of isolated fungi associated with mummified stingless
bees. University of Southern Mindanao, Kabacan, Cotabato. 2022.

MORPHOLOGY
ISOLATES CULTURAL Conidia _ Conidiophore DIAMETER
CHARACTERISTICS &/or other mm)
structures
CA-ISO1 Circular, powdery, Biseriate, Hyaline, 25.0 (7DAI)
greyish-blue (obverse)  dark smooth, non-
and yellowish-white brown, septate, thick
(reverse), medium globose, walled
dense, without non-
zonation septate

Table 3. Occurrence of diseases of stingless bees in the premises of University
of Southern Mindanao.

Sampling Site
(Building/Tree)
College of Agriculture Annex  Building crevices ~ 7.0649°N, 124.4955°E -

Location Coordinates Disease

Building

Tree branches 7.0649°N, 124.4955°E -
College of Agriculture Main Building crevices  7.0647°N, 124.5000°E +
Building
Agricultural Training Institute  Building crevices  7.0636°N, 124.5037°E -
Building
USMRDC Administration Building crevices  7.0637°N, 124.5102°E -
Building

Tree branches 7.0637°N, 124.5102°E +

Component 4: Establishment of agricultural system for sustainable honey production

An area of one hectare planted with calamansi, papaya, and coffee was utilized for the establishment
of an agricultural system for sustainable honey production. The area was divided into four sections
wherein the two sections with existing papaya, calamansi and coffee were planted with sweetpotato,
okra, eggplant, squash, bottle gourd and bitter gourd in between the said crops. The remaining two
sections were mostly planted with vegetable crops like egg plant, pechay, radish, eggplant, bottle
gourd, alugbati, kakngkong and pigeon pea (kadyos). In addition, flowering plants like cosmos,
marigold, zinnia and sunflower were planted around the area and in between the calamansi, coffee and
vegetable crops to create an ambiance of bees pasture where stingless bees can be able to utilize the
nectar of the flowers for honey production.

The development of the area as an agricultural system for sustainable honey production started with
land preparation in between the existing calamansi and coffee trees. After the area was tilled,
vegetable crops were planted, harvested, planted again and harvested again during the whole
duration of the study.

Twelve bee houses were made and placed strategically within the one hectare area for bee culture
(meliponiculture) and production of honey.
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Fig. 10. Cleaning and maintenance of area planted with vegetable crops planted in between calamansi

SN T g T e e

Fig. 12. Area developed was also planted with flowering plants like zinnia, cosmos, marigold
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Fig. 13. The area in between calamansi and coffee trees are planted with camote and okra.
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'Fig.14. Another part of the area developed as agricultural system blated with other crops.

Fig. 1 tare area developed pastures planted with
different vegetables, calamansi, coffee and flowering plants like zinnia, cosmos and marigold
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4. Problems Met and Recommended Action

1. Suppliers of beehive are not PhilGEPS-compliant
2. Resignation of Project Leader

5. Budget Utilization

Component Allocation Utilized % Utilized
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6. Attachments:

a. Data, supplementary table and/or figures, photo documentation (when applicable)
b. Workplan
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