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Abstract. Trigona bees' food resources can be determined either directly based on flowering plants live closed to the nest or based on 

pollen diversity inside the nest. There is no study about Trogona bee's food resources determination based on pollen diversity inside the 

bee colony's nest. This study aimed to determine plant food resources based on pollen diversity found inside the Trigona nest. This 

research was conducted in Serang village, sub-district of Karangreja, Purbalingga Regency. Pollen samples were taken from flowering 
plants lives around the nest and those in the nest and then were prepared using the acetolysis method. The variables observed were 

pollen morphology, with parameters such as unit, shape, size, aperture, and ornamentation. The data obtained were analyzed descriptive-

ly. Based on pollen diversity, 43 species and 22 plant families were live around Trigonanest in Serang Village. Forty-one pollen types 

were found inside the Trigonas' nest, with 37 of them are identic to the pollen collected from flowers around the nest. It can be conclud-
ed that 37 species of flowering plants could be determined as food resources for the Trigona bee based on pollen diversity inside the 

nest. This research provides the first data about feed resources for Trigona bee in Serang Village based on pollen diversity. The results 

provide essential information about food resources, which is vital for the development of Trigona bee cultivation.  
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INTRODUCTION  

Food availability is a crucial factor in honeybee 

cultivation. Various plant species might become food 

resources for the honeybee, which includes all flow-

ering plants. Therefore, flowering plants have a mu-

tually beneficial relationship with the honeybee. The 

flowering plants provide nectar and pollen or both 

nectar and pollen as food resources for the honeybee 

(Suwannapong et al., 2012). Meanwhile, bees act as a 

pollinating agent for these plants (Agussalim et al., 

2017; Sihombing, 2015; Widowati, 2013; Setiawan et 

al., 2017).  

Several honeybee species acted as pollinating 

agents for flowering plants (Corlett, 2011). The 

things that attract bees to visit flowers are pollens' 

color, aroma, shape, and size (Nugroho & Soesilo-

hadi, 2014). The bees carry nectar and pollen to their 

nest. The availability of sufficient nectar or pollen as 

food resources strongly affecting the production of 

honey and propolis by a bee colony. 

Trigona bee, locally known as Trigona, is one of 

the bee species capable of producing honey and prop-

olis. It is among stingless bee species (Kwapong et 

al., 2010). Honey and propolis produced by Trigona 

bees are determined mainly by plants around the nest 

as pollen or nectar sources. Furthermore, Nugroho 

and Soesilohadi (2014) and Widhiono and Eming 

(2016) have reported that Trigona bees could explore 

pollen with the maximum distance or radius of 500 

meters from their nest. 

Besides the flowering plant live around the Trigo-

na bee's nest, plant food resources can also be deter-

mined based on pollen diversity in the bee colony 

(Chauhan et al., 2017). Sajwani et al. (2014), who 

performed the study in Oman, showed that analysis of 

pollen diversity in beehives is fundamental to deter-

mine the life-supporting plants of bees. A previous 

study by Bareke and Admassu (2019) in Ethiopia 

reported that 150 plant species were identified as food 

resources for bees based on pollen diversity in the 

bee's nest. Moreover, using the same method, Farkas 

and Orozs-Kovacs (2012) identified 90 plant species 

as food resources for bees, while Salman and Azzazy 

(2013) found 32 plant species in Saudi Arabia.  

Research on pollen diversity in bee’s nests is not 

available, especially in Serang Village, Karangreja 

sub-district, Purbalingga Regency. The village is 

located on the southeastern eastern slopes of Mount 

Slamet with hilly areas. This village has an average 

temperature of 20ºC at an altitude of 600-1500 meters 

above sea level and also has fertile soil conditions 

suitable for agriculture, horticulture, and plantations 

(Azhari & Apik, 2019). Most areas of the village are 

utilized in vegetable crops and farms. The condition 

provides essential support for developing the wild bee 

(Pratama et al., 2018). 
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This study aimed to determine plant species as 

food resources for the Trigona bee based on pollen 

diversity collected from the bee's nest. There is no 

study about pollen utilization for plant identification 

as feed resources for Trigona bee. The data is vital for 

the developing of Trigona cultivation in Serang Vil-

lage, District of Karangreja, Purbalingga Regency. 

METHODS 

Research site and time 

Pollen collection was conducted in Serang Vil-

lage, District of Karangreja, Purbalingga Regency. 

The sampling sites was located at the coordinates of -

7º14’10,5’’ to -7º14’10,7’’ and 109º16’46,8’’ to 

109º16’50,5’’. Pollen preparation and identification 

were carried out at the Laboratory of Plant Structure 

and Development, Biology Faculty, Jenderal Soedir-

man University. The research was conducted from 

May to September 2020.  

 

Sample Collection 

The samples were collected based on a random 

sampling technique inside the nest of the Trigona bee. 

Pollens were also collected from the flowering plants' 

lives around Trigona’s nest with a maximum radius 

of approximately 200 m apart. Pollen samples were 

prepared by the acetolysis method. Pollen was 

scrapped from the nest using tweezers then placed in 

a flacon bottle containing glacial acetic acid (GAA). 

All the bottles were then labeled. Pollen from plants 

was collected by removing the anthers from the flow-

ers and put in a flacon bottle containing glacial acetic 

acid (GAA) and labeled.  

 

Variable and parameter 

Pollen diversity was identified based on their 

morphology. The parameters included unit form, 

aperture, size and shape, and ornamentation of the 

exines. 

 

Plant identification 

Plants' flowers were taken from around Trigona 

nest, photographed for easy identification, and their 

morphological characteristics were observed. Plant 

identification was carried out by asking residents for 

guidance using the PlanNet Plant Identification appli-

cation and Flora by Steenis (2013). 

 

Pollen preparation 

Pollen preparation was carried out using the ace-

tolysis method (Purnobasuki et al., 2014; Aprianty & 

Kriswiyanti, 2007). The steps are that the pollen was 

put into a flacon bottle that had been filled with a 

solution of glacial acetic acid, fixed for 24 hours. 

Then the sample was centrifuged at 1000 rpm for 10 

minutes. After that, glacial acetic acid was removed, 

replaced with a mixture of glacial acetic acid and 

concentrated sulfuric acid in a ratio of 9:1, then heat-

ed in a water bath at 60ºC for 5 minutes and left to 

stand for 10 minutes. It was then centrifuged at 1000 

rpm for 10 minutes. The next step was washing with 

distilled water, centrifuged again at 1000 rpm for 10 

minutes, and washed it twice. The pollen was then 

proceed with the staining process using safranin in 

glycerin jelly, then let stand for 10 minutes. The 

stained pollen was placed on the object-glass and 

covered with a glass cover and then observed. 

 

Pollen measurement 

Polar axis length (P) and equatorial diameter (E) 

were measured using an ocular micrometer under a 

microscope with 400 times magnification to deter-

mine pollen's shape and size. The pollen's shape can 

be determined by comparing the polar axis length and 

the equatorial diameter. Pollen shapes were deter-

mined based on the P / Ex100 index as follows, Per-

oblate (<50), Oblate (50-70), Sub-oblate (75-88), 

Oblate-spheroidal (88-99), Spheroidal (100), Prolate-

spheroidal (101-114), Sub-prolate (114-133), Prolate 

(133-200) and Per-prolate (> 200) (Halbritter et al., 

2018). The pollen size was determined based on the 

size of the longest axis as follows: very small (<10 

µm), small (10-25 µm), medium (25-50 µm), large 

(50-100 µm), very large (100-200 µm), and giants (> 

200 µm) (Halbritter et al., 2018). 

 

Pollen observation 

The pollen was observed for their unit forms, i.e., 

monad, dyad, tetrad, polyad. Aperture type was also 

examined whether porus, colpus, or colporus, and 

also the ornamentation of exines (psilate, scabrate, 

verrucate, clavate, echinate, reticulate, baculate) 

(Hesse et al., 2009; Halbritter et al., 2018) 

 

Pollen identification 

Pollen identification was made by observing the 

morphological character of pollen from each flower 

and compared to literature by Palynological Database 

(www.paldat.org), Hesse et al. (2009), and Halbritter 

et al. (2018).  The morphological characters of pol-

lens collected inside the nest were compared to pol-

lens collected from plants live around the nest to 

know the plant species.   

 

Data analysis 

Data were analyzed descriptively based on pol-

len's morphological characters. The pollens' polar 

axis (P) and the equatorial diameter (E) were meas-

ured using micrometry. The results were analyzed 

descriptively.

http://www.paldat.org/
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RESULTS AND DISCUSSION 

Flowering Plant  

Morphological identification placed the plants in 

Serang Village, District of Karangreja Purbalingga 

Regency, into 43 species and 22 families (Table 1). 

Further examination proved that those plants consist 

of ornamental, food, vegetable, and medicinal plants. 

The results were similar to Sucianto et al. (2020) that 

various vegetable plants are cultivated in Serang Vil-

lage. 

Those plants have potential as food resources for 

Trigona bees, which were mostly in referred herba-

ceous plants. According to Rasic et al. (2018), pollens 

are a good feed source for bees. Other studies by 

Rismayanti et al. (2015) and Kifle et al. (2015) stated 

that herbaceous plants are essential pollen sources for 

bees. It is because herbaceous plants tend to have 

shorter growth and flowering times than tree plants. 

Besides, herbaceous plants can flower at any time. 

 

Pollen diversity collected from plants live around 

Trigona nest 

The observed pollen has polar axis length (P) 

ranges from 12.2±14.0 in Solanum muricatum L to 

68.4±75.9 in Hemerocallis fulva L. Pollens’ equatori-

al diameters (E) were varied between 12.9±14.0 in 

Seemannia sylvatica L. and 67.2±74.1 in Sechium 

edule L. The P/E indexes ranged from 100 to 191. 

That P/E indexes are essential for pollen shape de-

termination. The pollen of forty plant species had P/E 

index ranges from 101 to 114, and two species had 

pollens with P/E index ranged between 115 and 122, 

while pollens of one species had a P/E index from 

155 to 191. Complete data about pollen characteris-

tics owned by each plant species is presented in Table 

2. 

Based on the P/E indexes, as presented in Table 2, 

it can be determined that three different pollen shapes 

were observed during the study. According to Hal-

britter et al. (2018), pollen shapes are determined 

based on the P/E index. The detailed and careful ex-

amination proved that forty plan species have prolate 

spheroidal (P/E 100 to 114), two species have subpro-

late (P/E index between 114 and 133), and one plant 

has prolate (P/E index from 133 to 200) pollen. Pol-

len shape was determined after comparing the ob-

served P/E index to P/E indexes as previously de-

scribed by Zahrina et al. (2017). According to Zah-

rina et al. (2017), prolate spheroidal pollen has a P/E 

index ranged from 100 to 114; subprolate pollen has a 

P/E index ranged between 114 and 133; whereas pro-

late a P/E index ranged from 133 to 200. 

Further examination showed that various pollen 

morphologies were observed. The results were simi-

lar to a previous report by Suwannapong et al. (2012) 

that pollen morphology is species-specific. Pollen 

morphology can be seen from apertures, units, and 

ornamentation. One species among of 43 plant spe-

cies has pollens with 2 to 4 colporate apertures, 17 

plant species have tricolporate apertures, 10 species 

have tricolpate apertures, and the remaining plant 

species have tetracolpate, polysorbate, polycolporate, 

monocolpate, triporate, pantoporate, and pantocolpate 

apertures (Table 3). According to Hesse et al. (2009), 

several possibilities can be seen in the number and 

type of pollen apertures if there is a change in the 

aperture position to give different results when 

viewed from the polar equatorial fields. 

 

Pollens' ornamentations were determined based on 

the size, shape, and arrangement of the ornamentation 

elements. It was observed that various pollen orna-

mentations were also observed during the field trips 

in Serang Village. Fourteen plant species have echi-

nate pollen, eight plant species have psilate, seven 

plant species has reticulates, five species have 

scabrate pollen, five species have verrucate pollen, 

two plant species have baculate, and the remaining 

two plant species have clavate pollen (Table 3). Ac-

cording to Hesse et al. (2009), pollen ornamentations 

can be varied. The pollen ornaments are psilate, echi-

nate, verrucate, scabrate, clavate, reticulate, and bacu-

late. 

Another morphological characteristic of the exam-

ined pollens was the unit. The examination showed 

that most of the pollens have monad units, and only 

one was the tetrad. Hesse et al. (2009) stated that 

most of the angiosperms pollen is solitary and monad 

(single) pollen. Since almost all plant found in Serang 

Village was angiosperm, it was reasonable that most 

of the pollens are monad. 

 

Pollen collected inside the Trigona nest 

The morphology of pollen collected both inside 

and outside the Trogona nest is presented in Figure 1. 

A total of 41 pollen morphotypes were found inside 

the Trigona nest. Those results are a good indication 

that the Trigona bee utilizes 41 plant species as food 

resources. The argument is that each plant species has 

pollen with specific morphology. According to Su-

wannapong et al. (2012), pollen is highly variable. 

The variability is positively related to the taxonomic 

status of the plants. Moreover, Chauhan et al. (2017) 

has reported that pollen morphology can be used as 

an indicator to determine the taxonomic diversity of 

plants producing pollen. Therefore, it is undoubted 

that the Trigona bee in Serang Village feeds on 41 

plant species. Comparison between pollens collected 

inside and outside the Trigona nest resulted that 37 

pollens are morphologically matching 37 pollens of 

plant species.   
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Table 1. Plant species live closed to Trogona bees’ nest 

Local Name Scientific Name Family 

Bunga kertas Zinnia elegans L. Asteraceae 

Bunga Matahari Helianthus annuus L. Asteraceae 

Dahlia Dahlia pinnata L. Asteraceae 

Ketul Bidens pilosa L. Asteraceae 

Terompet Matahari Chrysanthemum myrtifolia L. Asteraceae 

Strong Crassochepalum crepidioides L. Asteraceae 

Sawagiku Senecio vulgaris L. Asteraceae 

Jong Spilanthes oleracea L. Asteraceae 

Bunga keranjang Centaurea cuneifolia L. Asteraceae 

Brandon Ageratum conyzoides L. Asteraceae 

Kenikir Kuning Cosmos sulphureus L. Asteraceae 

Jukut Galinsoga parviflora L. Asteraceae 

Bunga laba-laba Cleome hasslerana L. Capparaceae 

Cabai rawit Capsicum frutescens L. Solanaceae 

Cabai Besar Capsicum annuum L. Solanaceae 

Melodi Solanum muricatum L. Solanaceae 

Tomat Solanum lycopersicum L. Solanaceae 

Casino Brassica juncea L. Brassicaceae 

Tanjung Barbarea rupicola L. Brassicaceae 

Singkong Manihot utillisima L. Euphorbiaceae 

Stroberi Fragaria vesca L. Rosaceae 

Mawar Rosa sp. Rosaceae 

Ocean Rubus rosifolius Rosaceae 

Puspa Schima wallichii (DC) Korth Theaceae 

Lili orange Hemerocallis fulva L. Liliaceae 

Bawang Daun Allium fistulosum L. Alliaceae 

Bunga pagoda Cleodendrum paniculatum L. Lamiaceae 

Salvia Salvia splendens L. Lamiaceae 

Buncis Phaseolus vulgaris L. Fabaceae 

Labu siam Sechium edule L. Cucurbitaceae 

Zuniki Cucurbita pepo L. Cucurbitaceae 

Pacar air Impatiens balsamina L. Balsaminaceae 

Lantanas Lantana depressa L. Verbenaceae 

Tembelekan Lantana camara L. Verbenaceae 

Bayam Amaranthus sp. Amaranthaceae 

Geranium Pelargonium zonale L. Geraniaceae 

Lumut Kuku Paronychia rugelii L. Caryophyllaceae 

Bunga azalea Rhododendron indicum L. Ericaceae 

Bunga pukul Sembilan Portulaca grandiflora L. Portulacaceae 

Balancing Oxalis latifolia L. Oxalidaceae 

Bunga lonjong Seemannia sylvatica L. Gesneriaceae 

Senggani Melastoma polyanthum L. Melastomaceae 

Ketela rambat Ipomoea batatas L. Convolvulaceae 

 



Muachiroh Abbas & Eddy Tri Sucianto / Biosaintifika 12 (3) (2020): 478-487 

482 

Table 2. Characteristic of pollen collected from plants live around Trigona nest 

Plant species 
Measure Indeks 

P/E 
Shape Size 

P (µm) E (µm) 

Zinnia elegans L. 21.8±24.1 20.6±23.1 101 – 113 Prolate spheroidal Small 

Helianthus annuus L. 25.5±30.0 23.7±27.0 101 – 112 Prolate spheroidal Medium 

Dahlia pinnata L. 32.5±36.5 30.05±32.5 107 – 113 Prolate spheroidal Medium 

Bidens pilosa L. 15.7±22.5 14.8±20.0 105 – 114 Prolate spheroidal Small 

Chrysanthemum myrtifolia L. 32.4±35.0 30.0±32.5 103 – 108 Prolate spheroidal Medium 

Crassochepalum crepidiodes L. 28.6±32.5 25.0±30.0 108 – 114 Prolate spheroidal Medium 

Senecio vulgaris L. 27.0±35.0 26.4±32.5 102 – 108 Prolate spheroidal Medium 

Spilanthes oleracea L. 22.5±25.0 20.0±22.5 106 – 112 Prolate spheroidal Small 

Centaurea cuneifolia L. 25.0±40.0 25.1±37.5 103 – 109 Prolate spheroidal Medium 

Ageratum conyzoides L. 17.0±22.0 16.5±17.5 101 – 114 Prolate spheroidal Small 

Cosmos sulphureus L. 20.0±24.8 17.5±21.9 111 – 114 Prolate spheroidal Small 

Galinsoga parviflora L. 17.2±17.5 16.0±17.1 102 – 107 Prolate spheroidal Small 

Cleome hasslerana Chod. 13.4±15.3 13.1±15.2 101 – 103 Prolate spheroidal Small 

Capsicum frutescens L. 19.4±21.1 16.9±19.7 102 – 114 Prolate spheroidal Small 

Capsicum annuum L. 18.0±20.4 17.7±19.9 101 – 108 Prolate spheroidal Small 

Solanum muricatum L. 12.2±14.0 11.8±12.7 101 – 111 Prolate spheroidal Small 

Solanum lycopersicum L. 16.8±18.4 14.0±16.5 109 – 113 Prolate spheroidal Small 

Brassica juncea L. 20.6±22.0 20.3±21.5 101 – 102 Prolate spheroidal Small 

Barbarea rupicola L. 18.5±24.0 17.5±23.0 104 – 113 Prolate spheroidal Small 

Manihot utillisima L. 22.0±23.1 20.7±22.8 101 – 108 Prolate spheroidal Small 

Fragaria vesca L. 16.1±17.0 15.4±16.2 104 – 108 Prolate spheroidal Small 

Rosa sp 25.5±26.7 25.4±26.5 101 – 102 Prolate spheroidal Medium 

Rubus rotifolius L. 20.2±20.4 18.3±19.0 107 - 110 Prolate spheroidal Small 

Schima wallichii (DC) Korth 28.4±38.5 27.4±36.2 104 - 108 Prolate spheroidal Medium 

Hemerocallis fulva L. 68.4±75.9 59.3±62.3 115 – 121 Subprolate Large 

Allium fistulosum L. 25.8±27.1 13.4±17.2 155 – 191 Prolate Medium 

Cleodendruma paniculatum L. 50.8±55.2 49.6±54.7 101 – 102 Prolate spheroidal Large 

Salvia splendens L. 42.5±49.4 38.8±42.3 115 – 122 Subprolate Medium 

Phaseolus vulgaris L. 30.2±43.7 29.2±38.3 103 – 114 Prolate spheroidal Medium 

Sechium edule L. 67.8±75.1 67.2±74.1 101 – 102 Prolate spheroidal Large 

Cucurbita pepo L. 36.8±50.1 35.5±47.2 102 - 106 Prolate spheroidal Medium 

Impatiens balsamina L. 25.8±26.6 22.7±23.6 112 – 113 Prolate spheroidal Medium 

Lantana depressa L. 20.7±20.9 19.3±20.7 101 – 107 Prolate spheroidal Small 

Lantana camara L. 19.0±24.3 17.1±24.0 101 – 111 Prolate spheroidal Small 

Amaranthus sp. 18.0±20.2 16.2±19.4 105 – 111 Prolate spheroidal Small 

Pelargonium zonale L. 50.0±55.0 49.0±51.4 101 – 107 Prolate spheroidal Large 

Paronychia rugelii L. 14.9±16.6 14.3±16.5 101 – 104 Prolate spheroidal Small 

Rhododendron indicum L. 40.1±43.1 38.4±41.2 103 – 107 Prolate spheroidal Medium 

Portulaca grandiflora L. 53.7±54.1 51.2±53.3 101 – 105 Prolate spheroidal Large 

Oxalis latifolia L. 22.0±24.3 20.4±23.2 103 – 108 Prolate spheroidal Small 

Seemannia sylvatica L. 13.5±14.8 12.9±14.0 105 – 108 Prolate spheroidal Small 

Melastoma polyanthum L. 13.6±14.6 13.1±14.4 100 - 108 Prolate spheroidal Small 

Ipomoea batatas L. 57.9±86.5 56.8±84.2 100 - 103 Prolate spheroidal Large 
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Table 3. Unit, aperture, and ornamentation of pollen collected from flowering plants live around Trigona nest 

Plant species Unit Apertura Ornamentation 

Zinnia elegans L. Monad Tricolpate Echinate 

Helianthus annuus L. Monad Tricolpate Echinate 

Dahlia pinnata L. Monad 2 – 4 Colporate Echinate 

Bidens pilosa L. Monad Tricolporate Echinate 

Chrysanthemum myrtifolia L. Monad Tricolporate Echinate 

Crassochepalum crepidiodes L.  Monad Tricolporate Echinate 

Senecio vulgaris L. Monad Polycolpate Echinate 

Spilanthes oleracea L. Monad Polycolporate Echinate 

Centaurea cuneifolia L. Monad Tricolporate Echinate 

Ageratum conyzoides L. Monad Tricolporate Echinate 

Cosmos sulphureus L. Monad Tricolporate Echinate 

Galinsoga parviflora L. Monad Polycolpate Verrucate 

Cleome hasslerana Chod Monad Tricolporate Baculate 

Capcicum frutescens L. Monad Tricolporate Scabrate 

Capsicum annuum L. Monad Tricolporate Reticulate 

Solanum muricatum L. Monad Tricolporate Verrucate 

Solanum lycopersicum L. Monad Tricolporate Verrucate 

Brassica juncea L. Monad Tricolpate Clavate 

Barbarea rupicola L. Monad Tricolpate Clavate 

Manihot utillisima L. Monad Tricolporate Echinate 

Fragaria vesca L. Monad Tetracolpate Verrucate 

Rosa sp. Monad Tricolporate Reticulate 

Rubus rosifolius L. Monad Tricolporate Reticulate 

Schima wallichii (DC) Korth Monad Tricolporate Scabrate 

Hemerocallis fulva L. Monad Monocolpate Reticulate 

Allium fistulosum L. Monad Monocolpate Psilate 

Cleodendrum paniculatum L. Monad Tricolpate Reticulate 

Salvia splendens L. Monad Polycolpate Baculate 

Phaseolus vulgaris L. Monad Triporate Psilate 

Sechium edule L. Monad Polycolpate Verrucate 

Cucurbita pepo L. Monad Pantoporate Psilate 

Impatiens balsamina L. Monad Tetracolpate Reticulate 

Lantana depressa L. Monad Tricolporate Psilate 

Lantana camara L. Monad Tricolporate Psilate 

Amaranthus sp. Monad Pantoporate Psilate 

Pelargonium zonale L. Monad Tricolpate Reticulate 

Paronychia rugelii L. Monad Triporate Scabrate 

Rhododendrum indicum L. Tetrad Tricolporate Psilate 

Portulaca grandiflora L. Monad Pantocolpate Echinate 

Oxalis latifolia L. Monad Tricolpate Scabrate 

Seemannia sylvatica L. Monad Tricolpate Scabrate 

Melastoma polyanthum L. Monad Tricolporate Psilate 

Ipomoea batatas L. Monad Pantoporate Echinate 
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19. Barbarea rupicola L. 20. Manihot utillisima L. 21. Fragaria vesca L. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

22. Rosa sp. 23. Schima wallichii (DC) 

Korth 

24. Hemerocalis fulva L.  
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25. Allium fistulosum L. 26. Cleodendrum panicula-

tum L. 

27. Salvia splendens L.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

28. Phaseolus vulgaris L. 29. Cucurbita pepo L. 30. Lantana depressa L. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

31. Lantana camara L. 32. Amaranthus sp. 33. Pelargonium zonale L. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

34. Paronychya rugelii L. 35. Rhododendrum indi-

cum L. 

36. Oxalis latifolia L. 

  

 

 

 

 

37. Seemannia sylvatica L. 

 

Figure 1. The morphology of the pollen collected from inside and outside Trigona nest 

 

Four pollens do not match the pollens morphology 

that collected outside the nest. It means that those 

four pollens could not be used to identify the plants 

producing them (Figure 2). 
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Figure 2. Unidentified pollen collected inside Trigo-

na nest 

 

Unidentified pollen could be due to it was collect-

ed by Trigona from distance flowers outside the radi-

us of observation. The argument was made based on 

Pratama et al. (2018) and Nugroho and Soesilohadi 

(2014) that the Trigona bee can fly with a distance of 

up to 500 m from the nest. Therefore, outside the 

flowering season, the bees will take pollen from 

plants located far from the nest. Meanwhile, in this 

study, pollen outside the nest was collected from 

plants near the nest. Nevertheless, Trigona bee more 

likely to forage for food from flowers that are close to 

the nest. 

The observation showed that the majority of the 

collected pollen was pollen from the Asteraceae fami-

ly. It was because sampling was conducted during 

their flowering season. Besides, plants that are lived 

close to the nest within a radius of approximately 8 m 

were Asteraceae. Moreover, a member of the Aster-

aceae has bright colors of flowers. The color attracts 

bees to visit them and used them as pollen resources. 

According to Rustam and Agus (2018) and Yanto et 

al. (2016), flower color is an attractive factor for pol-

linator insects. Moreover, Widowati (2013) stated 

that a bee commonly utilizes flowering plants as food 

resources. 

When we refer back to Table 2, it is realized that 

there was no correlation between size and the collect-

ed pollen. Sihombing (2015) has stated that distance 
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affects pollen intensity collection. Moreover, 

Nugroho and Soesilohadi (2014) said that Trigona 

bees collected pollens based on the distance of pollen 

sources, aroma, and flower color, rather than based 

on pollen size. Therefore, it was reasonable that the 

present study observed variable pollen size inside 

Trigona bee. 

Another factor affecting pollen collection is open 

type and small sizes flowers. Such flower types and 

sizes help the bee to collect pollen more easily.  The 

result is similar to the result of a study by Khairiah et 

al. (2012) that showed that due to its small body size, 

bees tend to collect pollen from small or tubular 

flowers. Besides that, the Trigona bee likes bilateral 

symmetry flowers because that symmetry provides a 

suitable base for bees to perch.  

This study provides the first data about plant di-

versity identified based on the pollen collected inside 

Trogona nest in Serang Village, District of Ka-

rangreja, Purbalingga Regency. The information is 

valuable for developing Trogona bee cultivation, 

which supports honey and propolis production in that 

area. 

CONCLUSION  

Based on pollen diversity collected inside the 

Trigona nest, it can be concluded that 37 plant species 

were potential as food resources for the Trigona bee 

in Serang Village, District of Karangreja, Purbalingga 

Regency. 
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