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ABSTRACT 

 

Diversity of food plants for honey bee (Apis mellifera) in Nong Khai Province 

was studied by comparing morphology of pollen from pollen loads of bees with pollen 

collected from flowering plant during September – October 2014. Pollen morphology 

and measurement were investigated under light microscope (LM). There were 43 

species of plants blooming at that period. Pollen from bee pollen loads showed 15 

food plant species. Among these, 9 species were identified, including 1) Acmella 

oleracea, 2) Amaranthus viridis, 3) Cassia siamea, 4) Cleome gynandra, 5) Elaeis 

guineensis, 6) Leucaena leucocephala, 7) Mimosa pigra, 8) M. pucida, and 9) 

Passiflora edulis and 6 unknown species.  
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INTRODUCTION 

 Honey bee, Apis mellifera is one of the most important pollinators. Worker 

bees make thousands of flower visiting to collect nectar and pollen, and they pollinate 

these flowers while doing this (Delaplane and Daniel, 2000; Dukku, 2013; 

Bhalchandra et al., 2014). The flowers visited by bees enable the reproduction, 

productivity, and diversification of both wild plants and agricultural crops (Crane and 

Walker, 1984). Nectar is source of energy for honey bees as the main composition is 

sugar, whereas pollen is source of proteins, lipids, minerals, and vitamins (Herbert 

and Shimanuki, 1978). 

 In Thailand, A. mellifera beekeeping distributed throughout the country, but 

mostly located in the northern part, due to enough food resources for the bees. Various 

floral plants of the bees has been observed (e.g. Maksong, 2016).  The plants visited 

by honey bees can be determined through different methods (Hepburn and Radloff, 

1998), including direct observation of foraging bees (Ayansola and Davies, 2012), 

analysis of pollen loads removed from returning foragers (Köppler et al., 2007), 

analysis of pollen stores in nests or hives (Ramanujam and Kalpana, 1992), and 

palynological analysis of honey (Adekanmbi and Ogundipe, 2009). 
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The information on food plant species for the bees is essential in guiding 

beekeepers in choosing suitable apiary sites. It is also benefit in the identification of 

crops that may be pollinated by honey bees. Here we investigated species diversity of 

floral plants of A. mellifera using morphological analysis on pollen from bee pollen 

loads.  

 

MATERIALS AND METHODS 

Sample collection 

 Bee pollen were collected in a bee farm at Tha Bo District, Nong Khai 

Province (17°52'46.4''N, 102°34'53.0''E) once a month during September-November 

2014. We chose to collect pollen in this period because it is the time for colony built-

up to get the colonies ready for honey collecting season. Pollen traps were placed at 

the entrances (Fig. 1) of 3 colonies of A. mellifera to collect bee pollen loads at 7.00-

11.00 am (Bhalchandra et al., 2014). Samples of bee pollen from each colony were 

kept separately in a plastic tube at 4ºC for morphological analysis. Moreover, we 

collected pollen from flowers that blooming in the same study site at the same time. 

Morphology of pollen collected from flowers was used to identify plant species from 

bee pollen loads.       

 

 

 

 

 

 

 

 

 

 

 

 

 

 

Fig. 1 A pollen trap is placed at the hive entrance to collect bee pollen loads. 

 

Plant species identification using pollen morphology analysis 

Pollen from the bees and flowers were prepared for morphology analysis 

using acetolysis method (Erdtman, 1966) .  Pollen collected from each bee colonies 

were firstly sorted by color and kept in 1.5 ml microcentrifuge tubes.  Added 10% 

KOH to cover pollen sample in the tube followed by boiling the tube in water bath for 

2-3 min. Pollen in suspension was filtered through a thin cloth, transferred the pollen 

to a new tube and centrifuged at 3,000 rpm for 1 min. Discarded the supernatant, distill 

water was then added to wash the pollen pellet, centrifuged at 3,000 rpm for 1 min 

and supernatant liquid is decanted.  Repeat the washing step for 2-3 times.  Glacial 

acetic acid was added to the pollen sample, centrifuged for 1 min and discarded the 

supernatant. Added acetolysis mixture (9:1 acetic anhydride: conc. sulfuric acid) and 

Pollen trap 
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placed the tube in warm water for 1 min, centrifuged and discarded the supernatant. 

Washed the sample using distill water for 2-3 times, followed by dehydrating the 

sample using 95% and 100% ethanol, respectively. Benzene was added to the sample 

for the final washing step, centrifuged for 1 min and discarded the supernatant. Added 

2-3 drops of silicone oil to the sample and kept it until needed. Pollen from blooming 

flowers were prepared in the same method. 

To perform morphology analysis of pollen, acetolyzed pollen were mounted 

on the slides for light microscopic examination at 40X magnification.  Pictures of 30 

pollen grains per plant species were taken (Saensouk and Saensouk, 2011)  under the 

light microscope for size measurement using program AxioVision AC Rel. 4.1. Pollen 

symmetry, pollen aperture, and pollen shape were recorded.  Mean ± standard 

deviation (SD)  of polar axis (P)  and equatorial axis (E)  of pollen grains from each 

plant species were calculated to use for comparison between bee pollen and pollen 

from flowers.   

 

RESULTS AND DISCUSSION  

Here is the first report on floral plant species of A. mellifera in Thailand based 

on pollen morphology analysis. The results showed that there were 43 plant species 

had bloomed in September-November 2014 at the study site (Table 1). There were 34, 

38, and 28 species with blooming flowers in September, October, and November 

2014, respectively. Whereas 10, 9, and 6 species were found in pollen load of the bees 

in September, October, and November 2014, respectively (Table 2 and Fig. 2, 3). 
 

Table 1 List of 43 flowering plant species found during September – November 2014 

in Tha Bo District, Nong Khai Province 

 

Family Scientific name Thai name 

Amaranthaceae Amaranthus viridis  

Gomphrena celosioides  

G. globosa 

ผกัโขมป่า 

บานไม่รูโ้รยป่า

บานไม่รูโ้รย 

Lamiaceae Ocimum basilicum 

O. canum 

O. sanctum 

โหระพา 

แมงลกั 

กระเพรา 

Apocynaceae Alstonia scholaris  

Catharanthus roseus  

Plumeria obtusa 

Tabernaemontana pandacaqui 

สตับรรณ 

แพงพวย 

ลัน่ทมขาว 

พุด 

Arecaceae Elaeis guineensis ปาลม์น ้ามนั 
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Table 1 (Cont.) List of 43 flowering plant species found during September – 

November 2014 in Tha Bo District, Nong Khai Province 

 

Family Scientific name Thai name 

Asteraceae 

 

Acmella oleracea 

Ageratum conyzoides 

Cosmos sulphureus 

Eupatorium odoratum 

Tagetes erecta  

Tridax procumbens  

Verononia cinerea 

ผกัคราดหวัแหวน 

สาบแรง้สาบกา 

ดาวกระจาย 

สาบเสอื 

ดาวเรอืง 

ตนีตุก๊แก 

หมอนอ้ย 

Bignoniaceae Oroxylum indicum เพกา/ลิน้ฟ้า 
Capparaceae Cleome gynandra ผกัเสีย้นขน 

Convolvulaceae Ipomoea aquatica  

Merremia umbellata 
ผกัทอดยอด, 

ผกับุง้แดงจงิจอ้

ขาว 

Commelinaceae Commelina bengalensis ผกัปลาบ 

Cucurbitaceae Coccinia grandis 

Cucurbita moschata 

Momordica charantia 

ต าลงึ 

ฟักทอง 

มะระขีน้ก 

Fabaceae 

 

Cassia siamea 

Centrosema pubescens  

Crotalaria juncea  

Leucaena leucocephala   

Mimosa pigra  

M. pucida 

Neptunia javanica 

Tamarindus indica             

ขีเ้หล็ก 

ถัว่ลาย 

ปอเทอืง 

กระถนิ 

ไมยราบยกัษ ์

ไมยราบ 

กาเสดโคก 

มะขาม 

Malvaceae Gossypium herbaceum  

Hibiscus rosa-sinensis  

H. sabdariffa 

Sida rhombifolia 

ฝ้าย 

ชบา 

กระเจีย๊บแดง 

หญา้ขดั 

Tiliaceae Muntingia calabura ตะขบฝร ัง่ 
Passifloraceae Passiflora edulis  เสาวรส 

Portulacaceae Portulaca oleracea คุณนายตืน่สาย 

Rubiaceae Ixora coccinea เข็มแดง 

  

 

http://www.theplantlist.org/tpl1.1/record/gcc-24352
http://www.theplantlist.org/tpl1.1/record/kew-2559735
http://www.theplantlist.org/tpl1.1/record/kew-103356
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Table 2 Pollen spectrum of 13 plant species in pollen load of honey bee (Apis 

melllifera) in Tha Bo District, Nong Khai Province during September-November 2014 

Family Scientific name September 

2014 

October 

2014 

November 

2014 

Amaranthaceae Amaranthus viridis - / - 

Arecaceae Elaeis guineensis / - - 

Asteraceae Acmella oleracea - / - 

Capparaceae Cleome gynandra / / / 

Fabaceae Cassia siamea  

Mimosa pigra  

M. pucida 

Leucaena leucocephala 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

/ 

- 

- 

/ 

/ 

Passifloraceae Passiflora edulis / - - 

 Unknown 1 / / - 

 Unknown 2 - - / 

 Unknown 3 / - - 

 Unknown 4 - / - 

 Unknown 5 / - / 

 Unknown 6 - - / 
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Table 3 Pollen characteristics from pollen load of honey bee (Apis mellifera) 

 

Family name Scientific name Symmetry 
Pollen 

aperture 
Pollen shape (P/E) 

P (µm) ± 

S.D. 

E (µm) ± 

S.D. 

Amaranthaceae Amaranthus 

viridis 

Radial Periporate Prolate-spheroidal 18.82±1.36 18.32±1.38 

Arecaceae Elaeis guineensis Radial Tricolpate Prolate-spheroidal 26.53±1.56 25.81±1.66 

Asteraceae Acmella oleracea Radial Periporate Prolate-spheroidal 26.53±1.56 25.81±1.66 

Capparaceae Cleome gynandra Radial Pericolpate Prolate 16.07±1.36 10.63±0.61 

Fabaceae Cassia siamea  

Mimosa pigra  

M. pucida 

Leucaena 

leucocephala 

Radial 

Radial 

Radial 

Radial 

Tricoporate 

Pericolporate 

Tricolporate 

Tricolporate 

Prolate-spheroidal 

Subprolate 

Prolate-spheroidal 

Prolate-spheroidal 

35.79±1.98 

20.69±0.89 

8.74±0.57 

43.89±1.89 

33.87±1.76 

16.30±0.88 

7.99±0.46 

42.30±1.96 

Passifloraceae Passiflora edulis Radial Periporate Prolate 45.81±1.54 32.23±1.82 

 Unknown 1 Radial Periporate Prolate-spheroidal 33.32±1.37 31.57±1.15 

 Unknown 2 Radial Tricolporate Prolate 34.21±1.98 24.26±1.50 

 Unknown 3 Radial Periporate Prolate-spheroidal 35.18±1.74 34.79±1.81 

 Unknown 4 Bilateral Tricolpate Prolate-spheroidal 33.78±1.67 32.98±1.60 

 Unknown 5 Radial Tricolporate Prolate-spheroidal 18.37±0.63 17.69±0.53 

 Unknown 6 Radial Tricolporate Prolate-spheroidal 58.08±1.58 57.09±1.84 

Note: P = polar axis, E = equatorial axis 
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Fig. 2 Pollen grain morphology of food plant species for honey bee (Apis mellifera);  

A = pollen from flowers, B = pollen from pollen loads 

1= Amaranthus viridis, 2 = Elaeis guineensis, 3 = Acmella oleracea,  

4 = Cleome gynandra, 5 = Cassia siamea, 6 = Mimosa pigra, 7 = M. pucida 

8 = Leucaena leucocephala, 9 = Passiflora edulis, 10 = Unknown 1 

11 = Unknown 2, 12 = Unknown 3, 13 = Unknown 4, 14 = Unknown 5 

15 = Unknown 6  
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Morphology analysis of pollen from 2 sources; bee pollen and pollen from 

flowers, indicated that there were 15 plant species found in pollen load of the bees. 

Among these, 9 species can be identified and 6 unknown species (Table 2, 3 and Fig. 

2) .  In September and November, number of plant species found in bee pollen loads 

were correlated to number flowering plant species (Fig. 3). Correlation in September 

indicated that the more species of flowering plant observed, the more plant species 

found in bee pollen loads and vice versa in November. Proportions of number of food 

plant species of A.  mellifera to number of flowering plant species in September, 

October, November and in total were 0.29, 0.26, 0.18, and 0.44, respectively (Fig. 3).   

 

 
 

Fig. 3 Comparison of number of flowering plant species and food plant species in 

pollen load of honey bee (Apis mellifera) were found during September – 

November 2014 in Tha Bo District, Nong Khai Province. 

 

There were 5 out of 9 identified plant species had bloomed for the whole 3 

months of the study period, including A. oleracea, C. siamea, E. guineensis, L. 

leucocephala, and P. edulis. The other 4 species; A. viridis, C. gynandra, M. pigra, 

and M. pucida bloomed for 2 months (September and October). Among 15 species 

that found in pollen loads of honey bee, there were 3 species, C. gynandra 
M. pucida, and L. leucocephala that occurring in 3 months (Table 2). This indicated 

that these 3 species are good pollen resources for A. mellifera. Most of the food 

plant species reported in this study are wild, except E. guineensis and P. edulis. 
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These 2 species are economic plants, and the results suggested that A. mellifera 

could be good pollinators for them. 

  There were some reports on food plant species of stingless bees in Thailand 

(Jongjitvimol and Wattanachaiyingcharoen, 2006, Sopaladawan and Sonyoha, 2017).  

Sopaladawan and Sonyoha (2017) found that P. edulis is one of food plant species of 

stingless bee (Trigona laeviceps).  

Maksong (2016) reported from direct observation, found that E. guineensis 

and M. pucida are pollen resources for 3 honey bee species; A. florea, A. cerana, and 

A. dorsata in Thailand which related to this study.  

 

CONCLUSION 

The study on diversity of food plant species for A. mellifera in September-

November 2014 at Tha Bo District, Nong Khai Province using morphology analysis 

on pollen from pollen loads of the bees showed 43 flowering plant species. Fifteen 

plant species were found in bee pollen. Nine species of them can be identified, 

whereas 6 unknown species were investigated. The results could be benefit to 

beekeepers in Thailand in which wild plant species are suitable resources of pollen for 

the bees during colony building up. Moreover, A. mellifera could be able to be a good 

pollinator for economic plants, A. viridis and E. guineensis.  
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