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This study sought to characterize the beekeeping floral resources
and determine the botanical and geographical origin of Apis
mellifera honeys in two municipalities of Macizo colombiano,
Cauca. The methodology encompassed a floristic inventory and the
melissopalynological analysis of 36 honey samples. A total of 103
melliferous species were recorded, with Asteraceae, Fabaceae,
Rubiaceae, and Malvaceae identified as the most representative
families. The analysis revealed a predominance of nectar-pollen
species, and a slight majority of multifloral honeys over monofloral
ones. The results showed significant differences in species
composition across the massif's altitudinal zones. This acquired
knowledge is crucial for the differentiation and valorization of local
apicultural products, potentially facilitating the future
establishment of a Protected Designation of Origin for honey from
Macizo colombiano.

MATERIALS AND METHODS
Study area

The Colombian Massif, also known as the Almaguer Knot, is
Colombia's most important water source. It consists of a mountain
range in the Colombian Andes that covers the departments of
Huila, Cauca, Nariño, and Putumayo, north of the Pastos Knot.

Figure 1. Location and types of ecosystems present in Macizo colombiano.

It has an area of 32,682 km²,
distributed as follows: 13,716
km² of forests, 15,423 km² of
agroecosystems, 2,567 km² of
moorlands, 43 km² of snow-
covered areas, 924 km² of
xerophytic vegetation, and 9 km²
of urban settlements. The
altitude varies between 2,600
m.a.s.l. and 4,646 m.a.s.l.

RESULTS AND DISCUSSION

Figure 7. Most important pollen types: a) Allophylus mollis; b) Baccharis trinervis; c) Bidens pilosa; d) Croton
sp; e) Cupania sp; f) Erythroxylum sp; g) Heliocarpus americanus; h) Melochia sp; i) Mimosa albida; j) Type
Anacardiaceae; k) Type Moraceae; l) Zea mays. Scale: 10 μm.

Figure 8. A representative sample of the Inventory of honey plant species in Almaguer and La Vega, Cauca,
Colombia is presented. The full table will be provided in the final publication.

Figure 5. Study area, geographic location of apiaries in the
municipalities of La Vega and Almaguer, Cauca,
Colombia.

Figure 6. Monthly distribution of flowering
of plant species of beekeeping importance in
the Colombian Massif, Department of Cauca.

Of the identified vegetation covers, grassland was the most
extensive, spanning 54.49 ha (36.6%), followed by natural forest
(49.26 ha, 33%), secondary vegetation (26 ha, 17.5%), and crops
(19 ha, 12.8%). Despite their smaller overall area, crops and
secondary vegetation collectively contained 81% of the high-value
botanical species for beekeeping in Macizo Colombiano.
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Figure 3. Methodology for Determining the Botanical Origin of Honeys from Macizo colombiano.

Figure 4. Methodology for Determining the Botanical Origin of Honeys from Macizo colombiano.
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In the beekeeping process, the recognition of the floral offer in a zone or biogeographic area allows identifying not only 
the botanical origin of products such as honey, pollen and propolis. For this reason, in the present work, the identification 
of the floral offer and the biogeographic origin of honeys in two ecosystems associated with the Macizo Colombiano. 
Tha refers to a group of mountains in central-southern Andes, in Cauca, Huila and Nariño departments, (Altitud between 
2600 and 4700 ovsl and 3268237 ha). The inventory of the flora of the study area was carried out in the municipalities of 
Almaguer (2136 ovsl, 16 ºC, and 4063 mm/year), and La Vega (2312 ovsl, 17.3 ºC, and 4064 mm/year). Simultaneously, a 
melisopalynological study of 36 honey samples was carried out to identify the dominant pollen structures. Simultaneously, 
a melisopalynological study of 36 honey samples was carried out to identify the dominant pollen structures. The analysis 
of the plant cover of the study areas revealed the prevalence of nectar and pollen producing species, the concentration 
of sugars in the nectar of the plants, was classified predominantly as medium range. The results of the melisopalinology, 
show a total of 103 taxa that were identified and distributed in 83 genera and 30 botanical families, being Asteraceae, 
Fabaceae, Rubiaceae and Malvaceae like the most representative. Multifloral honeys were identified as more abundant 
than monofloral honeys. The study of the botanical origin of the honeys allows us verify the authenticity of samples and 
contributes to the process of traceability and denomination of origin.
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Clade Anthophila, which is fundamental for the maintenance of healthy ecosystems and for the contribution in providing 
economic benefits to human society, is in severe decline worldwide since several years. In this context, expanding the 
knowledge of interspecific dynamics occurring among bee species for a conservation action plan in protected areas aimed 
to counteract Apoidea decline is of fundamental importance. A modest body of literature reports that honey bee density 
and some beekeeping activities could negatively impact wild bee populations, mostly through competition for trophic 
resource. In this study the interspecific trophic competition was investigated trough the still little exploited approach of 
the palynological analysis combined with metabarcoding analysis of pollen gathered by both managed honey bees and 
unmanaged wild bees in three Italian national parks. Out of a total of 20 captured and identified wild bee species (for a total 
of 31 individuals), 13 are not reported in any checklist of the entomofauna of the national parks investigated in this study. 
Despite the small sample size, the entire trophic network was highly specialised (H2’=0.933) and results obtained in this 
investigation suggest that locally wild bee species are sustained by different pollen resources from those of honey bees. A 
weak sharing of resources only between honey bees and Bombus pascuorum and Bombus terrestris was found. In natural 
populations species tend to minimize competitive overlap by a niche differentiation or by a niche complementarity, as a 
result of a co-evolution between wild bees and managed honey bees. An alternative hypothesis supporting the presence 
of trophic repartitioning is that the pollen breakdown could be the consequence of a local ongoing interspecific trophic 
competition, which leads species to differentiate their diets. National parks play fundamental role in the protection of 
animal and plant species, and conservation plans should focus on evaluating honeybee densities towards less intensive, 
a more traditional and sustainable beekeeping and on habitats protection to promote survival and reproduction of wild 
bee populations.


