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Interannual Variation in Floral Composition in Black Locust Honey
Revealed by Honey eDNA Metabarcoding

Seonmi Kim, Hong Min Choi, Pureum Im, Samgyul Lee, Mun Seon Lee, Yungon Son,
Suwon Park and Soon Ok Woo*

Department of Agricultural Biology, National Institute of Agricultural Science, RDA, Wanju 55365, Republic of Korea

m This study investigated interannual variation in plant composition of black locust (Robinia
pseudoacacia) honey using eDNA metabarcoding based on the ITS2 marker. Honey samples
collected during the flowering season in 2024 and 2025 from five regions in Korea were analyzed
to compare plant taxa composition. Alpha diversity, assessed using observed amplicon sequence
variants (ASVs] and Shannon entropy, showed higher values in 2025 compared to 2024 in most
regions; however, these differences were not statistically significant (Wilcoxon rank-sum test,
p>0.05). Taxonomic composition analysis revealed that R. pseudoacacia was the dominant taxon
in all samples, but its relative abundance varied markedly among regions and between years. In
several regions, the relative abundance of R. pseudoacacia decreased in 2025, accompanied by an
increase in low-abundance plant taxa, indicating a more mixed floral composition. Beta diversity
analysis based on Bray-Curtis dissimilarity demonstrated clear differences in plant community
composition between years. Principal coordinate analysis (PCoA) showed distinct shifts in
sample distribution, particularly in Cheorwon, Icheon, and Changnyeong. These differences were
statistically significant (PERMANOVA, R?=0.9512, p=0.001), while no significant differences in
dispersion were observed (PERMDISP, p>0.05), indicating that the observed variation reflects
changes in community structure rather than dispersion effects. These results suggest that even
monofloral honey can reflect interannual variation in floral resource use, likely influenced by
environmental conditions affecting flowering phenology and foraging behavior. Overall, this study
demonstrates that honey eDNA metabarcoding is a useful tool for assessing temporal variation
in plant composition and provides insights into the ecological dynamics of honey production.
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Table 1. Sampling locations of black locust honey used for honey eDNA metabarcoding analysis

Region Province Sampling year Honey type
Lecheon Gyeonggi-do 2024, 2025 Black locust honey (Robinia pseudoacacia)
Changnyeong Gyeongsangnam-do 2024, 2025 Black locust honey (Robinia pseudoacacia)
Andong Gyeongsangbuk-do 2024, 2025 Black locust honey (Robinia pseudoacacia)
Cheorwon Gangwon-do 2024, 2025 Black locust honey (Robinia pseudoacacia)
Hwasun Jeollanam-do 2024, 2025 Black locust honey (Robinia pseudoacacia)
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Fig. 1. Alpha diversity of plant taxa detected in black locust honey samples collected during the flowering season in 2024 and 2025. Alpha
diversity was evaluated using (A) Observed amplicon sequence variants (ASVs) and (B) Shannon entropy. Values are presented as mean *
standard deviation (SD). Differences between 2024 and 2025 within each sampling region were evaluated using the Wilcoxon rank-sum test
(p>0.05). Each point represents an individual sample, and abbreviations indicate sampling regions: A (Andong), CH (Cheorwon), N (Chang-
nyeong), L (Icheon), and HW (Hwasun).
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Fig. 3. Principal coordinate analysis (PCoA) based on Bray-Curtis
dissimilarity showing variation in plant community composition of
black locust honey samples collected from five regions in 2024 and
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using PERMDISP (p>0.05). Each point represents an individual
sample, and abbreviations indicate sampling regions: A (Andong),
CH (Cheorwon), N (Changnyeong), L (Icheon), and HW (Hwasun).
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