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Analysis of Floral Nectar Secretion and Plant-pollinator Interactions
Based on Flower Characteristics of 18 Honey Plant Species

Minwoong Son', Kwanhui Lee? and Chuleui Jung?3*

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

ZDepartment of Plant Medicals, Andong National University, Andong 36729, Republic of Korea

SAgricultural Science and Technology Research Institute, Andong National University, Andong 36729, Republic of Korea

m Honey plants provide nectar and pollen to diverse pollinators. The increase in land use has
led to the destruction of food sources and habitats for pollinators, significantly threatening
the diversity and abundance of pollinators. Measuring the nectar secretion amount from the
flower and also from the tree is an important step assessing the qualification of the honey
plant. We aim to analyze the flower characteristics and nectar secretion quantities of honey
plants distributed near forests and agricultural areas in mid Korea. In addition, the pollinator
interaction was analyzed based on the inflorescence characteristics of the 18 plants. The nectar
secretion volume per flower was highest in the Firmiana simplex at 1.60£0.13 pL, while it was
lowest in the Acer palmatum at 0.02%+0.00 L. The number of pollinator species that participated
in the honey plant-pollinator interaction was 46 species, 38 genera and 24 families with 4,405
interactions. From all tree species, either Apis mellifera or Apis cerana was the predominant
flower vistor. The analysis of floral characteristics and pollinator interactions revealed that the
panicle inflorescence shape, rosaceous corolla shape, and yellow corolla color represented the
highest frequency of visits by pollinators. The results explain the possible reason for selective
attraction to some honey plants.

LGS Plant-pollinator interaction, Flower trait, Apis mellifera, Apis cerana, Firmiana simplex
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Fig. 1. Mean numbers of flower per tree for 18 honey plant species
commonly distributed in Andong, South Korea. Following the Kru-
skal-Wallis test (y2=87.959,df =17, P<0.001), a post hoc analysis
was carried out using the Dunn’s test. The error bar indicated the
standard error.
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Fig. 2. Mean nectar volume (uL) per flower for 18 honey plant
species measured in 2023, Andong, South Korea. Following the
Kruskal-Wallis test (y2=425.06, df=17, P<0.001), a post hoc
analysis was carried out using the Duun’s test. The error bar indi-
cated the standard error.
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Fig. 3. Estimated amount of nectar per plant (mL) based on the
nectar amount of each flower and flower number per tree.

NA
Catkin [0

Umble [T

Corymb t
Panicle t (A)

Spike

Raceme |

0.0 0.1 0.2 0.3 0.4 0.5 0.6 0.7 0.8 0.9 1.0

NA
Cruciform [ ]
Campanulate
Bilabiate [ F——rA— (B)

apillionaceous T

0.0 0.2 0.4 0.6 0.8 1.0 12 14
Red [] NA
Green [
Violet [T
e ©€)
Yellow }
White 2@
0.0 0.2 0.4 0.6 0.8 1.0

Mean nectar volume per flower (1)

Fig. 4. Comparison of the mean nectar volume per flower (uL)
based on the inflorescence shape (A), corolla shape (B), and colors
(C). The Kruskal-Wallis test was conducted to compare the means
(A; ¥2=5.50,df =5, P=0.3579, B: 2=3.60, df =4, P=0.4629,
C: x2=7.33,df =5, P=0.1972). The error bar indicated the stan-
dard error.
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Fig. 5. Analysis of the honey plant-pollinator interaction and floral characteristics of honey plants commonly distributed in forests and ag-
ricultural areas in Andong, South Korea. In all figures, the left side represents honey plant and floral characteristics, while the right side rep-
resents the pollinators (from top to bottom: Hymenoptera, Diptera, Coleoptera and Lepidoptera). The width of the black box in the network
indicates the frequency of species interaction participation, while the middle gray lines indicate interactions. As the frequency of interac-
tions between species increases, the thickness of the intermediate gray line also increases. The forms of inflorescence shapes are indicated
in the following order from top to bottom: panicle, umbel, corymb, spike, catkin, and raceme. The forms of corolla shapes are indicated in
the following order from top to bottom: rosaceous, bilabiate, papilionaceous, cruciform, and campanulate.
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Table 2. Analysis of pollinator biodiversity among different 18 honey plant species in honey plant-pollinator interaction on Andong, South

Korea
Honey plant Dominant species Subdominant species No. individuals Rlc(}}ler;ess Shanno?rl?izir(lzr;hversny

A. elata A. mellifera - 392 0 0
A. fruticosa A. mellifera E. sociabilis 364 0.72 0.22
A. ginnala A. mellifera Lasioglossum sp. 382 1.68 1.81
A. palmatum Andrena sp. A. mellifera 325 1.21 1.53
C. crenata A. mellifera A. cerana 240 2.19 191
C. officinalis A. mellifera A. cerana 48 0.26 0.17
E. daniellii A. cerana A. mellifera 489 371 2.14
F. simplex A. mellifera X. a. circumvolans 184 1.53 0.82
K. septemlobus A. cerana Hylaeus sp. 611 343 2.13
M. pumila A. mellifera X. a. circumvolans 130 1.03 1.20
P. davidiana A. mellifera Lasioglossum sp. 230 0.92 0.89
P. mume A. mellifera A. cerana 192 0.95 0.80
P. salicina Andrena sp. O. robusta 198 0.38 1.04
P. yedoensis A. mellifera Andrena sp. 96 0.88 0.57
R. pseudoacacia A. mellifera Other flies 192 1.33 1.30
S. japonica M. remotissima M. sculpturalis 162 0.59 1.00
S. obassia Cetoniidae Cerambycidae 44 1.32 1.50
Z. schinifolium L. apristum Syrphidae 226 1.84 1.51
Total A. mellifera A. cerana 4,405 5.36 2.36
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and Koltowski, 2001; Kim et al., 2014; Kim et al., 2023).
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(Kim et al., 2017). 37 2 A= 0.6+0.07 uL
2 o] A Aol 0.58+0.42~2.73+0.63 uLoll E3HE
7] okAet Ao &2 o W2 S H T (Kim er
al.,2014). Han et al.(2009)2] 7-¢- oOP7FA U] 2 7
o SPUEF0] 220+ 1.18 uL2 2 AF2] 14+0.10 pLE
o} & o E=A ZAEI o213t o] foll= oy 7] 812l
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7h2) o d 7t AEESE HE Aateko] ZHAsHlE]
(Kim et al., 2021a), B&E Jiteo] 7Ha @12 o= &

73 gele] ot Wel4-o] 3 EHl=F Aotk (Kim et
al.,2022a). 4= 3P B A0 £8 Al F skt
£ 715 3R], Takkis er al. (2015)°]] W2H 7] 5 H3}
74 1 A9 ERAIES] shy FHlske] RS Rt o

3}
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Fig. 6. Analysis of honey plant-pollinator interaction and floral characteristics of honey plants commonly distributed in forests and ag-
ricultural areas in Andong, South Korea. In all figures, the left side represents honey plant and floral characteristics, while the right side
represents the pollinators. The width of the black box in the network indicates the frequency of species interaction participation, while the
middle gray lines indicate interactions. As the frequency of interactions between species increases, the thickness of the intermediate gray
line also increases. The forms of inflorescence shapes are indicated in the following order from top to bottom: panicle, umbel, corymb,
spike, catkin, and raceme. The forms of corolla shapes are indicated in the following order from top to bottom: rosaceous, bilabiate, papil-

ionaceous, cruciform, and campanulate.
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