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ABSTRACT

Plants social network analysis, which combines plants society and social network analyses, is a new research
method for understanding plants society. This study was conducted to investigate the relationship between
species, using plant social network analysis targeting Taejongdae in Busan, and build basic data for
management. Taejongdae, located in the warm temperate forest in Korea, is a representative coastal forest of
Busan Metropolitan City, and the Pinus thunbergii-Eurya japonicacommunity is widely distributed. This study
set up 100 quadrats (size of 100m’each) in Taejongdae to investigate the species that emerged and analyzed the
interspecies association focusing on major species. Based on the results, a sociogram was created using the
Gephi 0.9.2, and the network centrality and structure were analyzed. The results showed that the frequency of
appearance was high in the order of P. thunbergii, E. japonica, Quercus serrata, Sorbus alnifolia, Ligustrum
Jjaponicum, and Styrax japonicusand that many evergreen broad-leaved trees appeared due to the environmental
characteristics of the site. The plants social network of Taejongdae was composed of a small-scale network with
50 nodes and 172 links and was divided into 4 groups through modularization. The succession sere identified
through a sociogram confirmed that the group that include P. thunbergiiand E. japonicawould progress to a
deciduous broadleaf community dominated by Q. serrataand Carpinus tschonoskii, using hub nodes such as
Prunus serrulataf. spontaneaand Toxicodendron trichocarpum. Another succession sere was highly likely to
progress to an evergreen broad-leaved community dominated by Machilus thunbergiiand Neolitsea sericea,
using M. thunbergiias a medium. In some areas, a transition to a deciduous broad-leaved community dominated
by Celtis sinensis, Q. variabilisand Zelkova serratausing Lindera obtusilobaand C. sinensisas hub nodes was

expected.

KEY WORDS: COASTAL FOREST, Pinus thunbergii, SOCIOGRAM, FRIENDLY SPECIES, CENTRALITY,
VEGETATION SUCCESSION
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Figure 1. Map of the survey plots in the Taejongdae.
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b=The number of SUs where species A occurs, but not B
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Table 2. Design for sociogram elements of Plants Social Network

Classification Content Data Type
) Node Species attribute data
o ° ) Size of node Degree attribute data
Modularity

Color of node

(Plant Group) attribute data

PIDE

PIDE Size of text

Frequancy of appearance attribute data

line and thickness

Interspecific association relational data

(Chi-square statistic; p<0.01, p<0.05)
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Table 3. General description of physical and vegetation of o
the surveyed plots T NE
Min.  Max. Mean
Altitude(m) 35 204 110.3+42 .4
Slope(©) 5 43 18.5+8.8 w! / -
Number of Species 4 24 14.744.2 :
Height(m) 10.8 17.0 14.5+1.9
Canopy
Coverage(%) 40 90 67.1£12.8 e

Height(m) 33 10.0 5.8+1.5 ~SE
Understory Coverage(%) 40 85 61.3£14.8 e

Height(m) 0.1 2.0 1.0£0.8 s

Shrub o . .
Coverage(%) 10 90 52.8+21.8 Figure 2. Ratio(%) of aspect on the surveyed areas.
Table 4. Classification of all species that appeared in the 100 plots surveyed
Species Label F.A* E.D.** Species Label F.A. E.D.

Actinidia arguta (T}e)) Acar 3 D iLespedeza maximowiczii (ZZH}2]) Lema 1 D
Akebia quinata (253 =) Akqu D  Ligustrum japonicum (SFUT) Ligia 60 E
Alangium platanifolium var. trilobum(2ZFU Alpl 2 D  Ligustrum obtusifolium (F545) Ligoh 10 D
Alnus firma (AF2.2]) Alfi 1 D iLindera erythrocarpa (R]EU5) Lier 40 D
Ampelopsis glandulosa var. heterophylla (W) Amgl 7 D iLindera glauca (ZYEL}TF) Ligl 10 E
Aralia elata (554Y%) Arel 1 D iLindera obtusiloba (R§73U5) Liob 11 D
Ardisia japonica (A45) Arja 50 E  iMachilus thunbergii (ZHIL}T) Math 24 E
Aria alnifolia (B UE) Aral 71 D iMagnolia denudata (53) Made 2 D
Aucuba japonica (AHU5) Auja 1 E  Mallotus japonicus (9EU5) Maja 4 D
Aucuba japonica f. variegata (FAU5) Aujav 1 E  iMeliosma pinnata subsp. arnottiana (Fc}g|UhF) Mepi 12 D
Callicarpa japonica (Z}U3h) Calja 15 D  Morus bombycis (AHELE) Mobo 22 D
Camellia japonica (‘5WU5) Caja 15 E  iNeolitsea sericea (ZrAU5) Nese 38 E
Carpinus tschonoskii (74 o] L&) Cats 27 D  {Osmanthus heterophyllus (F-245) Oshe 22 E
Carpinus turczaninovii (AP Catu 32 D  iParthenocissus tricuspidata (F7°)E =) Patr 10 D
Castanea crenata (%) Cacr 1 D  iPicrasma quassioides (Z~EjU+5) Piqu 1 D
Celastrus orbiculatus (=813 =) Ceor 1 D  {Pinus thunbergii (¥ Pith 84 E
Celtis sinensis (YL-) Cesi 12 D  Pittosporum tobira (=) Pito 18 E
Chionanthus retusus (©]BLHE) Chre 1 D iPlatycarya strobilacea (Z35) Plst 22 D
Cinnamomum camphora (3545 Cica 1 E  :Pourthiaea villosa (frx=2]5) Povi 9 D
Cinnamomum yabunikkei (RYEU5) Ciya 25 E  iPrunus serrulata f. spontanea (HU5-) Prse 41 D
Clerodendrum trichotomum (+2]345) Cltr 3 D  iPueraria lobata (%)) Pulo 2 D
Corylus heterophylla (7| 4U) Cohe 2 D  Quercus acuta (F7FALE) Quacuta 1 E
Corylus sieboldiana (Z7]GU5) Cosi 10 D  Quercus acutissima (AF2UT) Quac 3 D
Daphniphyllum macropodum (27 UTF) Dama 2 E  iQuercus glauca (F7AUF) Qugl 1 E
Dendropanax trifidus (ZAYH) Detr 1 E  iQuercus serrata (Z3UTF) Quse 74 D
Diospyros lotus (21-&U5) Dilo 2 D  iQuercus variabilis (235 Quva 16 D
Elaeagnus glabra (X235 Elgl 4 E  iRhus chinensis (FU5) Rhch 1 D
Elaeagnus macrophylla (229U Eualci 1 E  iRosa multiflora (BH%) Romu 6 D
Euonymus alatus (SHUT) Eual 2 D  iRhododendron mucronulatum (H&z}) Rhmu 10 D
Euonymus alatus f. ciliato-dentatus (3] QU5) Elma 49 D  iRhododendron yedoense f. poukhanense(A+2%)  Rhye 2 D
Euonymus japonicus (AFEU) Euja 9 E  iRubus pungens (£%7]) Rupu 6 D
Euonymus oxyphyllus (ZF3UH) Euox 16 D  Smilax china (Zv|g =) Smch 55 D
Eurya japonica (AF28 3 U5 FEurja 79 E  iSpiraea prunifolia f. simpliciflora (ZHU5) Sppr 1 D
Euscaphis japonica (%2Zw)) Eusja 15 D  iStauntonia hexaphylla (‘HE) Sthe 9 E
Fatsia japonica (B£90]) Faja 38 E iStephanandra incisa (55UHF) Stin 4 D
Ficus erecta (AT Fier 6 D iSwyrax japonicus (W) Stja 55 D
Fraxinus mandshurica (S9|UY5) Frma 2 D iStyrax obassia (Z-gWUE) Stob 10 D
Fraxinus rhynchophylla (Z3+4 U5 Frrh 4 D  Symplocos sawafutagi (=HALTE) Sysa 10 D
Fraxinus sieboldiana (%&3FYU5F) Frsi 15 D iTetradium daniellii ($1U5) Teda 1 D
Hedera rhombea (42}) Herh 49 E  iToxicodendron trichocarpum (7|&4Y5) Totr 49 D
llex crenata (35 llcr 8 E  iTrachelospermum asiaticum (VHAHE) Tras 47 E
llex integra (YBY+) 1lin 1 E  Viburnum erosum (BHYT) Vier 54 D
llex rotunda (HU5-) Ilro 1 E  Viburnum odoratissimum var. awabuki (O}U5)  Viod 1 E
Lespedeza cyrtobotrya (Z#2]) Lecy 1 D  iZelkova serrata (=E]4%) Zese 20 D
Lespedeza maritima (3HARE]) Lemar 1 D Total: 89 speices, Evergreen: 29(32.6%), Deciduos: 60(67.4%)

* F.A.: Frequency of appearance, ** E.D.: Evergreen or Deciduous
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- +H --| +| 8 Celtis sinensis
- +H 9 Morus bombycis
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- + 22 Toxicodendron trichocarpum
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Figure 3. Chi-square matrix for major species in study area.
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Figure 4. Sociogram of Plants Social Network on Taejongdae (The species labels are the same as in Table 4).
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Table 5. Analysis of frequency and centrality on species that appeared in Tacjongdae.
Group Species* D C B E Group  Species D C B E

Tras 9 0.458 152.711 0.642 Herh 6 0.402 28.963 0.316

Nese 8 0.398 39.249 0.547 Ligja 6 0.395 19.349 0.324

Caja 7 0.405 25.158 0.525 Eurja 5 0.377 38.608 0.251

1 Euja 6 0.371 15.877 0.530 . Elma 5 0.422 29.810 0.286
Fier 6 0.366 30.022 0.444 Faja 5 0.377 13.662 0.288

Sthe 6 0.360 9.178 0.485 Amgl 4 0.389 2.848 0.548

Ciya 3 0.304 2.154 0.353 Pith 3 0.301 48.000 0.131

Liob 12 0.434 42.266 0.841 Pito 1 0.232 0.000 0.278

Romu 8 0.412 50.908 0.739 Vier 15 0.467 90.018 1.000

Rupu 7 0.405 49.069 0.630 Lier 13 0.476 78.942 0.924

Ligl 6 0.368 9.824 0.503 Prse 12 0.454 44.443 0.921

Cesi 6 0.392 49.238 0.540 Rhmu 11 0.426 15.522 0.819

2 Calja 6 0.374 4.499 0.694 Cosi 10 0.430 40.745 0.818
Zese 5 0.363 17.842 0.414 Totr 10 0.458 73.347 0.789

Plst 4 0.363 9.762 0.359 Smch 10 0.412 21.463 0.710

Quva 4 0.386 18.855 0.464 Povi 9 0.458 45.615 0.762

Mobo 4 0.345 7.545 0.333 4 Euox 9 0.430 26.992 0.805

Ligob 4 0.389 37.696 0.406 Cats 8 0.434 54.062 0.567

Eusja 3 0.345 0.000 0.255 Catu 8 0.454 55.461 0.741

Math 13 0.462 144914 0.759 Quse 7 0.419 26.953 0.456

Oshe 9 0.454  101.698 0.496 Frsi 7 0.441 38.510 0.640

. Patr 8 0.454 61.822 0.647 Stob 6 0.462 46.420 0.676
Arja 7 0.395 88.946 0.342 Aral 4 0.355 0.355 0.278

Stja 7 0.454 40.686 0.425 Mepi 4 0.389 25.535 0.329

licr 6 0.402 10.460 0.495 Sysa 2 0.327 0.000 0.353

*The species labels are the same as in Table 4.

**D: Degree centrality, C: Closeness centraliy, B: Betweenness centraliy, E: Eigenvector centraliy, M: Modularity Groups
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Table 6. Statistics of Plants Social Network on Taejongdae and Busan Metropolitan City

Network Properties Taejongdae Busan Metropolitan City* Mudeungsan National Park**
Nodes 50 195 63
Degree 172 1,709 189
Average Degree 6.880 17.528 6.000
Graph Density 0.14 0.09 0.097
Network Diameter 6 5 7
Average Path Length 2.540 2.268 2.788

*Lee(2018), **Jang et al.(2021)
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