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Abstract: The purpose of this study is to establish baseline data on the habitat status of Dracocephalum argunense
Fisch. ex Link by identifying its vegetation structure and correlating environmental factors. A total of 9 vegetation
plots (10 mx10 m) were surveyed. Cluster analysis revealed a total of three clusters: Quercus aliena (Group 1), Pinus
thunbergii-Rubus parvilolius (Group 2), and Indigofera kirilowii-Zanthoxylum piperitum (Group 3). The importance
value of D. argunense was the highest in Group 2, with a value of 6.19. Diversity analysis indicated a range of 2.747—
3.166, but differences among the groups was not statistically significant (p>0.05). In the areas surrounding sedimentary
rock zones, invasive plants were identified as indicator species, emphasizing the need for monitoring invasive species
in the future. Although D. argunense exhibits good adaptability to moisture and atmospheric conditions due to its
diverse habitats (forest and coast), there is a risk of decline due to interspecific competition and human activities,

as analyzed in this study.
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Figure 1. Location of Dracocephalum argunense Fisch. ex Link study plot in South Korea.
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Table 1. Braun-Blanquet cover-dominance scale.

Scale Range of Cover and Dominance (%) Median Value (%)

5 75-100 87.5

4 50-75 62.5

3 25-50 37.5

2 12.5-25 18.75

1 <12.5 numerous individuals 9.375

+ <5 few individuals 4.69

r Species represented by a unique individual (ca. 1%) 1.01
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Figure 2.

Result of dendrogram through cluster analysis in Dracocephalum argunense habitats.

Table 2. Site description and information among groups of Dracocephalum argunense habitats.

Index Group 1 Group 2 Group 3

Altitude™ 270.0+85.5 91.7+£59.2 181.7+3.3

Slope™ 21.7£3.9 6.3+4.3 13.7+4.7
TPI* 6.264+0.158° 9.8211.049® 10.837+1.148"
TWI* 10.510+4.029° 0.111+0.451° -3.323+0.134*

Rock exposure* 30.0+10.0° 1.7+1.6° 11.6£4.4°
Northness™ 0.232+0.355 0.531+0.468 0.409+0.558

Coverage of D. argunense (%)* 3.46+1.22° 16.21+2.15° 5.03+£2.01*

Aspect SE E N

TPI: Topographic Position Index, TWI: Topographic Wetness Index, ANOVA-test, tukey’s post hoc;

ns: non significance

“*’ means p<0.05,
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Table 3. Importance percentage of Dracocephalum argunense habitats for 3 vegetation groups classified in the study area.
Scientific name / Korean name Group 1 Group 2 Group 3
Dracocephalum argunense | 8- 2] 0.75 6.19 1.01
Quercus aliena | 735 12.60 - -
Pinus thunbergii | J% 1.98 12.20 -
Rubus parvifolius | H A&7 2.01 12.15 4.24
Indigofera kirilowii | 8|32 - - 6.23
Zanthoxylum schinifolium | AFZU-5- - - 5.51
Galium verum var. asiaticum | SU%E 2.83 3.21 -
Zizyphus jujuba var. spinosa | Bt SU5- - 7.66 4.48
Ligustrum obtusifolium | F%E 5 4.58 - 3.69
Rhus javanica | FHU 5 1.98 - 3.71
Pinus densiflora | U5 1.88 - 3.72
Ambrosia artemisiifolia | SR Z 1.50 - 1.66
Lespedeza bicolor | &) 8.40 - -
Lespedeza maximowiczii | 2S5} 8.18 - -
Quercus variabilis | 235 7.56 - -
Quercus dentata | © 25 4.23 - -
Securinega suffruticosa | F A2 3.23 - -
Rhus tricocarpa | 7§25 2.70 - -
Lindera obtusiloba | Y73 )5 2.65 - -
Ambrosia trifida | QR E 2.53 - -
Quercus mongolica | A1 25 2.08 - -
Festuca ovina | 719 € - 9.06 -
Cynanchum paniculatum | AFsfje; - 8.58 -
Rosa rugosa | 3|33}k - 6.52 -
Castanea crenata | Hy ;5 - 4.04 -
Metaplexis japonica | B}57}2] - 3.66 -
Potentilla chinensis | & x| 2 - 2.38 -
Calystegia soldanella | 70| 2 - 1.91 -
Themeda triandra var. japonica | 4 - 1.75 -
Sophora flavescens | 114}t - 1.58 -
Rubus crataegifolius | A2 7] - 1.58 -
Agropyron ciliare | 97| - 1.58 -
Rumex acetosella | N714% - 1.40 -
Erigeron annuus | 7\"4% - 1.40 -
Quercus dentata | © 25 - - 4.92
Rosa multiflora | A3 % - - 4.13
Lonicera japonica | Q1§ 3= - - 3.91
Medicago sativa | A7) A2 - - 3.27
Prunus japonica var. nakaii /| ©]2~2}X| - - 3.20
Ulmus parvifolia | =545 - - 3.10
Cocculus trilobus | YJo|d =+ - - 2.58
Carex humilis var. nana | 7} = 15At% - - 2.54
Amorpha fruticosa | ZA|8| A2 - - 1.37
Oenothera biennis | G9ro|Z - - 1.29
Others 2834 (39 taxa)  13.18 (21 taxa)  35.46 (44 taxa)
Total 100 100 100
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Figure 3. Species diversity indices of 3 vegetation groups
(ANOVA-test was used (tukey’s post hoc); SR : Species
richness, H’ : Shannon’s species diversity index; ns: no
significance for p>0.05).
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Table 4. MRPP-test for each group in Dracocephalum argunense
habitats.

Compared T A p-value

Group 1 vs. Group 2 -2.80581  0.428571 0.0227

Group 1 vs. Group 3  -2.70481 0.412698  0.0228

Group 2 vs. Group 3  -2.67036 0.412698  0.0236
T : statistic A: similarity
4. NES BY

7} 2 S AHE BAES Saskich 24 2
8 A0 oS BHIT Tk, ool 2 241 HEst
= AEEL 80I5H7] 93t Indicator species analysisE 4=
Yokt w3 MRPP-test B3|(Table 4), 2 +3] 1t o] 4
e Bholsly] 915t BAA gol4do] JIAETHp< 0.05).

7t 2 A#E B4 A3} Table 59} 2t} Group 12
385, Group 2+ 3EF+ 18]3L Group 32 7RIS
2 7w BE70 8 e Group 18 42](41.2),
TA2(35.7) 2542(38.9)=2 4 =itk Group 2+= &1

2(57.4), 7 2/@4.2) AFSEHGT.2)R £ 3I} Group
32 AREUR(A2.5), HuReld1.0), AFAAHI09), 4
#1%(40.5), ZH=FURG6.0), B7FALRGS3) 12T
WE(E53)0R HAE

5. NMS ordination

EAA G994 Q= Ao UERYTHp>0.05). Zrie 7} o] T2y IR AREAIE Elsh] 9
2|4=2] AL Group 19]|4] 2.747+0.113, Group 27} 3.166+ 5o} NMS ordination 413t A} Figure 49} o) 153
0.098 1231 Group 30| 2.986+0.3300.2 EAE|Q] oL}, 2%0M 7P o dygoz BaEglon, 7} 20| R:
TAE 5AZ G AHEHA AUdhp=0.05). 150ll4] 0.561, 252 0.255% F3HdE=2 081602 o
Table S. Results of indicator species analysis for each group.
Contents Scientific name / Korean name v p-value
Lespedeza bicolor | A€ 412 0.036
Group 1 Dendranthema zawadskii var. latilobum | T4 % 35.7 0.036
Lespedeza maximowiczii | Z=54}2] 38.9 0.035
Dracocephalum argunense | & 2] 57.4 0.036
Group 2 Festuca ovina | 1191€ 44.2 0.036
Cynanchum paniculatum | V3 8t 37.2 0.036
Zanthoxylum schinifolium | 2+ Z 15 42.5 0.033
Indigofera kirilowii / &V A} 2] 41.0 0.033
Medicago sativa | #5711 A}2] 40.9 0.033
Group 3 Rosa multiflora | 2 8% 40.5 0.033
Ulmus parvifolia | =55 36.0 0.033
Rosa wichuraiana | = 7FA U 353 0.033
Erigeron philadelphicus | "¢ % 353 0.033

IV: Indicator value
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Figure 4. NMS ordination of Dracocephalum argunense habitats.
H’: Shannon’s species diversity index, Alt.: Altitude,
Slo.: Slope, Ro.Ex.:Rock exposure, TPI: Topographic Position Index
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Figure 5. Landscape photograph in Dracocephalum argunense Habitats; (A) and (B): In Goseong County, habitat fragmentation
is occurring along fields and roadsides, particularly near the cemetery; (C) and (D): In Donghae City, these images capture the
surroundings of hiking trails and a cemetery, with the introduction of other plant species along the forest edge; (E) and (F):
Located in Yeongyang County, these photos depict the area around a cemetery, where various introduced plant species have
thrived; (G) and (H): In Gunwi County, situated in a sedimentary rock area with shallow soil depth, these images showcase
the landscape within the deposition zone, positioned in the gaps of the forest and along its edge. Red circle : Dracocephalum
argunense.
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