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Abstract

Baseline floristic data are required before the ecological consequences of an eco-friendly management transition can be
evaluated, and species lists alone do not show whether a community is reorganized by species replacement or by species net
gains and losses. We documented the flora, naturalized plants, and interannual compositional dynamics of three vineyards in
Cheongyang, Hampyeong, and Damyang, Korea, all of which began their transition in 2024. Each site was surveyed twice a
year in 2024 and 2025, once in June and once from mid-August to mid-September, using three 2 x 10 m quadrats placed
within the same vineyard area in both years. A total of 35 quadrat surveys were conducted. We recorded 101 taxa belonging
to 81 genera and 35 families. The estimated sample coverage exceeded 93% at each site, and the cumulative richness was
highest in Cheongyang and lowest in Damyang. This ranking was retained after standardizing the coverage to that of the least
complete sample, and the same ordering was maintained for Hill order numbers one and two, whereas the evenness values
differed little among the sites. Twenty-one taxa were found at all three sites, and the compositional similarity among the
sites was 0.50-0.55. Sg rensen dissimilarity within each vineyard was 0.365-0.385, with species turnover accounting for
77.35-91.77% of thisdissimilarity. Among the 166 taxonomic records, perennials comprised 48.68% of the records occurring
during both years and 31.11% of the records occurring during one year only. Thus, within the sampled seasonal window, the
interannual compositional changes in each vineyard were dominated by species turnover rather than by nestedness.
Differences in the timing of the second survey between years and the absence of conventional control vineyards limit the
attribution of these changes to an eco-friendly transition.
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Table 1. Number of vascular plant taxa recorded in the transitional vineyards by site and year

CY

HP DY

Classification Total
2024 2025 Total 2024 2025 Total 2024 2025 Total

Family 26 26 29 18 18 20 12 16 17 35
Genus 54 41 61 35 39 47 22 27 33 81
Species 53 42 65 41 41 55 21 28 34 91
Variety 3 2 3 4 4 1 1 1 6
Subspecies 2 2 3 1 0 1 4

Taxa 58 46 71 41 45 59 23 29 36 101

CY, Cheongyang: HP, Hampyeong: DY, Damyang.

Shste] vl st tH(Chao and Jost, 2012).
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Table 2. Importance values of the vascular plants recorded in the three transitional vineyards by site and year
Family Scientific name Life form Origin o ol oY
25 24 25 24 25
Amaranthaceae Achyranthes bidentata Blume P N 1.23  1.52 0.87 3.48 1.71
Amaranthus viridis L. SA Na 225 177
Apiaceae Centella asiatica (L.) Urb. N 0.35
Hydrocotyle maritima Honda N 0.78 0.70
Hydrocotyle sibthorpioides Lam. N 17.12  12.17
Oenanthe javanica DC. N 0.35 1.40 1.39
Torilis japonica (Houtt.) DC. WA N 0.70
Apocynaceae  Metaplexis japonica (Thunb.) Makino N 0.35
Araceae Pinellia ternata (Thunb.) Breitenb. N 0.70
Asteraceae Artemisia indica Willd. N 7.65 567 133 156 209 437
Bidens tripartita L. SA N 1.40
Crassocephalum crepidioides (Benth.) S.Moore SA Na 0.87
Ig;e\f;'g’fstrum sonchifolium (Bunge) J.H.Pak & WASA N 0.35
Eclipta thermalis Bunge SA Na 1.77 2.44
Erechtites hieraciifolius (L.) Raf. ex DC. SA Na 0.70
Erigeron annuus (L.) Desf. WA:-SA Na 175 226 0.45 1.39
Erigeron canadensis L. WA-SA Na 1.75 1.83 2.71
Erigeron sumatrensis Retz. WA:-SA Na 0.83 1.29
Buchiton japonicus (Thunb.) Holub P N 1.05 0.70 0.84 0.55
Lactuca indica L. SA N 1.05 0.70
Petasites japonicus (Siebold & Zucc.) Maxim. P N 1.25
Senecio vulgaris L. WA-SA Na 0.83
E?]\Jj,;el'{si[;ic;klf Ko;;zrrzrtzlhs L. subsp. pubescens A N 0.70
Sonchus asper (L.) Hill WA'SA  Na 125 1.77 209 288
Sonchus oleraceus 1. WA-SA  Na 0.35 0.42 2.19
Taraxacum coreanum Nakai P N 0.35 0.84
Taraxacum mongolicum Hand.-Mazz. P N 0.35 0.70  2.88
Taraxacum officinale F.H.Wigg. P Na 1.75 218 125 042 484 4.18
Youngia japonica (L.) DC. WA N 1.05 1.09 0.42
Boraginaceae ggéggizzgegzjgs‘]ﬂis (Trevis.) Benth. ex WA N 1.05 1.09
Brassicaceae Capsella bursa-pastoris (L.) Medik. WA-SA N 0.35
Cardamine flexuosa With. WA-SA N 1.25  0.90
Rorippa indica (L.) Hiern P N 0.42 0.84
Rorippa palustris (L.) Besser P N 035 039 1.67
Cannabaceae  Humulus scandens (Lour.) Merr. SA N 0.39 0.55
Caryophyllaceae  Cerastium glomeratum Thuill. WA-SA Na 035 035 0.45 0.58
Stellaria aquatica (L.) Scop. P N 432 264 642 2332
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Family Scientific name Life form Origin S ol oY
25 24 25 24 25
Stellaria media (L.) Vill. WA-SA Na 1.25 045 070 1.17
Chenopodiaceae  Chenopodium album L. SA Na 1.17
Chenopodium ficifolium Sm. SA Na 0.42
Commelinaceae  Commelina communis L. SA N 499 2.02 400 267
Murdannia keisak (Hassk.) Hand.-Mazz. SA N 0.88 1.25
Convolvulaceae /pomoea coccinea L. SA Na 0.42
Ipomoea hederacea Jacq. SA Na 0.42 0.70
Crassulaceae Sedum sarmentosum Bunge N 0.35
Cyperaceae Carex neurocarpa Maxim. N 2.04
Cyperus iria L. SA N 0.35 1.33  0.45
Fimbristylis littoralis Gaudich. SA N 0.35
gi}:{];ngzlz{ barrzvjfoljg Rottb. var. leiolepis (Franch. & p N 0.79
Dennstaedtiaceae gzgﬁﬁjgrﬁllz)ﬁgzli ?hn var. latiusculum P N 1.32
Equisetaceae Equisetum arvense L. P N 1.75  2.30
Euphorbiaceae  Acalypha australis 1. SA N 365 179 613 135 218 0.8
Fabaceae Chamaecrista nomame (Makino) H.Ohashi SA N 0.55
gﬁiﬂ)}% fzgz}fa(slﬁ Merr. subsp. soja (Siebold & A N 0.39
Trifolium repens L. P Na 724 233 042 090
Vicia tetrasperma (L.) Schreb. WA N 0.42
Juncaceae Juncus decipiens (Buchenau) Nakai P N 1.41
Juncus prismatocar{)us R.Br. subsp. leschenaultii P N 0.35
(Gay ex Laharpe) Kirschner
Lamiaceae  Conopodium chisense Benh) Kunwevar N 035 o7
Liliaceae Barnardia japonica (Thunb.) Schult.f. P N 0.55
Onagraceae Ludwigia epilobioides Maxim. SA N 0.35
Oenothera biennis L. WA-SA Na  1.05
Oxalidaceae Oxalis corniculata L. P Na 236 233 1393 1064 12.75 8.11
Papaveraceae  Chelidonium majus L. subsp. asiaticum H.Hara P N 035 0.74
Phytolaccaceae Phytolacca americana L. P Na 1.05 074 042 042 0.55
Plantaginaceae  Plantago asiatica L. P N 1.75 733 474  5.03
Poaceae Agrostis clavata Trin. var. nukabo Ohwi WA-SA N 0.42
Alopecurus aequalis Sobol. WA-SA N 0.70 035 042 0.70
Arthraxon hispidus (Thunb.) Makino SA N 3.27 4.62
Bromus catharticus Vahl P Na 1.25  1.98
Bromus japonicus Thunb. WA N 0.70  0.35
Digitaria ciliaris (Retz.) Koeler SA N 855 140 693 626 16.09 10.28
Echinochloa crus-galli (L.) P.Beauv. SA N 6.85 1.77 434 220
Eleusine indica (L.) Gaertn. SA N 0.35




2

ol

T LA P AP GY-GF AGS FH o= 883

Family Scientific name

Life form Origin

Elymus tsukushiensis Honda var. transiens
(Hack.) K.Osada

Lolium multiflorum Lam.

Miscanthus sinensis Andersson var. purpurascens

(Andersson) Matsum.
Muhlenbergia japonica Steud.
Panicum bisulcatum Thunb.
Poa annua L.
Secale cereale 1.
Setaria faberi R.A.W.Herrm.
Setaria pumila (Poir.) Roem. & Schult.
Setaria viridis (L.) P.Beauv.
Polygonaceae  Persicaria longiseta (Bruijn) Kitag.
Persicaria maculosa Gray
Persicaria thunbergii (Siebold & Zucc.) H.Gross
Rumex crispus L.
Rumex obtusifolius L.

Portulacaceae  Portulaca oleracea L.

Primulaceae Lysimachia japonica Thunb.
Ranunculaceae  Clematis apiitolia DC.
Ranunculus sceleratus L.

Rosaceae Duchesnea indica (Andrews) Teschem.
Scrophulariaceae  Mazus miquelii Makino
Mazus pumilus Burm.f.) Steenis
Veronica arvensis L.

Veronica persica Poir.

Solanaceae Solanum americanum Mill.
Solanum nigrum L.
Urticaceae Boehmeria nivea (L.) Gaudich.

WA N 1.05 222 0.87 0.70 1.68
SA Na 2.22
P N 1.29
P N 1.05
SA N 0.35 0.83
WA-SA N 070 148 083 111 139 220
WA C 1.41  0.87
SA N 0.78 337 087
SA N 0.50
SA N 1.69 1.83 201 424
SA N 2.17 2.76 32.61
SA N 6.46 3.69 13.92
SA N 0.39
Na 140 078 083 108 070 3.10
Na 193 194 042

SA N 0.87
N 0.70
N 0.35
WA N 1.05 035
N 1046 3675 0.83 156 1697 2.26
N
N

0.35
SA 070 194 042 087 0.55
WA Na 0.70
WA-SA Na 1.09 250 090 070 233
SA Na 0.83
SA Na 0.42
P N 0.35 0.39

CY, Cheongyang: HP, Hampyeong: DY, Damyang.

Life form: P, perennial; WA, winter annual; SA, summer annual: WA-SA, summer and winter annual. Origin: N, native: Na, naturalized: C,
cultivated. Importance value is the mean of relative frequency and relative cover, expressed as a percentage within each site and year. Blank

cells indicate that the taxon was not recorded.

A9, A=l Fa3] A9 R A o
2 @3 HTable 2). CYlX+= WE7|(Duchesnea
indica)?t T o B5 2F919ou 58271 20249
10.46°01A 20259 36.752 A =oHRlal, 20249
31 HF=0](8.55), 4(7.65), EVI1E(7.24)-> 2025
| Z¥7} 1.40, 5.67, 2.332& Yol HPolA+=
2024 m2H0](17.12)} #o]H(13.93)°] Alst e
U 2025990l 28Zo] 6.420014] 23.322 455t

249171 =Sl DYelA e 20249 WE71(16.97),
H}=H0](16.09), B1%(13.92), Fol(12.75)°] H|=
g Fo=2 AISHHE R, 20259 l= HAH7t
32.612 95 59Tt

ZAAE FEo] utdlol(Digitaria ciliaris)= CY
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Asteraceae 20 (19.8%)

Poaceae 18 (17.8%)

Polygonaceae 5 (5.0%)

Apiaceae 5 (5.0%)

Cyperaceae 4 (4.0%)
Brassicaceae 4 (4.0%)
Scrophulariaceae 4 (4.0%)
Fabaceae 4 (4.0%)
Others 37 (36.6%)
0 1I0 210 3I0 4IO 5I0

Number of taxa

Fig. 1. Family composition of the vascular flora recorded in the three transitional vineyards during 2024 and 2025. The eight
most speciose families are shown separately and the remaining 27 families are pooled as others. Bars give the number
of taxa, with the percentage of the 101 taxa recorded in parentheses.

T 491 oIHE FAISIAT. W /g9 2R Al HE A &SI CYRFHP Afelo A& L S = A
FAA BT Az 2] 9] e Fa27F 27 st Hill & A3 2 AFEet Aol = Al 2AMA] 9] &=
Fom, 2025900 E 7 A B 2T Ae ¢=0, 1, 2 ZFA FL5IAH(Table 3). W
TRAHATHE ol T5H oz e ot W A5 AER] g =13 ¢ = 09 Hl= THE A=
AES FER 2R CYQ WE7], HPO 4¥E, o4 CY 0.73, HP 0.79, DY 0.74= Uelstth. Ax=3E
DY foiflz A= g3frt. B Al ZARA] BF 202599 #4 22 SAHAETt
20243 HY E3tou, ol2T g §Y T

32 B S S O HHEE 2APER] 271stRR Ak 7 2fo| = SiAH

ax

A ¢3kH(Table 3).

A9 3 FFHREE H|wstrof ghA =74 el oD - .
tH 4 32 FAETE93%E E2olk Chao2

= u1 q
AEE gelstel. T AR ARE U L

o T
ol EH m> ofw

i Al AR 2 93%E AEIosirkTable 3). FAAE B F58 Asidon], cyde o 1

B %QEﬂ' 7]_;8_ 17,(]._9_ CYE’J —}r\*—i‘oﬂj‘i E%ﬂﬁ} %a_ E%‘%%Oﬂ}‘ b g}?l% %‘?r%o] 217H93\E]’(Table 3)
g , - ol ZAAR AR LHR0| Js Eatso] 9)

R = W& -5 AsHA CY, HP, DY =& B4

o e e g el o 5 EE g4 9E nags)

THFig. 2). ot 32 SAE BEshe AP o , .

Ztol2 BAsH= Azpoln] 2| A} Lrbr} 1 A4 Atol9] elEAdo] Bt FA Lt Chao2 F40l vl

3 3 2 2 Zano® gkl o]

o|a A, Al H], FH EZo]go] Az wetE o] o° = N
=] = B = =25

%ggi O‘IE:I@_ */E“ﬂ% 1191394 1%@_ }\gEH;gl ;-(‘l_o] T 7] ]IHTL‘OH, U]%‘E T_"TET:\’_LQ] 7\E4KH;§' T= —r—%o]?]]j]_q

=4 pe|gole] vty spas 2 Qo mag  © oS BANRAES stk Bx A oy
FTEHEO] 95% AT DY HP Atooll A & ST



2

ol

il

I

7| A

e

of A1t A7t 7 % WA P -H-

o
o
ol
&
R
8
o

FHoR- 885

rit

Table 3. Sample coverage, Chao2 richness estimate, and Hill numbers of the vascular flora in the three transitional vineyards

Sample

Site  Year coverage (%) Q1°  Q2° Chao2 g=0 g=1 g=2 g=1/g=0
CY 2024 88.55 58.00 48.81 43.27 0.84
2025 93.84 46.00 38.38 34.05 0.83
Pooled® 93.65 21 12 87.70  70.99(60.19-81.78)  51.64(47.00-56.27)  42.35(39.11-45.58) 0.73
HP 2024 92.99 41.00 34.37 30.34 0.84
2025 94.88 45.00 39.02 34.78 0.87
Pooled? 95.38 13 10 6675 56.14(49.20-63.05) 44.38(40.65-48.11)  37.47(34.49-40.45) 0.79
DY 2024 88.36 23.00 18.41 16.20 0.80
2025 93.12 29.00 24.15 21.46 0.83
Pooled® 93.82 11 4 49.86  35.61(24.80-46.43) 26.44(22.79-30.09) 22.21(19.96-24.46) 0.74

CY, Cheongyang; HP, Hampyeong; DY, Damyang.

*Values for pooled data are standardized to the sample coverage of the least complete site (CY, 93.65%); values in parentheses are 95%
confidence intervals.

b Numbers of taxa recorded in exactly one and exactly two quadrat surveys, respectively.
Hill numbers are expressed as effective numbers of taxa: ¢ =0 is taxon richness, ¢ = 1 is the exponential of Shannon entropy, and ¢=2 is
the inverse Simpson index.

100 A :
C=93.65% :

§ =@— Cheongyang
£ =@= Hampyeong
2 =@= Damyang

5 —— Rarefaction
E === Extrapolation

0 T T T T T T T . T
055 060 065 070 075 080 085 090 0.95

Sample coverage

Fig. 2. Coverage-based rarefaction (solid lines) and extrapolation (dashed lines) curves of taxon richness for the three
transitional vineyards, computed from quadrat-level incidence data. Shaded bands are 95% confidence intervals from
1,000 bootstrap replicates. Filled symbols mark the observed endpoint of each site, and the dotted vertical line marks
the sample coverage of the least complete site, at which richness was standardized. CY, Cheongyang; HP, Hampyeong;
DY, Damyang.
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Fig. 3. Venn diagram of vascular plant taxa shared among and exclusive to the three transitional vineyards, based on the
species lists of the 2024 and 2025 surveys pooled within each site.
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Table 4. Partitioning of interannual Sgrensen dissimilarity between 2024 and 2025 within each transitional vineyard

Site Taxa in 2024 Taxa in 2025  Total dissimilarity Turnover Nestedness prg;g?t(i)(\)lir(%)
cYy 58 46 0.365 0.283 0.083 77.35
HP 41 45 0.372 0.341 0.031 91.77
DY 23 29 0.385 0.304 0.080 79.13

Turnover proportion (%) was calculated as the ratio of the unrounded turnover component to the unrounded total dissimilarity.
Recalculation from the rounded values shown in the table can therefore differ by up to 0.2 percentage points. Dissimilarity values are
presented to three decimal places.

0.45 ~
0.40 A
0.35 A
0.30 A

0.25 A I Turnover (Bsim)

0.20 A [ Nestedness (Bsne)

0.15 A 79%

Sgrensen dissimilarity (Bsor)

0.10 A

0.05 A

0.00

Cheongyang Hampyeong Damyang
(58 — 46 taxa) (41 - 45 taxa) (23 = 29 taxa)

Fig. 4. Partitioning of interannual Sgrensen dissimilarity into turnover and nestedness components within each
transitional vineyard, based on the species lists pooled within each site and year. Bar height is the total
dissimilarity and the percentage within the dark segment is the proportion accounted for by turnover. Values
below each site name are the cumulative numbers of taxa recorded in 2024 and 2025. Component values are given
in Table 4 (CY, Cheongyang; HP, Hampyeong: DY, Damyang).
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