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Abstract

l Abstract

This study aims to establish foundational ecological datasets for endangered wildlife and
to derive key habitat variables through statistical habitat analyses, thereby providing scientific
evidence for identifying new and alternative habitats and for improving habitat threat factors.
To this end, we conducted an integrated analysis of field survey data, literature, and spatial
datasets for the four target species of the year—Aconitum coreanum, Pedicularis ishidoyana,
Eremias argus, and Pteromys volans—to support the expansion of protected areas and the
development of an effective conservation management framework.

This study aimed to investigate population dynamics and estimate average seed set rates
of Aconitum coreanum(H.Lév.) Rapaics through population surveys, as well as to examine
relationships between environmental variables and the species’ average seed set rate. Based
on previous studies, the life stages of A. coreanum were classified into seedling, vegetative,
and reproductive stages. Fixed monitoring plots were established in four locations—Nam-myeon,
Hanbando-myeon (Yeongwol-gun), Nam-myeon (Jeongseon-gun), and Mitan-myeon
(Pyeongchang-gun)—and population data, fruit set rate, and seed set rate were surveyed
over a three-year period. Analysis of seed set rates indicated that Hanbando-myeon in
Yeongwol-gun provided the most suitable habitat conditions for the species, followed by
Nam-myeon in Jeongseon-gun and Mitan-myeon in Pyeongchang-gun, whereas Nam-myeon
in Yeongwol-gun appeared to be the least suitable site. Using a generalized linear model,
statistical analysis was conducted with mean seed set rate as the response variable and annual
mean temperature, maximum temperature of the hottest month, and minimum temperature
of the coldest month as predictors. Annual mean temperature showed a positive correlation
with the seed set rate, whereas the other two variables exhibited negative correlations. Based
on the resulting predictive model, the average seed set rate was estimated for 81 occurrence
coordinates of A. coreanum, yielding an average value of 7.86%. Predicted values were higher
at high elevations along the Baekdudaegan Mountain Range and decreased toward the western
coastal regions. The findings of this study are expected to serve as valuable baseline information
for population-based analyses of endangered species.

Pedicularis ishidoyana Koidz. & Ohwi, an endemic species of the Korean Peninsula, occurs
in restricted areas of central and southern Korea despite its broad horizontal and vertical
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distribution range (100-1,080 m). In practice, the species is confined to narrow, low-disturbance
microhabitats characterized by well-drained, slightly acidic sandy soils with shallow effective
depth, which have been increasingly diminished by valley and riparian development. Canonical
Correspondence Analysis (CCA) indicated that plant communities of 2. ishidoyana are structured
primarily by gradients of soil sand content, elevation, mean temperature, and soil nutrients
(N, P, O, ). The species shows the highest suitability in cool, well-drained mid-mountain
environments, whereas warming and nutrient enrichment may reduce habitat quality.
Early-season light availability before canopy leaf-out (March-May) was found to be essential
for growth, highlighting its sensitivity to canopy-light conditions. LIDAR-based topographic
analysis in Yeongyang County effectively captured fine-scale valley terrain and revealed
that natural habitats frequently occur on steep slopes. Given the proximity of several populations
to hiking trails and tourist areas, risks of trampling and soil erosion are evident. Conservation
planning should therefore prioritize minimizing habitat alteration and implementing site-specific
protection measures.

The analysis revealed that £. argus(Peters, 1869) prefers open, sand-exposed environments
such as riparian and coastal areas, and that soft sand with low stiffness (soil hardness) was
identified as the critical environmental variable for its inhabitation. Conversely, forest habitats
showed low suitability. The primary threats to the £ argus habitat were found to be expansion
of grasslands, afforestation (increase in stand volume), sand erosion in coastal areas, and
increased human activity. Grassland expansion leads to the reduction of sandbars and changes
in soil properties, afforestation causes habitat loss, and sand erosion results in the contraction
and fragmentation of living spaces. Therefore, maintaining an open habitat environment is
essential for the conservation of £. argus, specifically through managing grasslands to expose
sand and restoring and managing sand dunes. Furthermore, climate change (RCP8.5 scenario)
is likely to cause further reduction in habitat quality and distribution range, necessitating
concurrent efforts in habitat restoration and securing connectivity.

This study analyzed the dietary resources and habitat characteristics of the Siberian flying
squirrel(Preromys volans (Linnaeus, 1758)) using DNA meta-barcoding on fecal samples collected
from 13 locations across South Korea. A total of 43 genera and 76 OTUs were identified,
revealing that the primary dietary resources preferred by the squirrels were deciduous trees
and conifers. However, the utilization patterns of these dietary resources varied by season
and region. Regional differences in dietary resources suggest that the squirrels selectively
use resources that are available and suitable to their local environments. Additionally, the
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analysis confirmed that sample freshness significantly influences the results of DNA
meta-barcoding. By employing both nuclear and chloroplast DNA markers, the study identified
a broader range of plant species utilized by the squirrels, beyond those reported in previous
studies. Field surveys revealed discrepancies between the tree species(Quercus) where fecal
was predominantly found and the actual Dietary Resources consumed, such as A/nus and
Pinus. However, the top five dietary sesources identified through vegetation surveys and
DNA meta-barcoding were consistent, confirming the reliability of the DNA meta-barcoding
method. As part of habitat improvement efforts, 64 artificial nests were installed in fire-damaged
areas. While the short-term effects of this intervention may be limited, the long-term
management suggests a need for continued ecological research on squirrels in these fire-impacted
regions. Overall, this study provides valuable baseline data on the dietary and habitat use
characteristics of the Siberian flying squirrel, contributing to future habitat management,
population conservation, and the development of endangered species protection policies.

Keywords: Protected Areas, Species Distribution Modeling (SDM), Habitat Management and Restoration, LiDAR
Analysis, DNA Metabarcoding
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e

=20 Sf GP |GJ1|GJ2|GJ3| YY |GyJ1|GyJ2[MG| YC | JC [PC1|PC2| Co.
ON7|5501Z | Pedicularis ishidoyana Koidz. & Ohwi | H || F | H | FH ][] FH]+H[+]12
SERELLS | Acer pseudosieboldianum (Pax) Kom. o e S e o O I o o B o o I
ZE52|E | Asarum sieboldii Miq. Sl I I I I R B I B I e
D2 | Acer pictum var. mono (Maxim.) Franch. I I A I o A R O I o B

INEZE | Pseudosteliaria heterophylia (Mig.) Pax ol A AR A A R I S B A I R B
MOILMR | Campinus laxifiora (Siebold & Zuce.) Blume I I A I B o B o T

43| K| Envthronium japonicum Decne. T B o I o e R I 1
EEE | Quercus serrata Murray S I I S U I U I I 7
JdsAlx | Carex lanceolata Boott I R I I s R O R I I
TIR|EYEr | Caminus cordata Blume S U R A A O AR A U o I A
MZHIS | Lindera obtusiloba Blume I O s e i O A B I o A
=L | Steohananadra incisa (Thunb.) Zabel S I U U i A RN IR R A I A I

Viola albida var. chaerophylloides (Regel) F.

LEALK|H |22 Mack. + + | + + + |+ 6
CHAFZE | Carex siderosticta Hance 0 I U R I R B I I S I I
WELIF | Styrax japonicus Siebold & Zucc. B o A R N o I 6
E3E | Aconitum jaluense Kom. i A AR A A IR N B N A o S B B I ¢
HELLE | Vibumum erosum Thunb. I R o 5
SteLI2| | Lilum tsingtavense Gilg R I N I U U B 5
CtzH Actinidla arguta (Siebold & Zucc.) Planch. ex Mia. | . [+ | . | . [+ ] . | . |+ ]|+ |+ S
SFE|LF | Fraxinus rhyrnchophylia Hance N R R A A I R SR e o I i N B o}
MZLR | Quercus mongolica Fisch. ex Ledeb. I R R I T I I I I I o
EZLITE | Comus controversa Hemsl., I O O B I O A O A B R I o !
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=0 =10 GP |GJ1|GJ2|GJ3| YY |GyJ1|GyJ2[MG| YC | JC [PC1|PC2| Co.
HISLS | Lindera enthrocama Makino + + 1+ +1 4
M2 | Comus kousa F. Buerger ex Mia. + |+ |+ + 4
ZHLT | Sorbus alnifolia (Siebold & Zucc.) K. Koch + |+ |+ + 4
MYULLE | Smilax nipponica Miq. +|+ + |+ 4
HF2| | Hemerocallis fulva L. + |+ + |+ 4
HASM | Conaalis remota Fisch. ex Maxim. + + +]+ 4
S|2|HI=2HE | Anermone reflexa Stephan + S Il 4
LIESHAS | Meliosma myriantha Siebold & Zucc. |+ 3
23 | Hepatica asiatica Nakai + + |+ 3
=l Allium monanthum Maxim. + + + 3
BHZ2LIE | Weigela subsessilis (Nakai) L. H. Bailey + + + 3
ZANNE | Callicarpa japonica Thunb. + + + 3
=S | Quercus variabilis Blume + + + 3
=ZX|LVF | Patycarya strobilacea Siebold & Zucc. + |+ |+ 3
L2IRH LR | Symplocos sawarutagi Nagam. + + + 3
ZE|LR | Zelkova serrata (Thunb.) Makino +|+ + 3
APNES ’\‘T;izfi?elospermum asiaticurm (Siebold & Zucc.) s+l 4 3
H < Petasites japonicus (Siebold & Zucc.) Maxim. | + ++ 3
MU EFHU|| Corydalis speciosa Maxim. + + |+ 3
Aoz ZHUJ;cZ?nﬁsia iserfafa var. acurminala (Siebold & + + +1] 3
APz Z/?fg’ic)fe;\?f’rgzgjiﬁé’oense f. poukhanense + + + 3
OWZ |12 | Disporum smitacinum A. Gray 1+ + 3
T2 | Rrodbdenaron mucronulatum Turcz. + +]+]3
22| | Lilium lancifolium Thunb. ]+ ]+ 3
ZS|LVE | Euonymus oxyohyilus Mia. +t + 3
=z Rhodoaendron schijppenbachii Maxim. + +]+]3
EHEHX|H|Z2 | Vioka albida Palib. + +]+ 3
SIJULVSE | Evonymus alatus . ciliatodentatus Hiyama + |+ + 3
FIES] Aster scaber Thunb. + + + 3
FELE | Ligustrum obtusifolium Siebold & Zucc. + + 2
ZU|LR | Zanthoxylum piperitum (L.) DC. + + 2
oz SE/@?[hS’SOCOCCUS sessififiorus (Rupr. & Maxim.) +|+ 2
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= =10 GP [GJ1[GJ2|GJ3| YY |GyJ1|GyJ2|MG| YC | JC [PC1|PC2| Co.
2|22 | Vioka rossii Hemsl. + |+ 2
ZO|UXNNR Cormus macrophyiia Wall, + + 2
HEUZ | Punus padus L. + + 2
=222 | /is minutoaurea Makino + + 2
ZFALE | Carex mira Kuk. + + 2
=28 | Prola japonica Klenze ex Alef. + + 2
=20|HO| | Caraamine komarovii Nakai + + 2
EHEZ| | Ainsfiaea acerifolia Sch. Bip. + |+ 2
s=2ll | Polgonatum odoratum var. pluriforum (Mig.) Ohwi + + 2
UMRPEZE | Woodsia manchuriensis Hook. + + 2
NSt =2 Deutzia unifiora Shirai + + 2
O|Lt2|'HO| | Cardamine feucantha (Tausch) O. E. Schulz + |+ 2
HFAH Veratrum oxysepalum Turcz. + +12
=X| | Acer triflorumn Kom. + |+ 2
SAALE | Carex fusanensis Ohwi + |+ 2
HISDAR| | Dryopteris lacera (Thunb.) Kuntze + + 2
MEHNLT | Pyrus ussuriensis Maxim. + + ?
MELFE | Zanthoxylum schinifolium Siebold & Zucc. + | + 2
2LVR | Pinus aensifiora Siebold & Zucc. + + 2
MUS | Acer tataricum subsp. ginnaia (Maxim.) Wesm. | + + 2
AMME | Calamagrostis arundinacea (L.) Roth + + 2
OFZLIS | Malus baccata (L.) Borkh. + + ?
OFX|\Z | Potentilla fragarioides | ++|2
==l | Poygonatum involueratum (Franch. & Sav.) Maxim. + |+ 2
S8 | Saussurea gracilis Maxim, +]+|2
ZHEAX|H| R | Vioka keiskei Mig. + + ?
HEHO| MM Arisaerna serratum + |+ 2
TEME| | Lespedeza maximowiczii C. K. Schneid. + |+ 2
Z=CH Polygonatum lasianthum Maxim. + | + 2
EYI| | Rubus olahamii Mia. + + 2
& Aconitum pseudolaeve Nakai + + 2
ZSHMLIS | Shrax obassia Siebold & Zucc. + |+ 2
2t20f2| | Trgonotis radicans var. Sericea Thunb. + + 2
S=o|8t | Oxalis obtriangulata Maxim, + + 2
Z0H7|L}2| | Disporum viridescens (Maxim.) Nakai + ]+ 2
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= st GP [GJ1[GJ2|GJ3| YY |GyJ1|GyJ2|MG| YC | JC [PC1|PC2| Co.
E{2IE | Filpenaula glabernima Nakai ol A A A I S R A A I 2
BIALE | Carex cillatormarginata Nakai I 2
ESUM | Maianthemum japonicum (A. Gray) La Frankie |+ | . | .| .| .| . | .| .|+ 2
LIS | Tilia amurensis Rupr. S R R O R A I O O O I o 4
SHA=0 | Cimicifuga foetida L. S AR EEU A A AR N N A 2
S2UNMM| Arisaerma amurense Maxim. I N O T P I I o 2
SHINS| T | Shia nberes o, ik (Pab) MC Cerg &XL Chen | +| . | . | . | + 2

x* HE 15 S8

GP. ZEZ3| Vicia venosa var. cuspidata Maxim. Z47Z40|ZE Jeffersonia aubia (Maxim.) Benth. & Hook. f. ex Baker & S. Moore =A==
Carex quaarifiora (Kuk.) Ohwi SSAFE Carex thunbergii var. appendiculata (Trautv.) Ohwi HIC|LFS Angelica decursiva (Mig.) Franch.
& Sav. "L Punus jamasakura Siebold ex Koidz. HIH|Z Hosta longjpes (Franch. & Sav.) Matsum. SALE Carex augustinowiczii
Meinsh. ex Korsh. S22l Polgonatum inflatum Kom. Z0H|H=HE Anemone koraiensis Nakai GJ1. W= Euphorbia sieboldiana
C. Morren & Decne. AFFUMH|ZE Vioa violacea Makino EAE Carex brevicuimis R. Br. GJ2. SIS Alangium platanifolium var .
triloburn (Mia.) Ohwi AFZHELES Neoshirakia japonica (Siebold & Zucc.) Esser QA2I=X Lathyrus quinguenervius (Mia.) Litv. GJ3.
EMNLT Conjlus sieboldiana var. manadshurica (Maxim.) C. K. Schneid. SIS 2IMH|ZZ Vioa tokubuchiana var. takedana (Makino)
F. Maek. AEEALE Carex forficuia Franch. & Sav. AHEMIBI AR Dryoptens bissetiana (Baker) C. Chr. & Atract/odes ovata (Thunb.)
DC. OH7|S Wisteria japonica Siebold & Zuce. Z=Z| Ainsliaea apiculata Sch. Bip. ex Zoll. M= Arisaema amurense t. serratum (Nakai)
Kitag. 22 20\2| Clenatis patens C. Morren & Decne. EX|H|DAL2| Dnopteris erythrosora (D. C. Eaton) Kuntze YY. “FARE Carex
holotricha Ohwi =22 22 Jris odaesanensis Y. N. Lee 2 Angelica gigas Nakal ©HELVE Sambucus wiliamsi Hance 2| X[H|Z
Viola selkirkii Pursh ex Goldie =2tELIS Betuia dahurica Pall. O|X|Z0|& Scapolia japonica Maxim. 22US Vibumum carfesii var .
bitchivense (Makino) Nakai MEZ| Saussurea grandifolia Maxim. MIQUX|Z Potentila freyniana Bornm. ON7 | Ol Chrysosplenium
fageliferum F. Schmidt TSR Prunus serruiata var. pubescens (Makino) Nakai ZLIS Abies holoohylia Maxim. GyJ1. JHHE=
Liriope spicata (Thunb.) Lour. AHELES Morus bombycis Koidz. FEZINE Qplismenus unauiatifolius (Ard.) Roem. & Schult. GyJ2.
IIRIBALE Carex polyschoena H.Lév. & Vaniot ZWDAV2| Athyrium njponicum (Mett.) Hance TH| Osmunda japonica Thunb. AHELIR
Prunus sargenti Rehder ZOFXF Asyneuna japoricum (Mia.) Bria. MG. 7F=sAE Carex Aumilis var. nana (H. Lév. & Vaniot)
Ohwi 7}2tX|L+E Potentila kleiniana Wight & Arn. ZOHLYS Rhamnus davurica Pall. JHTSCH Angelica anomala Avé-Lall. E2|HHEE
Anemone raddeana Regel tH= Euphorbia pekinensis Boiss. S2|UHE Caltha palustris L. SR Kalopanax seoterniobus (Thunb.) Koidz.
RIS Magnolia sieboldi K. Koch YC. Z3B5MO| Rubia cordifolia L. YWINEZ Meeharia urticitolia (Mig.) Makino Si2QDZHLI2
Phitadelphus tenuifolius Rupr. 2HMIHIZ Viola websteri Hemsl. ex F.B. Forbes & Hemsl. Z|L}S Ayomecon vemalis Maxim. LR
Pheltodendron amurense Rupr. JC. =& Aralia cordata var. continentalis (Kitag.) Y. C. Chu B¥SHLV2 Viburmum opuius var. sargentii
(Koehne) Takeda LEHMH|E Viok varegata Fisch. ex Link SEHZ Akebia quinata (Houtt.) Decne. Z2i|LIF Rosa multifiora Thunb.
MUAHIC| Angelica cartiaginomarginata (Makino ex Y. Yabe) Nakai 27022 Pseudostellaria palibiniana (Takeda) Ohwi S =& X|H|%&
Viola collina Besser

PC1. 7|21 Seaun kamischaticum Fisch. & C. A. Mey. 2| Dracocephalum argunense Fisch. ex Link PC2. && Dyopters crassihizoma
Nakai =2tMH|Z Vioa orentalis (Maxim.) W. Becker 32CH%: Arermnisia keiskeana Mia.

% GP:gapyeong, GJ:geoje, YY:yeongyang, GyJ:gyeongju, MG:mungyeong, YC:yeoncheon, JC:jecheon, PC:pocheon
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P FHE LHFORE 5Tl FAHIOD, R 468 o] 2 Aol o] F=
2155 <(323-8)

D ABTANE EHARER | 5T 0% 159 9% 5T 105 VEF 7%,
Voa 2%°] H53ld. dFEY Fo| 27l ol BAA Exs5te FI9TUE
3-9)

5 e Ame 4Ee B ATolA SAuA e o] EYHY

E 36 | BE7| OMYNE S5
HE sty =Y H| 2
1 Pedicuiaris ishidoyana Koidz. & Ohwi Of7|&01=2 k=
2 Viola websteri Hemsl. ex F.B. Forbes & Hemsl. = ElIES k=
E 37| IMEHMEE 9 3j7ME 28
HS 5y =Y ot H[Z
HM=E/
1| Pedicularis ishidoyana Koidz. & Ohwi 0715012 | VU/WU N
2 | Iris minutoaurea Makino =22 LC HM==
3 Jeffersonia dubia (Maxim.) Benth. & Hook. f. ex Baker & S. WO|= NT ESJUE
Moore
ERHR HM==/
4 | Iris ocaesanensis Y. N. Lee = LC/NT SENE
5 Wisteria japonica Siebold & Zucc. oh71s LC HM==
HM=5/
6 | Viola websteri Hemsl. ex F.B. Forbes & Hemsl. 2HBlE | VUW/W B
E0fH|u}Et
T | Anemone koraiensis Nakai Fl_ll } LC HM=E
¥ 3-8 | ARE FE

HE st =g H| 22

1 Pediicularis ishidoyana Koidz. & Ohwi Oi7|50|1&
2 Weigela subsessilis (Nakai) L. H. Bailey HELIZ
3 | Aconitum pseudolaeve Nakai Tl

4 | /ris ocaesanensis Y. N. Lee LaRLRe
5 | Anemone koralensis Nakai S0 |HpE

58 »>



HS =z =Y =g
1 Aconitum jaluense Kom. STE [
2 Lindera envthrocaroa Makino H SIS |
3 | Meliosma myriantha Siebold & Zucc. (=l [
4 | Hepatica asiatica Nakai =& [
5 | Bleutherococcus sessilifiorus (Rupr. & Maxim.) S. Y. Hu AILF |
6 | /s minutoaurea Makino ==E |
1 | Deutzia unifiora Shirai Of st eret e I
8 Veratrum oxysepalum TUrCzZ. HEAR [
9 | Prus ussuriensis Maxim., AEH LS [
10 | Malus baccata (L.) Borkh. OFZLIF |
11 | Filjpendula glaberrima Nakai HelZE |
12 | Angelica anomala Avé-Lall, IHEICY [
13 | Euphorbia pekinensis BoIsS. th= |
14 | Viburnum opulus var. sargenti (Koehne) Takeda BHCH |2 [
15 | Neoshirakia japonica (Siebold & Zucc.) Esser AFELUE |
16 | Syringa pubescens subsp. patuia (Palib.) M.C. Chang & X.L. Chen EHINS|LS |
11 | Ainsliaea apicuiata Sch. Bip. ex Zoll. EE [
18 | Clernatis patens C. Morren & Decne. =%20i2| I
19 | Syringa pubescens subsp. patuia (Palib.) M.C. Chang & X.L. Chen EHINS|LS |
20 | Dryopteris envthrosora (D. C. Eaton) Kuntze SX|H|ZAR| |
21 Tilia amurensis Rupr. I LS Il
22 | Viola orientalis (Maxim.) W. Becker CE2kHHE I
23 | Carex quadifiora (Kuk.) Ohwi ENES I
24 | Caltha palustris L. =eU=E I
25 | Viola tokubuchiana var. takedana (Makino) F. Maek. oES2HMHE I
26 | Carex augustinowiczii Meinsh. ex Korsh. EAbx 1
21 | Hytomecon vemalis Maxim. ILt= I
28 | Magnolia sfeboldli K. Koch SEELIF I
29 | Phellodendron amurense Rupr. EHLIF I
30 | Cardamine komarovii Nakali =20[d0| Il
31 | Acer triflorum Kom. 2x17] Il
32 | Carex holotricha Ohwi N = If
33 | Angelica gigas Nakali = Il
34 | Betula dahurica Pall. SHIEH |2 Il

»> 5 9




HS =z =Y =g
35 | Scopolia japonica Maxim. O|x|Zo|E Il
36 | Prunus sargenti Rehder AMHUE If
31 | Latyrus quinguenervius (Mia.) Litv. S 1
38 | Dracocephalum argunense Fisch. ex Link 20z Il
39 | Viola violacea Makino AFAHH|Z 1
40 | Anemone reflexa Stephan s|2|dufzteE v
41 | Rhamnus davurica Pall. Z oL IV
42 | Jeffersonia aubia (Maxim.) Benth. & Hook. f. ex Baker & S. Moore WHO|ZE v
43 | Iris odaesanensis Y. N. Lee CERHRE v
44 | Carex thunbergii var. aopendiculata (Trautv.) Ohwi ENE 1
45 | Wisteria japonica Siebold & Zucc. o71s \
46 | Anemone koraiensis Nakali E0td|HtzE v
47 | Pedicuiaris ishidoyana Koidz. & Ohwi 047 |&0|1=E %
48 | Viola websteri Hemsl. ex F.B. Forbes & Hemsl. 2H[H[= v
n}l, EGEA
E 3-10 | 047|201 &HXN ==Y
AETE
=M E=(EHD)
=4 | 7t | ’Hd | ZH | A | EF | AFM | AHH2 | D | A2
7712(%) 1665 | 343 | 7.79 | 1692 | 537 | 793 | 1162 | 839 | 302 | 125
N(%) 063 | 013 | 028 | 050 | 023 | 034 | 041 | 029 | 0.10 | 0.30
TSP, 0s(mg/kg) | 41.64 | 36.43 | 31.23 | 41.64 | 52.05 | 62.45 | 62.45 | 46.84 | 46.84 | 46.84
X|2FdK(cmol*/ke) 073 | 031 | 030 | 052 | 0.77 | 054 | 048 | 028 | 0.12 | 0.28
X|2HdCa(cmol*/kg) | 800 | 297 | 245 | 434 | 1542 | 800 | 868 | 3.40 | 1.15 | 21.82
xleFdMg(emol/kg) | 228 | 066 | 058 | 091 | 219 | 203 | 335 | 129 | 044 | 230
X|2+dNa(emol*/kg) | 021 | 0.078 | 023 | 021 | 042 | 0.17 | 022 | 0.12 | 0.082 | 0.64
fol2R|ekE2H emol/kg)| 32.10 | 9.00 | 14.90 | 14.10 | 16.70 | 21.70 | 22.65 | 14.30 | 8.00 | 19.40
pHL1:5] 448 | 550 | 534 | 521 | 6.16 | 598 | 6.10 | 564 | 563 | 6.23
MI|™MEE[1:51(dS/m)| 0.43 | 0.090 | 0.090 | 0.12 | 0.13 | 0.20 | 0.30 | 0.10 | 0.060 | 0.15
2el(%) | 9.75 | 77.42 | 61.46 | 39.99 | 69.63 | 50.60 | 24.56 | 48.00 | 79.01 | 75.85
Ed 0|AK%) | 63.20 | 5.19 | 10.93 | 2366 | 1486 | 21.44 | 4962 | 20.74 | 7.92 | 7.85
(RSP me(9) | 2700 | 17.39 | 2761 | 36.35 | 1551 | 2.9 | 2582 | 31.26 | 13.07 | 16.0
=T m= D(I)?Pé' AFEAL | AFEA] Alote A | AFEA] ot AEAL AR | A
QUE otE otE StE otE ot StE otE
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7h 40l &&d 7$ 84 W A=
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A 71% Ag: 1960 7E 1990d71A] ] B 7% ARE A

- " 7% A5 G SEYAEY A AA 7% 2AGCMR! HadGEM2-A0 =&
A8 &

- o o= A1 205032041 ~2060d H) 2 20701320613 ~2080d HH)<
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- g 7)1FHsl AUges T 7K diE = AEZRCPE  AEIAS
(Riahi et al. 2011).

- RCP45 Alug] @ 247k A7 A o] s Adxo] 21009 CO, =7}

- RCP8.5 Alue] & A} FAITZ 24712 vjEo] o] Fo1# 2100l CO, =7}
940ppmel] =23t 395 714 5‘}‘32%
- BE 7% AEE 30X30me] 3t 2AYE FEste] B4E a8H3S. Worldclim
Atz o} o] 2AYo] & A9, Arcmap 10.79] AEY 75& ALgsle] 2AL S
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¥ 4-3 | MaxEnt 220 HE& S#ZdH+ MY
7|% #Hy 4%
Bio01 Annual mean temperature (C)
Bio02 Mean diural range (C)
Bio03 Isothermality (%)
Bio12 Annual precipitation (mm)
Bio13 Precipitation of wettest month (Jul.) (mm)
Bio14 Precipitation of driest month (Dec.) (mm)

P

A (Eremias argus Peters, 1869)2 315 7HReptilia) -3 &H(Squamata) =] 44
IHLacertidae)ol] &38= 4% TPl O 2 Fremias < WolA 7P G5l XS 714
= £ = 3. 2732 0 = Animalia-Chordata—Reptilia-Squamata-Lacertidae-
Eremias-E. argusZ2 {X|slH, F E3H A= o}F E. a. barbouriE F&37 =
3HTian et al, 2024; 1i et al, 2023). V] EZE=glo} 9 & F-H1A}F 719 AlEXE] A+
A3}, FEopAoF Mo AT Abeldl] FER 72 F27F EA1G ] W sloH,
ol BAGHESY) A Al 37 Zpol& aesloF g AAEHL ef al, 2023).

W

deed EJogE Ay Jhe Ay 1 xy, 1

g2 W (ocelldo] taEA Q). o]2fgh vbd w2 T “argus” <] ojde] | ¥
2 Algl & g Fo) oz’ B AAIZIKIm ef al, 2010). A2 B F50
-+ Zo](SVL)= 60-80 mmeo|™, 2E]E &3 AA A2 150-200 mm HE =
HyE T glon mElE MA Zolo] 60% oS AE = S TS Ao
Al AL wE o], WEu], mgjdolrt 4R do] 33 44 7] oY

(sexual size dimorphism)& ®A(Kim et al, 2010). ©]|#3+ A2 o3 A H27] A

7+ Ao} 4 Aels ARE PENNA Ao AP, nEd B Y
WolE BuElE], TAE - wAY AAELS Aol o Z1 AFEES} =
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FRAAAW L IRIEE X3 S SEF, Wes, 5=, HAo AT 5 55
Aot ol BEF T3 FZAME AR YT F=AP X H o) B
o)X= A 27t 4 R Huang ef al, 2016). 3k
T2 Ao iAo A sk X0l A F o2 RSl 9o, o]E 414
A= AL, B4R B, AR dlE ToE TEE T Qg Bl siQkATol A 23
H A7l RUE"E A7 A 5 ol AT 7] SV s vt Rl
Ao, o= AAA] BEo] MAT &l A daFs Fohe ZARE AAE
(Chang er al, 2021). 3 A 5 A3 AAANAE Aqf 2 A To] T =™,
ES AL, HA A= o nAAAA alo] AT FAld Fa3 JES sh=
Zo = ®id #F 1e(Cho & Son, 2024).

3] MATH MnPS o g AT D THA AolE K]l T, B, BAIo}
MATE W2 A2 R)et Z MAT FRE VA v, @5 MAITS F& =A
A2 Ao A g o} Aok A kAol Bal nysrE P gl(Park
et al, 2014; Li et al, 2023). 78t A7 A3} = MALE & AY I

S

b

&
A

-
T

_olg
2
L
oft
gl
1>

an

=
alsl A ol war 73R 5] AldE o Aoz FXlwH) HY
o] %Xﬂf’é}. T A AL A 2po| = A E =, 1= - A AT

Fo oy & 27 33, AR AT ot FES BYDeme et al
(2022). &= WAL BRI 9] A28 QIXF wke] A3l F& Asd
I AGA A2 o]g JES Ho|H, o] A7|FHo=Z J)
288t o= ¢le(Chang et al, 202D).

AEX o2 FHAAWL FEOMA o} MHd AX HA EE3HARE A GHEZ G,

T4, e 540 Aol 53] = AT AdkE MR oF w2 7135 T

Hlal, 7] A RUEPES Bl WolE Adststal Astd 7ol 7Rk B

& wlEo] Ha3NTian ef al, 2024; Park et al, 2014; Li et al, 2023).
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MAIRI SA1 | MAIZKSA g1 | MAIZKSA 92 3*?)'(?)"5 A (*g;)E p-value
sl 4 3
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afi ot 0 4

th A2 744 E2(GLM: Generalized Linear Model)

- AREANA FHE AEEC], HE AEE, EY 2R EYF AL kL
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1 71248828 3 Q73R A4

7t ASHETHEFE HL

E 5-1 | SHsEN & HE 9S4

st Preromys volans
HEY Siverian Flying Squirrel
2FstH || A X|=(Rodentia), HA21H(Sciuridae)
H5x AR HELAV|OMIME 15
X 518 HA7IEE 3282
< TV IEMEEMTIE VU(F )
(=) HFE, 22X S SAMXEZ M Qs
I |
X|°” ._1:'1'0“ T':--
(=9]) 2fAlof S5, &= EF, 42 o=
=Egx
A = A2l XY, 2 M MAIK EHA Hs SO
INHZ =M Qlsl A 7t ZAstn A= AH
| AH = =LA =
=0/ AFZIMERA L SHRS| OWIRA|, SAME S
- MEALM X ES A
HAE AFHD oFf
- (MERE) KA HIE(75%)0] =% QAo =E AXE ME(6XRIM)HME A MA Y =M
golst
- (Gletnz) SEEXE DE=s 53~T773m7HA| CHst T=0f|A| &kolst
- (UAIGIEN) SRITAL 23} O]A MAISHZES| elate atpdsalo] J1a Bt =88 2 YHFES ZEhelod
CItsh lAMStANM MAIE
- (SX0]8 £8) XASXK| %‘%ﬂf FE2 QLELUEI 7HE BULD LR, SE|LER, SAKLE,
e R £0is2 FHe OISt +58 SAIE 28

= =
! DBH) E°4I|’“ W ns 52 5 180 245 3550| &elzl0f XM W +352| T

86+15 lemzZ 2folE
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2RS4 TES|T| AR Mex] B

. A7 14
D shstha MaAd
b AEE B2 AHEAR) 9 AR ARS B shsniAe] B £Ue
A% AHHES HEY
2) ATA AENA
b AT Mol shsrhgel ol BHS £ A5 A9 AFL ;eistol
% 5AHe HF AHHLY5-D

L
AR AFA, BEEE AT, ddT, I, BN, AL, A71= A,

Aepd= e, ST, SHEE ASA 5 A= 1270 Al 1370 Aol 31

- Legend
& AlELEH FESE LR
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7V AAA &7 EA
D #3dx= 43
7D etk o] AAA] o8 54 S}l Bl Ho|d AfYAT Al AL 2ARME RS
&l -2 2~ZeHnhttps://scholar.google.co.kr) ¢} St T4 B A 1] 2(https://www.
rissknE ©]-&3ste TRAE=E, et B 5) F 4048 3 2 AES \

2 ARAT FE 3 53
b @R GRS DAL B SheniRd Bus Besiel 3 197kAe) WsE
AAste] dFzAE A2 & gt FHHE 5-2)
E 52 | HEEA 2TES
Catsgor Variable Category Variable
1 Weather 11 Elevation
2 Tree count per grid (fecal-based) 12 Fecal-detected location
3 Distance to the nearest tree 13 Crown branching
4 Diameter at breast height(DBH) 14 Crown branching height
5 Crown width 15 Tree mortality
6 Fecal count 16 Fecal deposition pattern
1 Fecal color 17 Fecal length
8 Fecal area 18 Fecal width
9 Fecal-detected tree species 19 Freshness
10 Fecal-detected tree height

W 2AA7E 423 39 s A8 2549 =

h A9 ¥ 10x10me] W 7Eo= RREALE T35t
RIE M-S FAoE AP

2h) s =(Elevation), E4(Weather), ¥ 2] 7i<(Fecal count), 247Z(Feces color),
H A (Feces area), &7 $F(Tree count per grid), 27 | X](Fecal-detected

location), §~32-%] o F(Crown branching), 2 A &ell(Fecal deposition pattern), I
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202548 THER(7| oIS MAX] B -

Al o F(Tree mortality)= 215 &< & dR=zARsEl 7159

vh YT U 29 25 FF(Fecal-detected tree species)> H7MESES 7|FO 2
S I AT

v} w59 s=al(Fecal-detected tree height), <#¥#Z(Crown width), #¥#A] =°](Crown
branching height)= 31354 71& o| &3t AstA SA3

AD T2 7DBH)-S FLEAH3M, MDS)E o]&3te] Ed&E AH =4

oh) Ew o] A7 (Feces length)3 @78 (Feces width)-& A ] ~(CD-P15S, Mitutoyo)=
o]-g3t] AHsA ZAHE

b ¥ A =(Freshness) A =oll whe} Hold 24 f-5 2 855 F2lsh] 218
T, B YEARRE T3 7153

2h Hold EAAFe} nlwstazt ststhEs dsds vkgste] W A v

Ay

100mE 7|=o2 749 13242 €4 u&E 5 #& 552 4

1}. DNA meta-barcoding 7S ©]-&3F o] £

DAZSTH Y 2 2
7H ZAANNE 24 ALH2-39)H EHUSYE Yiro] EHE AR Y
5-2)
) ¥ A 5= Silica gelo] E90E sample tubeol] ¥-& 3 ofo] A~3S FHslo] %L

AU A T SPE RSS2l DNAS FE571, DNA 5 #744] 200
EE -70C Wsale]| 2asgt

a8 5-2 | AEE st=ttEr 28 FE
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2) ¥¥ DNA = % PCR 53(O€ 5-3)
7ph £ DNAE QlAamp Power Fecal DNA Kit (Qiagen, Hilden, Germany)S ©]-&3}<]

o
g2 B golg2 AE g2 ARZE I3ty Aliste 25 19
th F=3 DNAE S8 4 A 4)9H-3(polymerase chain reaction, PCR)® = o] meta-
barcodinge %t FHPSE o] &%
3) mEZEeol DNAS) COl 4 Ao o83 shsta+ F 54 '\
7h &9 DNAS] 5 F783t7] ¥1ste] & DNA barcodingdll & FXALE o] &5+
n| EZ = o} DNAMtDNA)2] cytochrome oxydase I(COD f42ke] 313-bp AHE
SIS
W) 7314 SZ& 93 PCR Zgto|H = Leray et al (2013)2] mICOlintF2} Geller et
al (2013)9] jgHCO2198% o]-&-3}
) F=3F DNA &3} zglo|y, E/FE E3tsle] wh-8-stH a1, Mastercycler Nexus
Gradient ¥ & o]-&3ste] FF3I51aL, &0 &
oA H7)1gdsste] &R1g 3, DNA 9714 <
2 AASF PCR AHE-2 Dye-termination WO 2 w23k & ABI Automated DNA
Sequencer 3730XL<S o] &3] LS A
1) DNA sequencing= &3l A2 A Ad HRE v A3 BAE( NCBI2
Nucleotide database®l| 4] Basic Local Alignment Search Tool(BLAST)7 242 o]-8-3}<]
Hi A AEs AEste A5

Hh e, G4 PR B JREs 4
Y}

oZi

olN

at7] 9la) debd= FHTlA ST

sy
TrF(Tamias sibiricus) ¥RMES T8t o] 83
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0284 SHES| 7| AU MA[K| B3 .

4) DNA viEblad B4 #olg % 54

7P sttt 9 F Hold]l A EF AEE T35 98 & DNAS g HE FHo
)8k BIH AR <<l internal transcribed spacer 2 (ITS2)2} ¢4 =4 DNA(CpDNA)
9] ribulose-1,5-bisphosphate carboxylase/oxygenase large subunit (rbcl) 7 Z}-2]
2 #-S PCRol DNA meta-barcoding #4418 4343t

W ITS2 Fol gt 2442 HEe xgloln ITS2-F2} ITS2-R(Travadi et al, 2023)&
o] &3l a1, rbcl FAAF 442 rbcL-FMaloukh ef al, 2017)¢} rbcL-R(Travadi et
al, 2023)= o]&%

oh W8 o] E o] &3 AR AlE S vkl DNA A5+ W EAl% ampliconel] o g+
A71AE HARE 3393, DNA A E ZAA o= Mi-seq NGS 4 -& o]&3}
siute] W el e A= gdde] W] W& dUIAE &4 AEE

3 S AL Sx(read count) 10,0007] ©]4Fel 73 -$-olut H=3}
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AE NEEL FZ4HE Ho| AF(Amplicon Sequence Variant, ASV) el = &
3k 3 NCBI¢] nucleotide database 7oAl BLAST =210 82 fAAES HEF

np) GAME Ao zhzbe] ASV Aol tha] 95% o|AF Hlma}l, %i]l‘—;(identity
percentage) 98% ©17&<l HlolE FolA HiFAEe AEste] 2AH-EEFES
(operating taxonomic unit, OTU)E A &gt

Hh FYE 7o dAEE Y= A5, =9 OTUE =7 A8y A=%
OTU9] 2]& Z(species)®] E-FA|71+= NCBI2] Taxonomy databaseE 7]F 0 & 3+5]

[e)

=

=)

i

AP E AFollA AlE Hold-2 &H(Genus) Tl E EF5F3 3L 47 -2(Genus name)-=
o] §le Aee 2

al
THAEAL T T ESEHEY T8-S Adsiia, s
54 VIELR &t o]&ete] Hold Z5S AT
op w3k o 7|EFH A & 21E Fo|u} ASVe] readcount”} 10 ©]3}2] OTU= £4
o] A A&7t
2P sF=thEz wo|gdo] Al7|E §-92 xtol= &oldlr] 9| Bl 2ZEAQ) Wilcoxon-
testE ©]-&stAaL HolE o] g+t3tE #lsl Read count%k% MRS A% T 7133}
Rnom o RIZ WS o] &3

tlo

b

D) A W IZ4a7%d AR A3 -& USGSell A #ll-g-sk= Landset 914897 2 AR A}

o
sl FAll AT e A4 A9 AhE]s A Yol M= AHEds)E A
5)
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22t EE(7| tEUE Ak Bt -

2) AT AF L A X A P
7D shsthgEl AE, AHoE 9d, RUHY 2w 52 neste] Ay AL
%

Wb A W shstgA @
2470 AAE AHF

h shsthgAle] A5 WA 2 el Fo) GFOE B Y el FAS Ao

AgsHE A B4 Estel el AAT 3-47) Qgstel MXT.

Favgol A B A9, FEFEN BYFEL 1T o] F53

y

F AX3ga B Eole AYATA L Beld ZWOR Tefste] of
=

AL kgt &9 A oF 150%150me] A7 2

2 REAY FuA Ao

D A% M9le) shsthgdl 28AH A2H 2AE B3 44 BHEHARAEA
7, ol 5, - 91 919 el 5 wdsie] opgAE B nETY F1
g 53] HE AP
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3

E 5-3 | sHeCHEF Hold H MAX]

an
0z
A
rgk

ZAF A

Categoryt

Summary

Reference

OlH|Z|Z} CHEO| MAlISHE YCtatE| ZE( Gaucomys volans, G.
sabrinus) 2  S2112|w 2| (red-cockaded woodpecker)2|
SK|E Yot =Re| &2 MASHE 59 S0 =74sH0

Stoddard, 1920 \q
Weigl, 1968

e %’:ligi She7|e 5t Harlow.and Doyle, 1990
e hTe - Helmick et al, 2014
SH=CHFF( Preromys spp.)= HHLZE AEg F|Alokes M2 Ando et al, 1985
TOZ =N, X|o|F/L BFECE Of2t Z=F2| LO|Lt AH7| Thysell et al, 1997
= 4 EFR, 28 SE 78RNSR dAolk= ASE EUE | gmith and Xie, 2008
U= SHECIEF 2| HO|ACZ= AlE 230] &I=AL, AE | Aulagnier ef al, 2009
Sieciels ok MAIX|of 2t o] Zsh= Al20| et Wilson er al, 2016
540/9) = SHSTIIF|O] TSt 2i71= 2t 51 ol @izt Zd5t0f MA ~ Isii, 2005 .
X 0|2 EM. Hi|HO|L} EX|E 0|26t= LIFe| =82} 21 | Asari e a/, 2009 Murakami
Aol HEN £ S0 &St AFE0| EIED UF et al, 2021
Sholl MAISHE SheCIaFE LRREO|L 2, & Stojup = | Cho eral, 2013
Sele} 22 2 ol B0l il S 213, ASNS S Woo ef al, 2013
£ atE o1, AUoIME RIRLR S3 HALIR S(Copus|  Han ef al, 2018
00| Of2 A3 AITE JIEE MASHE o= solg Kim, 2018:
HeH stsCiztzlel £2 Hole 22|UR(Anus japonica) 2t Lim et al, 2021.
SEUR(Umus davidiana)2| ~E3tM et HSEL2 LA 2L Won, 11967
= Yoon et al, 2004
20l 7| 2HCR ASE|X| 22 £0{E0| ot SE2| A5
oM FehEl ZHE SAet ALY DMSEot ofLf2t S29| ASp|
2 MIMZ S0| 2gkEl AEH0|7 (0] 284 DNAOI= Ol2st ME= Pompanon et al., 2012
OlM ReHE Clekst ZF2| DNASO| EgtE MEHE ZEXKE Mcinnes ef . 2016
2 DNAO| CHEH 2M2 ol LHF 0| E, =59 RrdE He et al, 2018
THR| CHst MEE HMSdske ATAHER 0|8 Schultz et al, 2018
S=0| thet 2=l MFO|LE 2], glo|= HIZEEMe=Z 2| Schwartz et al, 2007
& = 9l & SHPH A AE, *OI°J HE F| S Cjkst|  Stansbury er al, 2014
HEtH =S MESHH, dEd MEE e + US Lesmerises er al, 2015
S2 2H0IM Ho| 2M2 Soto|Lt H014S 0|83t x=A|sts | De Barba ef al, 2010
SA80L oLz} 2H0lM &5 DNAS that22 Holglo|Lt | Borthakur er al, 2011
HLMTel Z-50|H2l SeteA2fHS(PCR)S S5l 4| Pompanon ef al, 2012
Eol7{Lt Che| B Z5H AE8E 5 As HE =20l Berry et al, 2017
£ 0|23 HEHIZE t 0| 0|2E Yamaguchi et al, 2020,
DNA Di[EHFREIS RMICHT MBI HBH(NGS) 2 0|8k Carlson, 2021
AloZ PCR ZELE Lo EXHst= ZE AH=2S| 7] MY

[@2e]]]
= =
LY

HEE oo H|msh= YA
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Categoryt Summary Reference
- (HFAR) 29| sterlatF= AR S Berla) S 50 &
ASEE 0/3st HE= oPE CHtF el BHo|/I22 12712] H

Z L2 AE &(genus)S2 Motsieim, 0I = HEUR

(Acef), —C')—EII"’l'_I_ —|(/4//7US), XPSH"I'T = o 87H /—|\ é! %%
Z ojo|glog 2

Ak v

7Z) EHA o] 739 wol A, A= mEt BEA YElu=d 4
=9 35 SHAE, AR FlH 2 wid=e] A SAALIY =%
ole] ofsf IMALE YEPHTH 5-5)

(a: SAAIA, b: ZAMAIL,
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202641 DER(T| IHR Max B -

:: S @  ®

L]

. Hold B4 A3
D &3 DNAFE 54 A3

7h vkt 1270 Al 1370 AR oA 33 shsthaa £ DNA 187) Al &ollA
DNA A g& o] &3] & 543 Az, MIDNA COl +AAF A LD& o] &3+ BLAST
A Ao A G dzTE o] &3 thEF EWS AlLstal 1770 ARl sk=th
HHolA Bid AMdo] HAFAKXE E1%

W) AE 7t gape] i il A B 99.73%014 st a-A(Preromys voland) 2 <)
H(GE 5-4)
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54| 2H DNA & S8 d1

=)
Winter(03) Spring(05)
Site Sr? L? rﬂie reI\IAaOtSetd Cé%iiliés & Site Sr? 3 :ﬂ;ﬁ reI\IAaOtSetd Cé(r))seiliis &
HP 8 Prteromys volans 99.4 HP 5 Pteromys volans 9.4
GR 3 Pleromys volans 99.4 GY 2 Pleromys volans | 99.7
GY 5 Preromys volans 99.7 YC 6 Preromys volans 100
YC 5 Preromys volans 100 YJ 15 Pleromys volans | 99.7
GJ 9 Preromys volans 100 SB 3 Pleromys volans | 99.4
SB 2 Preromys volans 99.7 GM 8 Preromys volans 99.7
GM 4 Preromys volans 100 YY 1 Pteromys volans 100
[J 7 Prteromys volans 100 [J 5 Pteromys volans 9.4
SN 4 Pteromys volans 100 Mean+SD 99.7+0.26

2) @ DNA [TS2 wetvt=d 2= Hol
7D &) DNA ITS2 Weht=y ZAx}

- ZHE T 5E(YY05), AT 32103 5E1I05), BAEE A4 3E(GI03),

G F-o] 346SB03)H 5L(GMO05), G4l 5E(YJ05), FZAl 3L (YCO3)} 5L (YC05),

715 A 3EON03), 8= AlTAl 59(GY05) 5 1171 A s e Hold

A AH7y =54

- YJ05el A 147 OTUZ} A== ZAME Al T 7P ©kar, GMO05 1178, YC05 1071,
YYO05, 1J03, 1J05= 97H, YC033Z SNO3-2 871, GJ032 77]¢] OTUR Az, SB03 671 =
OTU =22 YEehd

- FAA A AA-H ASV A& 50571 01H, A7 D Aol= 240~275 A1 base
pair, bp)elal sl=¥ H Read count= 18748.2+337.370/A 5, H++ OTU=
9.2+227MAN &2 EJAFE(E 5-H)

- JAAF o2 257 &9 447) OTUZ} A=HaL, AR Betula), <5
(Quercus)©] 571 OTUZ 7} w@okar, @3 U-F(Acen 470, 8 V-4:(Alnus) 3t
2UREPnu)e 3N, AE(Actinidia® NPT (Corylug), A&
(Rhododendron), =5Y7-4(Ulmus)& 2472+ 2712 OTU7} HEH

- T3, miVEE(Sorbus), AANTFEHCarpinus), AR Z<(Humulus), 7HIU5-4

(Juglans), &FI5-4uniferus), A2 NWF-(Lariv), W& Lespedeza), MEFA| o]}

®

24 2t

210 ol

115




S Metasequoia), =3V -S(Platycarya), AAIF-S(Populus), BI5-(Prunus),
W EUFSH(Saliv), WEUF-(Styran), 55 Texus), W2l &S Thymus), 354
(TiiaAN M= 2+ 109 OTUZF H<E4

# 5-5 | 28 DNA HEtHIZEE 2AM(ITS2)MAM HEE 0TUSH read count

DNA sample 1152
Read count No. of OTU
YY05 18897 9
1J03 18980 9
1J05 18272 11
GJo3 18831 7
GM05 18955 1
SB03 18750 6
YJ05 18058 14
YC03 18972 8
YC05 18999 10
SNO3 19020 8
GY05 18496 8
Mean+SD 18748.2+337.3 9.22.2

W 57 A T2 ehikas A

- ANEEEE YI05A 1278 <, 105914 970 &%, YCO0591lA4 87) <5, YCO3ol A 770
<5, ONO3, GY05, GMO5ol| A 242} 670 <5, D033 YY059ll A 242t 571 <5, GJ033} SBO3<l|
242y 474 e OTU=°l d=d
- AR #ld OTU oA s Lui-&o] JA| 17 AlRollA 5 HEH AL
Al

2
_1

]

SRS ) AR, FUTEL 87 AR, AIUTES 67] AR, ThElEe 57
A&, Aol & A REL 242h 47) A, SEITET MRS 217} 3]
N

k2t 49
SR as) 2R, AU 47 ) AR, UnA 0k, sy
_]_:[L

D GUTE, ATUTE, el Wb olokk, AAURS, HELT-S, 03
R, RS Mg, RS, LEURE 52 247 D) A=A 45
- A2 gL SEUTSo| BAT%E TP =S &S XY, Thg 1157%,

ARNR-4: 9.09%, THE U4 8.94%, WS 8.76%, =5 U4 8.17%, /Ui
% 2.11%, A A< 0.80%, APAI VRS 0.71%, 345 0.43%, A4 0.38%,
S5 0.15%, MEWT-<5 0.14%, P74 0.13%, SS8u--<5 0.05%, PIERA
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oo} 0.02%, AP B THTE, RS, AelE, SIUTSE, AR,
FEL WL, TS 242 001%2 UERHILE 5-9)

1 'l
- @A A3 FURE] A5 o] 7R Bol ElEE e o= FRlgd

wet Alg dEe] Hss o4 459 HEE WA Yehu AdER =9} ve-3e]
] s+

Carpinus 0.8%

Bl 2.09%
Corylus 2.11%

Ulmikis B T

59 | ITS2 HIEMHIZE & S5t sh=LizF HolH

th A7 [TS2 wletnl=d A}

- [1S2 WeplEY 4 A5 Al7ld o2 78 A7, 394 39 571 ASE(YC03,
GJ03, SBO3, 1J3, SNO3)ell A= 137 &Eo] B+t 5201307/ A2 AEH UL, 59
o FRE 670 A ZE(YI05, YYO05, 105, GY05, GMO05, YCO5)AE 217 &Eo
767E258MNEE HEF

- 32 Yol9) LU0 T042%2 71 =2 H180I0 1, 5T 17.81%, A<
10.28%, 21745 0.58%, MM 0.28%, TR 0.23%, 7HQRIES: 0.22%, Aolubi<s 0.065%,
wERAF ool 0.04%, M dR<s 0.02%, St WU 2171 001% o= Uehd
(13 5-10)

- (6€ Hol9l) euEuF-4ro] 29.89%2 71 =2 ¥l&-S YeERI L, tal<s 21.18%,
TS 16.50%, Ee< 16.18%, ARNT-45 8.07%, N HT-<5 3.71%, A1oiu+-
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& 1.44%, MAIE 1.31%, 34 0.75%, Hll S U< 0.28%, M EUHT-<5 0.26%,
U5 0.22%, QLA 0.09%, Su-4 0.03%, Sad e 7SS, 75

—}]\‘ Tv'lTy T
Se 7h7} 0.02%, TSI AE S, MRS 212 0.01%F U3 5-10

Pinas sy Pnlada_ T Carpinias 1.440% ot 3.0

Corglus 3.71%

Z18 5-10 | ITS2 HEHHIZE & Set Al7|Y Sh=CiEtF Ho[d Z1f Hjw

(zt: ASE Ho|H, 2 =& =o|d)

3) A=A DNA rbcl F3#F wlgptZ oA AEE 21E Hold
7 95A DNA rbcl 32+ wEntay A
- A% A 59(YY05), Q1A 32033 5L105), AAEE A 3U(GI03),
@ 39(SB03)= 5E(SB05, GMO5), BF=A] 54(YJ05), B A 3D(YC03)3} 5U(YC0D),
771 % Al 386N03), Aehd= T 32(GR03), T 38HP0I)T SLHP05),
A9 AFA 59GY05) B 157 A=A 2old §HA Ar) £7g
- HPO5e| 4] 157 OTUZ} &= o =AM AR 5 7 %L, YJ0334 HPO3ell 4] 1374
] OTU, GM05, SNO3¢l|l 4= 1170, 105+ 1070, SB05:= 970, YY05%= 870, GJ03=} YCO3
& 774, D033} YCO05, GY05+& zH2+ 670¢] OTUS L, SB03 GR03-& 47§ = OTU7}
7 A=
- AAN A A ASV MEL 37970011, A71 Do) Dol 223-275-bpolaL S5
33 read count= 31411.3+69.07/M/A &, A&H HF OTUE 87434722 3l
=(E5-6)
- AAH o2 367) 42 4970 OTUZ} AEH L, auF-<o) 7702 OTUR 7H3 B3k
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, AVF-E(Abies), HFU5F-4, A WF-4(Lindera), -4, 1284, g7
(Rubus), v AEZ3(Smilay), =B U548 247 2719 OTUY} AEE

st @S U-4, oes, AR, oFd ol 7 &(Brachythecium), Aol Vi-45, 7
VS Cedrus), B T-4(Celtis), 7N -4, A T4 Cryptomeria), A%
71<(Hondaella), 7Yy Ai-<5, i<, sl 71<(Lactuca), A<, AeEls
AHIR-S(Malus), 7V (Picea), B3| UH-45, AR, alubp &, %%7%
2ol Pylaisiadeipha), W74 Pyrus), W =545, SFUR-2Sambucus), S
.2 Toxicodendron), vV2Y&4( Trachelospermum), 7152014 Viscum)-& 242+ 1) \
o] OTUZ} =4

111

I g

He

H 5-6 | 28 DNA HEtHIZEE 2AM(ITS2)0M HEE OTUR read count

DNA sample rocl
Read count No. of OTU
YY05 31398 8
1J03 31450 6
1J05 31464 10
GJo3 31437 7
GMOb 31451 11
SB03 31393 4
SB05 31379 9
YJ05 31460 13
YC03 31403 7
YC05 31442 6
SNO03 31429 1
GR03 31382 4
HP0O3 31185 13
HP05 31450 15
GY05 31447 6
Mean+SD 31411.3+69.0 8.7+3.4
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530 A bl FAA ey 2w

AEERE YI059 HPO5OIA 242 127) 402 7 e o] 7EH213, SN03e]
A 1078 45, HPO33 11059 A Z+2 971 <, GMO59l A 871 <5, YY05%} SBOSO| A 22t
671 <, YC033} GJO3, 1J03, GRO3, GY05, YCO5ol A= 22t 571 <, SBO3 A 471
%, GRO3OIA 27 4 o A%

A= FE OTU Fol s AR go] AA 157 AReld ZF AEHUw
oURE 1) AR, i) durse 7}
A ARUREL 67) AR, el 57) AR, B
w7145, AN, S REe 212 4] AR, weﬂ S, %—»}
242} 37) Ale, MATUTE3} AUTE, T2, %ﬂgom  HEYRE,

nakZ 4o 717t 97 Al B

_‘?L

<5, ﬁ‘%ﬂi?, %Ulfﬂlﬁ*%ﬁ, U, Aol &2 42 Ul AR AT =

AEE MIEL QelpREo] 43.45%2 71 =9l MIE-E AASAT, 2pEdol
17.50%, THel<s 8.49%, M OIUFR-4:(7.36%), A4 5.96%, =F -4 5.24%, AMAIL
T4 210%, TEU-S 1.89%, QDS 1.84%, AE7)4: 1.58%, AR 1.37%,
w4 1.20%, AL 0.48%, WUT-4: 0.36%, WIS 0.27%, BHAFES 0.23%,
ZFel < 0.12%, B3t A4, W EURLEL Zh7) 0.09%, f‘*ﬂW‘%‘%@
0.08%, U545 0.05%, LS| 7)< 0.04%, LT3} BAL om & 747} 0.03%,
Al et AThRE - 7h2) 0.02%, AAURET S URE, Aol & e 7zt
0.01%, NFLO|71 &3k AABURL, R, AlEol7)% mu e 7

Hou vu|gk sEo 2 FlH(1d 5-11)

4
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F=ChEF 9ol

Olr
o

18 5-11 | rbeL HIEIHIZE S S8t

h A7 rbcl F2AF HEehntay Az

- 1bcl A miEplEY B4 AR A7 mE AR, 3960 3% 771 AlSE103,
GJ03, SB03, YC03, SN03, GR03, HPO3) ol A= 227} £-50] 5.71+2. 817NN EE AEHU,
5ol =39 87) A =E(YY05, 1J05, GMO5, SB05, YJ05, YC05, HPO5, GY05)ollA= 3171
&£E0] 7.88+2907 M52 HEE

- (32 Hole) 2 FE0] 62.89%F 7HE T2 M &0, AUFS 2381%, =FU
4 11.23%, AHRRHERE 1.35%, ARAUHES 0.23%, R 42 u-r&3 A hb &2
247} 0.14%, PFaFES 0.10%, BUF< 0.06%, Shelsat AbahgF4o 2hzt 0.04%,
FYUF-E3 siuggEe 2h7E 0.03%, B 0.02%, ek b

&2 Z47F 0.01%, A&} & dALol7]4, W

2 AEFNoY mug FEoE IRIF(THE 5-12)

- 62 Hol9) 2eUFEo] 2646%= 71 =2 vl&o|aL, TS 15.87%, Ao U
4 13.80%, &5 11.97%, AU-T-45 11.18%, AMAUH-S: 3.73%, THE U4 3.55%,
QS 3.45%, A7) 2.95%, TV 2.28%, AR 1.38%, XIEE<
0.89%, HUF-4 0.64%, vlU--<5 0.50%, vt 0.34%, 7FiU-4 0.22%, W ST
£ 0.18%, e 24 0.14%, WUF-S 0.12%, FT-2 0.07%, SIS 7]14 0.06%,
g7 &0l 7|43 2UF4E Z47F 0.05%, A< 0.04%, Ael<s 0.03%, 119E o)

7453 Aol 7%, GRS, AR, A At & 217} 0.01%, -
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T8 5-12 | rbcl HIEMHIRE S S8t Al7|8 StsCiEF =0l Z3t Hjuw

(Zh: AH=2E Ho|H, 2 =& HoIH)

4) ITS29} rbcl F-21AF wWepml=d vlw 9 732
7h HERRLEY EA4 A geld AE

- ITS29} rbcl. 2k wiekaksid o] A3 xfo] o] A%, ITS2:= 3 DNA ol $12]35}7]

ol A=A LstEolAe Al W o] 23] Holde Aol F:A AR}

THE T dom, ibcLe A= AZA7H F sl AEA Holl f1XI8E7] el

|
AZ7} 4stieks 9S4 DNAE ol 7hsAol Qo] AEsE 529 Aol
=]

#o] g

- 3] DNA %2 AZ47|#20 J=A DNA nls) zAtddele] &8 Fo& o
we) FaE 7hedol 7] wiel, 24 A3t e AR ollM Aol Bl

AA = read count DA rbcl A A HERFEZ A7} [TS2 HEIZHHET ¢ &

- 3L OE 7Fe A A ARE o] &3 EAF T T4 7] He HolEH|o]

2~(NCBI nucleotide database) Woll alld &< A de] 555 e A=l wet 24
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7 gk 4 9l
- TTS29h tbel, F WiEpsts AshE FHE ), 458 OTU: 5 4349] 767} OTUR

el

- AEH 4349 7671 OTU F 407 4<] 7371 OTUE #&2 5ol om, 37 49
37N OTUS Aej2 &= 3lg

- QU ARUTS, A4 5 3271 OTU= TS29) rbel #2172t WiEh= o

Al BT ERIEN oL UﬂE‘r*ﬂﬂolo} , WS-, FUi<E 5 1371 OTUES ITS2
A Aol ATt FRIE AL FEol7|&, ML &, Bur&s 287] OTUE
< rbcL F12; el G A A RE ER1E(GE 5-7)

- FA GG EA ol o3l AAHE ITS2 AE Foll A& 0.02~2.99%, rbcl A <
o4 0.00~0.18%2] readE ALt BE AEEd ts] ERTHLZ HoHYy, &
3] rbcLoll A= A=A e+ read®] HIE©] 0.015+0.045% % EF<Q1% o] 99.8% ©]/d<]
H=E-e BYE 5-7)

¥ 5-7 | ITS22} rbel #&A} MEHHIZEE Zto| H|W

No. of Overall No. of genera No. of OUT P
% of
. DNA Read .
Analysis | undefined
SaMPI€ | Genus| OUT |Private| Comm |Private | Common | S€dUeNces reads
analyzed
ITS2 11 24 44 7 17 13 31 18748.2+337.3 {0.900+1.197
rbel 15 36 49 19 17 28 21 31411.3£69.0 |0.015+0.046
ITS2 +rbcl 15 43 16

- B dFdA =AM AR T OrollA AEE AUFSITS2 1171 A& A A, rbel
AR 157) A& A, L UF-ITS2 870 A&, rbel F-# 1) AlB)2) Al5d
M- AT 0.16-96.83%, L2 UHES 0.01-9853%2 wl$- W& Wegout ﬂur
HF-EHITS2 87H A&, thel F32F 77 A 8)2 AEE AHS Bkou A5 vE
0.4% 0|8t we FFoz zjelg

- ol2 <&, LYot AuFtEE 2o A Ho|A FQ8 Hol|do g o] &H Il

= Y5 &Y A4 JJr—(Alrapetyants and Fokin, 2003; Isii, 2005; Carlson, 2021;
Murakami et al, 2021)3} A}3F

- ERL AIREE HEo] gE 2 7RA|e] Ho] BEo] Y =xolu Asd, ol
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U AR AI7T AR 23 Sl ek Hold o] SRR oyt 7 Wl A4 5=
o = po] T o7 FHH(Spitzer ef al, 2020; Yamaguchi ef al, 2020; Carlson,
2021; Walker et al, 2022)

W FAARE FAR veEkEY

- FRE A9 we) A& Hold OTUE ITS2914 = 471 4(GJ03, SBO3)oll A 1271
2(YJ05), rbcl F-A Aol A= 270 £(GRO3) A 127) (Y05, HP05)o.2 &1+,

- (ITS2 FAAF £4) 22]uF-<4-2 YC03, SBO3, SNO3, GY050llA4] 7Hd =& Hl&0]%la,
ARRPE2- 1J0334 1J05, thefis~2 YJ052}F YO05, T2 GMb, Fu<2 GJ03,
A2 YY05ollA Hal vle= SRld

- (tbcl F3AF #4) e y-F-4-2 1J03, 1J05, SB03, YCO03, SN03, GRO3, GY05l| A4 713+
=2 HEo|R A, gEE&S YJ05¢) YCO05, Au-F-<-2 HP033 HP0S, Aoyl
GMO052} SB05, Ay YY05, =FU74&2 GI03oA =2 ve2 g1l

- QYURE, AURE, ERUTES, AojuiE 5 22 & AES50] UE= BlE
o] AAl= 40%NA BAE 0% ol XAkl o], shathaF 7 Hold &S

ksl o) gal e, ME, PAlo}, YRo|A T, AL, 2

58 F=2 AsdtsE A7 A3 Airapetyants and Fokin, 2003; Isii, 2005; Carlson,
202Dt A7 A sh= o= YER

- ¥ 2 AFoA = o, BuURE, 7RIV, wlebA|F ook, = 9urE, bl
s, g, msurS, 545, U, 1ES, ArjdEEs 5 st
TEE0] PRIFHJEE ol 71& dFAE vIFoE u AEA AEH 3=
seld

th A7 A wEe Y

- 53 AZIEE 393 592 Mm-S o), 1529} rbel. WEhilzy Az =mFEAA
o7 5 A=H+= OTU 471 39 R O Bol O B A& T Holde=
o] g3tz Ao = Ko, 3¥3 5o BT Lyl vlgo] 7P =A|Tk 59
o= IA TAE S UEU, b AE TEo dE Ao dHos
S7H Ao = 2y
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=

ITS2 W eI

1
oA AR 393 54 A

°©
pal

A7 o vk

2k

=

=X

T 5
bsoh

g

i

Wilcoxon-testE 53l TAIX =& Al7]
[e)

132.5, p<0.05)
oA FXHE JATH FHAIL 3€7 5 Alsef O
Z ol A

T
T

=
| .

107, p=0.2189), rbcL WEM}ZY

T, AL &

15 3V

T
=

_
N
)
"
o
N
o)
of
)
O

X
7
<
1}
o
ﬁo
o)
,_lryl
puy!
ﬂo
ie!
—_
ang
my
=
Al
=
Y
ol
B

Z]

o]&
A

3}
o

5}
s

’

1

- T3

Fol7} = Ae2 FRlhV

ol &
rcbL -2 wEeht

S

- (A ==FA) o]0l & Aol A
A

ol
s

el
=

_04

AL, AL At AL R A, o)

ANZIE R FF3 2o] Fo7F t&< sl Akallsii, 2005;

Hlo
J1

o

(3% 5-8)

=]
1=

]

o

2 %

o

A A zAeE DNAHIERREE Y A3 vl

7h 8 3 AR TN A 2A A F 453 7145 1095
L A=A =F F53 DNA WEEES(TS2, rbel) H

Asari et al, 2008)

B

3} DNA w]epu}

==
=

RE

t}) rbcL W Epat

Al

4=
=5

o

o
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¥ 5-8 | AMEAL +Z 3 DNA HEHIZY Z1h 2t H|m
Category Genus Korean name Direct. DNA barcoding
observation
Acer HELFS + +
Actinidia Claf = + +
Aesculus e o R +
Albizia IR +
Alnus LIRS + +
Aralia EELIRE +
Betula =R + +
Broussonetia =R +
Callicarpa PN NS +
Carpinus MOLUE=E + 4
Castanea SRS +
Celfis HLEE + +
Cormus E=L|2E +
Conylopsis SIGEES +
Corylus HALF= + +
Tree Broad-leaved o ?:H:}_?_%A i
and Eleutherococcus QLR +
shrub e Euvonymus SIALIR S +
Eurya AA| I LR +
Euscaphis LM<= +
Flueggea M E | = +
Fraxinus SFEY RS +
ldesia O|LtR = +
Juglans TSRS + +
Lespedeza Me| = + +
Ligustrum FELRS +
Lindera AHZH |22 + +
Magnolia 2 +
Mallotus OHLIR = +
Malus ARZLR £ +
Morus e +
Paulownia LELFES +
Flatanus HSLIEZ +
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Direct

Category Genus Korean name . DNA barcoding
observation
Platycarya =UFS + +
Populus A|LEE + +
Prunus IR + +
Pyrus HiL}R = + +
Quercus AR + "
Rhododenaron FIER = + +
Rhus FSUHTS +
Robirnia O LR = +
Rubus AED | +
Salix HELIR + +
Sambucus LmhE| R +
Sorbus =% + +
Staphylea ESWE=ES +
Stephananara yLRE +
Stewartia SRR +
Styrax MELIRL + +
Symplocos LREINURES +
Thymus SRR +
Tilla u[NE=E + +
Toxicodenadron == + +
Ulmus LELIRE + +
Vaccinium AL B +
Viburmum AMERLIES n
Weigela Ho 2 +
Zanthoxylum XIO|LIRE +
Zelkova CE|ILRE +
Abies MRS +
Cearus NP +
Charmaecyparis I{HH =~ +
Coniferous Cnyptomeria INTHE=PN 4 "
tree Junjperus gLFS + +
Larix oz [P + "
Metasequioia M EFM|F 0|0} +
Flcea tEHUEE +

b 127




Category Genus Korean name Direct. DNA barcoding
observation
Pinus AR + +
Taxus FE=EL +
Akebia SEH=& +
Celastrus LHIH +
Dioscorea op= +
Parthenocissus MO Z S +
Climbing and Puerana a5 +
parasitic Schisanara 0|Xp +
plants Smilax MOl =S + +
Taxilus IR ARA0|E +
Trachelospermurm OpAtE = + +
Viscurn A0 +
Vitis ZrE +
Humulus StatH =< +
Herb Lactuca AFE +
Paederia HesSSE +
Brachythecium Q07| & +
Moss Honadaella NS WIES +
Pyiaisiadelpha HEHHS20|77|= +

=
=
ox
N
=
ro
ot
DX
ox
i
i
A<
[
o
(@]
o
«L

P~
X
12
=
Do
N
=
e
(A
&
%
N
12
K
r (o]
i)
ot
=)
ol
2
N,
12 ol
=
Do
N
=
Ll
il
Y
gt
W
o
(@a]
W
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Uepston AdeA 2 F2 285

7 VBRI 1 9] AAEAR o] 8T F Y= AT, BoEUR & 550
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1 32 >

B ATE B3l A7 134 AWM £HT SHsThYF 29 DNA ey

W o2 437) & 76719 OTU ARE 5%

AEE Holgl PR 7|z el ATH ANER A BEY BGFo)

A95E 7 Holglor Aasls AE B o), o8 Pyt ulgo] Ao we}

g5e

#%o) ufe} wlo]glo] Aol & Mol A SHTRL AP A% B ¥
g3te] MAsHE AAA Hold 7HeE & A AAS o8 delA Y191

=, Hol ol g DNA #WeptEY 240014 Al5e] A =7t Ao

™
e FEF= T Aol ABARJFAL, 3 DNA vi7{ e} A=A DNA viAE S

ofN o X
2 W

u

el

M
X
ol
<
i
X
N
[
1o
re
-
=2
>
s
k]
i,
i)
o
o
lo
i
4
f
O
S
AN
flo
o
X
1o
1>
il
i o
filo

o] AFo| A= ITS20A] 22 AA 270 &, rhel, SRR A= 47] Aol A T2 A7)
(3¢, 59) A5 gk A8 E AHEste] HnE = QAo O B2 -4 &

Al719ll slgshe AleEo] 415, oo BFA] 13 o F, 7HE AR tig
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