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Geographical distribution range and growth environmental
characteristics of Deutzia paniculata Nakai, a Korean Endemic Plant
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ABSTRACT

The current status of geographical distribution range of Deutzia paniculata, one of the korean en-
demic plants, was investigated based on the species distribution information. The information of the
geographical range used for analysis includes all the published references to the distribution of D. pan-
iculata, herbarium specimens in Korea National Arboretum (KH) including its online database:
http://www.nature.go.kr, and field research. Although, D. paniculata was firstly recorded in Wonsan,
Hamgyeongnam-do, North Korea, this research revelaved that D. paniculata is mainly distributed in
Gyeongsangbuk-do and Gyeongsangnam-do, southern regions of the Korean Peninsula. According to
the distribution map, this species was estimated on distribution edge of in Anyang region of
Gyeonggi-do, Mt. Naejang of Jeollabuk-do and Mt. Taebaek of Gwangwon-do on the distribution edge.

However, it was made use of intensive field survey to identify the natural population of the species
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in these regions.

D. paniculata habitat was mainly distributed between 290 meters and 491 meters in altitude, but

it was also found ranged from 936 to 959 meters in Gun-wi, Gyeongsangbuk-do, South Korea. T
he distribution slope was 5° to 35° and the north, N, NE and NW in the aspect. The flora of va

scular plants in D. paniculata habitats was listed in 137 taxa: 54 families, 103 genera, 120 specie

s, 2 subspecies, 12 varieties and 3 forms while Korean endemic plants were found in three taxa,

Stewartia koreana, Weigela subsessilis and D. Paniculata. Based on a collection of non-biological

environment and biological environment data, D. paniculata population were discussed to make str

ategy and basic research methods for sustainable preservation.

Key Words : Deutzia paniculata, geographical distribution, Non-biotic Environmental, Biotic Environmental
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Figure 1. Distribution map of natural populations of D. paniculata in Korea
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Table 1. Topographical characteristics on natural populations of D. paniculata

Index Gunwi Miryang Yangsan Ulsan Gyeongju Busan
Total plot 2 2 1 2 2 2
Slope() 7~12 17~35 10 5~14 16~21 12~19
Aspect NW, N, NE N NW,SE N N, NE
Elevation(m) 936~959 443~473 290 300~302 362~401 475~491
Rcok exposure(%) 39 27 31 38 18 80
Herb cover(%) 17.5 15 20 325 22.5 15
Shrub cover(%) 70 15 75 22.5 55 525
Lower tree cover(%) 45 7.5 30 5 25 20
Upper tree cover(%) 70 50 65 80 65 80
Topography S \% \% \D \% B
Estimated population size >3,000 >1,500 >1,000 ~500 >2,500 >2,500
Topography S; Slope, V; Valley, VS; Valley-Slope, B; Boulders
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Table 2. Flowering and fruit formation characteristics of D. paniculata

No of population Flowering individuals Mature individuals
2014 310 25 8
2015 310 3 0
2016 300 48 11
2017 280 34 19
2018 300 28 16

Table 3. Summary of the floristic composition of D. paniculata habitat.

Taxa Family | Genus Species Subsp | var. for | Total taxa Ratio(%)
Pteridophyta 3 7 10 0 0 0 10 7.3
Gymnospermae 1 1 1 0 0 0 1 0.7
Angiospermae 50 95 109 2 12 3 126 92
Dicotyledon 44 80 93 2 10 2 107 78.1
Monocotyledons 6 15 16 0 2 1 19 139
Total 54 103 120 2 12 3 137 100
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Table 4. Importance percentage of major shrub layer species

Scientific name

Gun wi

Mir yang

Yang san

Gyeong ju

Bu san

Deutzia paniculata

84.1

75.9

64.9

53.0

51.9

Carpinus tschonoskii Maxim.

14.9

5.8

Corylus heterophylla

9.6

Rhus tricocarpa

12.0

Philadelphus schrenkii Rupr.

25.5

Staphylea bumalda

9.6

Securinega suffruticosa

9.6

Prunus padus

Symplocos chinensis for. pilosa

Clerodendrum trichotomum

Ulmus davidiana var. japonica

Zelkova serrata

Acer pseudosieboldianum

30.2

5.8

Viburnum erosum

30.2

Styrax japonicus

12.0

Deutzia uniflora

9.9

Alangium platanifolium var. trilobum

14.9

9.6

Weigela subsessilis

9.9

15.9

Lindera erythrocarpa

30.2

5.8

Sapium japonicum

9.9

17.7

Alnus firma

5.8

Prunus sargentii

6.8

Morus bombycis Koidz.

21.7

Hydrangea serrata for. acuminata

9.9

15.9

Lindera obtusiloba

13.5

19.7

21.7

5.8

Fraxinus sieboldiana

239

Spiraeca chamaedryfolia

13.5

Callicarpa japonica

9.9

12.0

Lespedeza maximowiczii

9.9

Boehmeria spicata

9.9

Ligustrum obtusifolium

5.8

Rhododendron mucronulatum

13.5

Euonymus oxyphyllus

239

Rhododendron schlippenbachii

13.5

Cornus controversa

Sorbus alnifolia

12.0

Magnolia sieboldii

347
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Table S. Structural properties of the vegetation on natural populations of D. paniculata.

Populations Species richness Species diversity Evenness Dominance
Gunwi 42 1.41 0.87 0.13
Miryang 30 1.3 0.88 0.12
Yangsan 20 1.15 0.89 0.11
Ulsan 50 1.52 09 0.1
Gyeongju 44 1.45 0.89 0.11
Busan 25 1.11 0.8 0.2
Average 35.17 1.32 0.87 0.13
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Lindera erythrocarpa Makino v =5 U3 - -0 - 00 00 o0 - - - -
Lindera obtusiloba Blume AR 0000 - 0 0 - o0 - - - -
Aconitum jaluense Kom. B4 . .- - L
Actaea asiatica H. Hara =F 4t - -0 - - - -0 .- Lo L
Cimicifuga dahurica (Turcz. ex Fisch. NP S S
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Corydalisr emota Fisch. ex Maxim. A -- .o oL L L.
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Astilbe rubra Hook.f. & Thomson e 0 - .- oL L.
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(Siebold & Zucc.) E.H. Wilson e 000 0
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Sapium  japonicum (Siebold & Zucc.) Pax & Hoffm. AFFY¥ - - 0 0 0 - - - 0o 0 - - - -
Securinega suffruticosa (Pall.) Rehder Fnte] .- .o ...
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Rutaceae
Zanthoxylum piperitum (L.) DC. ZI YR - - - - - 0 0 - .- oo. L
Anacardiaceae
Rhus tricocarpa Miq. Ny - - - .o -0 - .-
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Acer tataricum subsp. ginnala (Maxim.) Wesm, A5 - - - - 0 - - - ..o
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Impatiens  textori Miq. 584 (] - - .- - .
Celastraceae
Euonymus  oxyphyllus Miq. B A 00 00 O0O0 - - .- oo. L
Tripterygium  regelii Sprague & Takeda mgEUE - 0 - - - - - - .- oo. L
Staphyleaceae
Staphylea  bumalda DC. 2FUE ] - .o
Viola albida Palib. galAuE 0 0 - - - - - - - - LC .o
Viola albida var. chaerophylloides (Regel) lj_
FMack. ex Hara gz - - 0 - 0 0 0 0 -0 - - -
Viola rossi ~ iHemsl. ZA¥E - 0 - - 0 0 0 0 -0 - - - - -
Viola verecunda A.Gray ZA| v 2 o0 - - - - - - ... .- ..
Alangium platanifolium var. trilobum (Miq.) Ohwi  9FF U5 - - - - 00 0 - .o
Cormacese
Cornus controversa Hemsl. ZZUT - -0 - - 0 0 - ... .- ..
Cornus macrophylla Wall. FodAgYE - - - - - - 0 - - - .- - .
Cornus walteri F.T.Wangerin IS AR A= - - - - 0 oo - .- -
Araliacese
Kalopanax septemlobus (Thunb.) Koidz. SUF e oo .o
Umbelliferac
Pimpinella brachycarpa (Kom.) Nakai AUE o0 - - -0 - - -0 - .o
Ericacee
Rhododendron mucronulatum Turcz. gy -0 - - - - - - I oL
Rhododendron schlippenbachii Maxim. 2z -0 - - - - - - .- oo. L
Diospyros lotus L. TEYUE ] - .o
Styracaceac
Styrax japonicus Siebold & Zucc. SR - - - - o 0 0 - .o
Styrax obassia Siebold & Zucc. Zzaje - . - - 0 0 - 0 - .o
Symplocacese
Symplocos chinensisf.pilosa (Nakai)Ohwi A - - - - 0 - - - .- oo. L
Oleacea2e
Fraxinus mandshurica Rupr. Syt 00 - - - - - - .- oL
Fraxinus rhynchophylla Hance EFYgUYE o0 0 - 0 - - - - 0 - - .o
Fraxinus sieboldiana Blume HEFHYYE 0 0 - - - - - - 0 0 - .o
Ligustrum obtusifolium Siebold & Zucc. HEUE N ) 0 - - .o
Rubia akane Nakai BEY - -0 - 0 - - .- - .
Verbenaceae
Callicarpa japonica Thunb. 2 - -0 0 0 - 00 0 - - .o
Clerodendrum trichotomum Thunb. AU 0
Labiatae
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Isodon excisus (Maxim.) Kudo eEE 0 0 0 - - - 0 - - - - - - - - o .
Meehania urticifolia (Miq.) Makino g = S0 - - - - oo oo
Solanaceae
Scopolia japonica Maxim. nxPolZE 0 0 - - - - - - - - - LC - - - - -
Phrymaceae
Phryma leptostachya var. asiatica H. Hara b/ e T
Caprifoliaceae
Lonicera japonica Thunb. =G o T
Viburnum erosum Thunb. gHUYT o T
Viburrum opulus var. calvescens (Rehder) H. Hara U} e
Weigela subsessilis (Nakai) L.H.Bailey Wy - -0 - - - -0 - - - - - - 0 -
Compositae
Ainsliaea acerifolia Sch. Bip. WE 00 - - 00 - - - =0 - - - - - -
Aster scaber Thunb. 2 o
5;3’}”5";2;’3;”11 Ocheltdomtfoltum Makino) A sews) . L L L0 . - ..
Syneilesis palmata (Thunb.) Maxim. SAYE o
Liliaceae
Convallaria keiskei Miq. onlgu S
Disporum smilacinum A.Gray ofj 71}z 00 0 - - 0 o - - 0 - - - - - -
Hosta longipes (Franch. & Sav.) Matsum. LIRS | ..o Lo
Lilium tsingtauense Gilg stsguel 0 - - - - - - oo oo oo oo
Paris verticillata M.Bieb. AU E )
Polygonatum lasianthum Maxim. =) -0 -0 - 000 - 00 - - - - - -
Smilacina japonica A.Gray &) S
Smilax riparia var. ussuriensis (Regel
Hara & '{‘).Koyama (feeeh <2 T b e
Smilax sieboldii Migq. HA7/NNEE - - - - - - o o0 - - - - - - o
Dioscoreaceae
Dioscorea nipponica Makino B2 m} o
Commelinaceae
Commelina communis L. o= T
Gramineae
Melica onoei Franch. & Sav. A 00 - - - 02000 - - - - - - - .
Oplismenus undulatifolius (Ard.) PBeawv. FEZ/H% - - 0 0 - 0 - 0 0 - - - - - - - -
Sasa borealis (Hack.) Makino zZZ - - - -0 - - - 200 - - -
Araceae
Arisaema amurense f. serratum (Nakai) Kitag. ~ 'g/3 e
Arisaema amurense Maxim. STUAEE 0 o0 0 - 00 - 0 - - - - - - -
Arisaema ringens (Thunb.) Schott ZHEA - - 0 -0 - -0 - - -
Cyperaceae
Carex humilis var. nana AT 0 0 - - - 0 - - - 0 - - o

(H.Lev. & Vaniot) Ohwi
Carex siderosticta Hance thAF X o0 - - -0.-0-00 - - - - - -
A, Rare Plants Data Book In Korea(Korea National Arboretum, 2008); B, Red Data Book of Endangered Vascular Plants in
Korea(National Institute of Biological

Resources , 2012); C, Endangered Wild Fauna and Flora (Wildlife Protection Act, Ministry of Environment); D, Special Forest
Protection Act(Forest Protection Act,

Korea Forest Service); E, Endemic plant (Korea National Arboretum, 2008); F, Naturalized plant (Lee et al., 2011); G, Cultivated
plant and Garden plant, CR : Critically Endangered, EN : Endangered species, LC : Least Concem, NT : Near Threatened, VU :
Vulnerable




