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Population Structure and Habitat Characteristics of Deutzia paniculata Nakai, as an Endemic Plant
Species in Korea. Jung, Ji-young (0000-0003-2393-1222), Jung-hun Pi (0000-0002-2383-3991), Jeong-geun Park
(0000-0001-8841-2082), Mi-jin Jeong (0000-0003-4034-1136), Eun-hye Kim (0000-0002-6476-1541), Gang-Uk Seo
(0000-0003-0987-5455), Cheul-ho Lee (0000-0002-3483-4420) and Sung-won Son* (0000-0002-3018-9321) (Depart-
ment of Forest Conservation, Korea National Arboretum, Pocheon 11186, Korea)

Abstract  Deutzia paniculata is an endemic species to the Korean Peninsula. Despite of importance for
conservation, the population structure and habitat characteristics of D. paniculata have not been determined
yet. We analyzed the ecological characteristics of the species based on the literature review and field survey.
Field survey was conducted on May to October 2014 during which 11 quadrats of size 15X 15 m were
studied in six regions. Each of the quadrats were further divided into 5X 5 m small quadrats and population
characteristics were recorded. The population and habitat characteristics were analyzed, including species
abundance (density and coverage), demographic attributes (flowering rates and fruiting plants), vegetation
(structure, species composition), light availability (transmitted light and canopy openness) and soil character-
istics (temperature and humidity). We found that D. paniculata mainly distributed in Gyeongsangdo (including
Taebaek in Gangwondo) along a broad elevational range of 290~959 m (mean: 493 m) above sea level. In
preferred habitat the species grows within the slope range of 7° and 35° with the average of 16°. D. paniculata
was generally distributed on talus deposits and low adjacent slopes. The average number of individual plants
per small quadrat was 12.5 with the mean density 0.5 stems m . The vegetative reproduction was frequent in D.
paniculata and mean flowering rate was as low as 15%. Altogether 138 taxa were found in whole observation
area with the dominant tree species mainly spring ephemerals, such as Cornus controversa (importance value:
25.5%) and Fraxinus rhynchophylla (importance value: 15.8%). Although, C. controversa usually grows on
steep slopes and F. rhynchophylla mostly distributed at high-altitudes, however, both species distributed in
disturbed environments and among talus deposits. Thus based on our results, we concluded that D. paniculata
is a disturbance-prone species, primarily existing in habitats subjected to natural disturbances, such as floods.
The species occurs less at anthropogenically disturbed sites, thus there is no apparent threat to the populations
and habitat of D. paniculata.
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Pl s Yg4 BResE 32 4 Y AFY
7R U AFR S BEE, e HE AR OlA ASgit
AETH EHCRE 4~59 7HA] Bof Wt 953
Aol 20~40719] FA37F Hof 2ejal, B 9~10¢
o) bz ojith Eak A eI WAL s,
SR/ o 2= HE (Hymenoptera) Z2otEH 7} (Halict-
idae)®] Lasioglossum exiliceps (Vachal)2} I}2] 5 (Diptera)
2592 (Syrphidae) 2] & 2]&-5l| (Allograpta balteata (de
Geer))Z2 &2 A SQlth(Lee, 1980; Kim, 2003; Son et al.,
2013).
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Fig. 1. Investigation map of populations of D. paniculata in Korea.
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e 2457 ol 2 el el olekex shant
£ (Canon 5D-Mark III, Sigma 8 mm 1:3.5)2 $33l4t}.
294" A729 4L Gap Light Analyzer 2.0 T2 13
9] standard overcast sky model ©]-8-3} %1t} (Frazer et al.,
1999). Z} &40 S4H%Y 275 a7 Hste] &
@ XA e, FAF D AFA FRFE A-85to] RSt
Aok AR BEYY 2= 2 5= EYTEA (AQUA-
TERR EC-300)E °]-83t}eH, 543517 A Z=2H (probe)
£ =0 &H3s] 92 T EAHS AAEe
EHE EY¢ &of gHs] d
q7A] 2 H71eE ¥ 2 7] :
APA] BFe o|gtetd B4 BAE QI 2+ A
A /7185 AAT ¥ 2
g o A AR & EA3} ) (Rural Development
Administration, 2000). £ 2] 7|& % (Organic metter),
AL (T-N), FEAM(AP), ABA Fol& (K", Ca™,
Mg’", Na*), pH ¥ %ol & 82 (CEC)2 F=YYA
9 (Korea Forestry Promotion Institution)l] &]2|35}o] &
Astei.
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= AA A 999 AERE AT 24 2ARRA
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(Detrended Canonical Correspondence Analysis)Z 273 91
A5 A7 o] 43I (Hill, 1979), AFE Q] E4-L2 Ter Braak
and Smilauer (1998)¢] CANOCO for window program
(version 4.5)& o] &5ttt £48 A= ¢+ A4 &
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Table 1. Topographical characteristics on natural populations of
Deutzia paniculata.

Aliitude ~ SloPe - Bare
(m) degree  rock  Direction  Topography
) (%)
Site 1 959 12 45 278 S
Site 2 936 7 33 310 S
Site 3 443 35 33 358 \%
Site 4 473 18 20 75 \Y
Site 5 290 20 31 10 \%
Site 6 302 15 18 148 VS
Site 7 300 5 58 315 VS
Site 8 401 16 22 2 \%
Site 9 362 21 15 13 A%
Site 10 491 12 88 355 B
Site 11 475 19 73 37 B

S: Slope, V: Valley, VS: Valley-Slope, B: Boulders

A T TR AT F AA 8T Foll g &
Fo| Al gre = 338k 39 X (Importance Value)2 A%k
t}. o] AN E& HIE 5% 0|3} £ A3t
4 il
1. MAIX] 2t E4

g e AAYR|
yd = ASE 9F
2 AEE A5t
L 15~88%= thoFst
= Utk (Table 1).

mEgdEe] QPR Y EGE(°C)s B 2352 ¢
Lol wet Zolg Bt 7P EEel X FAR 9l
Site 110] 26.72 7P w=8kaL, 71 HZof 123 291 A
9] Site 27} 19.02.2 71 WA AR QY BEGSE (%)
= Hd 4512 9 A Y2 Site 10] 58302 7P =
, Lok A9l Site 47} 334E 7MWkt
med e AR Q] +~HEHE (Canopy Openness)
2 ek (Light Availability)& 2733 21} (Fig. 2) 33
YT (%)= FHdt 1552 UeEhgon, Wokxdel Site 4
7} 35302 7 =4 yElhg T, 24199 Site 70] 9.2
2 71 @A Yergth 543 S4 A -olA S F7F
(mol-m™-day )& BF 7360190 AFA A Site 9
7} 5012 7F3F oo m woFz| 9] Site 494 18.830.2
7P =3t g = FEko] vluA =4 Uehd 9
FA G Site 49] L= TAIE H AlFS g A9H
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Fig. 2. Environmental parameters in each population of D. paniculata.

Table 2. Physicochemical properties of the soil in Deutzia paniculata habitat.

Site
Mean
1 2 3 4 5 6 7 8 9 10 11
pH 4.8 52 6.0 5.0 49 5.7 58 5.0 5.1 54 4.8 52+04
P>0s (mg kg") 13 28 26 65 5 19 10 36 62 52 42 32.5+20.7
K(cmol*kg_') 0.2 04 0.2 04 0.1 0.1 03 0.5 1.0 03 03 0302
Na(cmolJrkg_l) 0.07 0.08 0.08 0.08 0.07 0.35 0.16 0.08 0.12 0.12 0.04 0.1+0.08
Ca (cmolJr kg'l) 1.2 24 1.9 1.8 02 79 9.8 4.6 6.2 2.5 04 35+3.1
Mg(cmol+kg_1) 0.2 0.6 02 0.5 0.1 3.0 3.6 1.5 0.8 0.5 03 1.0x1.1
T.N (%) 0.6 0.7 03 1.2 0.2 02 0.1 0.6 0.5 0.5 03 05+£0.3
OM (%) 150 17.8 49 219 55 43 9.1 13.5 10.9 13.3 8.5 11.3£5.6

CEC(cmol* kg™  21.1 20.1 11.9 235 11.8 13.1 18.8 18.5 17.8 18.3 14.9 172+3.8

OM: Organic matter, TN: Total Nitrogen, P,Os: Available phosphate, CEC: Cation exchange capacity, EC: Electricall conductivity

Q1 ez BEZe) AL AR F) Ao BHE  Song, 2003)7 AT AR & 4EA 270 e
. e BalsEst Leis] R o|HE 2ust et
AYEFE AYAUAE FHTE B BHAM FY ¢ 202 DUt (ung, 2014).

PR A AE9 B2, A E Al ule S

A= AoR IA th(Park and Lee, 1990). AA| A} 2. ME35IH EN

TFollA EAE 718 TFY B2 11.3%= Uergon

(Table 2), o] = -Euet LubEQ] ARESS {718 & 1) AlMCIREM

Fe 449% K e 2 32 EHthJung eral., 2002). E gz AP Y AN thkdS BEsr] Sl
ko] o|zety A QoA fU1E FFE EYY E7 SHE A ARE vEeR F24 AEEE A5
2 54 Bt Ay g sh, A0 FAEQIANGS0~  TR(Table 3). 2] Tz e] 2APPA A LEHFS
60%)] &S FFotL, Fol2X&&FS A7 EFHUR, FITUF, L2HUR 5o F2 XL,
£ 5 EY 54 M 2 9L FE A&tk Brady,  olnEFE FEFUR, AUE, gjSUE Fo] B2
1990). A& 4 EFF %&XIQ Site 7& A et BE X  th #EFS AAUE, VR, AR, 13U &
A Leuet AgEg B A Ah FF 0.19%(ung  FIGI, ZEZORE ZNEE, FAAHE, ZHEA,
et al., 2002) =t} 71] Uehstth A Fo] AFE B Y, g2 o] 2 SFe%h

Az=3t 91As Abdol| 9x3te] &3 B (Kwon and AA 11719] ZARLO|A E@EE 138FS A= 7HA|
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Table 3. Synthesis table of Deutzia paniculata populations using by ZM school’s method.

Population type A B C
Number of releve 4 3 4
Altitude 715 348 382
Direction 255 158 102
Slope degree 11 18 19
Coverage of tree (T1) layer (%) 60 81 70
Coverage of subtree (T2) layer (%) 30 3 27
Coverage of shrub (S) layer (%) 65 30 61
Coverage of herb (H) layer (%) 15 28 20
Rock exposure (%) 46 36 35
Number of species 29 33 33
Deutzia paniculata Nakai v \" \%
Fraxinus rhynchophylla Hance v - -
Fraxinus sieboldiana Blume v - 11
Cornus controversa Hemsl. ex Prain - v -
Morus bombycis Koidz. - \Y -
Prunus maximowiczii Rupr. - - v
Polystichum tripteron (Kunze) C.Presl for. tripteron 11 - v
Acer pictum subsp. mono (Maxim.) Ohashi 11 - I
Lindera obtusiloba Blume v \% I
Euonymus oxyphyllus Miq. v v v
Lindera erythrocarpa Makino II \Y \

A: Fraxinus rhynchophylla dominant population. B: Cornus controversa dominant population. C: Deutzia paniculata typical population.

T2 7% A9, mEEdee A EFEE
% ot (Fraxinus rhynchophylla dominant population), <
ZUR SHMAL (Cornus controversa dominant popula-
tion), | BT 2] A NA - (Deutzia paniculata typical
population) .2 FEE| It}
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o, AT 443~959 m Atolof EEFHY
s 7~1209 M9E Baln i
2 EFURTL 2 S8, AZUE, EHuR,
57t g4 2@ttt ofln g %& 30% =2
FHFUFe TEEQ AEFH R 4
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30T SAAANZE F I 247 EFEGow,
S = 300~443 m Afo]of] BES}G AL, B A= 5~35°

o] M9E Bt &S, oluES, 5 B4 =
= 2% 81%, 3%, 30%E Bt LEZNA= STUHF
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Table 4. Menns of Breast Hight Area (BHA, m*ha™") and stem density (D, stem ha™") of woody species in overall and each population in D.

paniculata habitat.

Fraxinus rhynchophylla

Cornus controversa

Deutzia paniculata

. . . . . . Total
dominant polulation dominant population typical population

Species BHA D BHA D BHA D BHA D
Cornus controversa - - 12.4 1273 - - 124 127.3
Carpinus tschonoskii 0.3 26.7 2.8 54.5 3.7 166.7 6.8 2479

Fraxinus rhynchophylla 5.8 280.0 - - - - 5.8 280
Robinia pseudoacacia - - - - 5.6 88.9 5.6 88.9
Quercus mongolica 2.7 66.7 20 18.2 - - 4.7 84.8
Quercus variabilis - - - - 44 333 44 333
Acer pseudosieboldianum 33 426.7 - 18.2 0.5 88.9 3.8 533.7
Quercus aliena 0.1 13.3 2.0 18.2 05 11.1 2.6 42.6
Quercus serrata 14 133 - - 09 222 23 35.6
Lindera erythrocarpa 04 40.0 - - 1.8 55.6 22 95.6
Celtis sinensis 1.5 13.3 - - 0.7 11.1 22 24 4

Sorbus alnifolia 1.6 186.7 - - 0.5 333 2.1 220
Cornus walteri - - - - 20 333 20 333
Others (29) 52 640.0 37 2727 5.6 477.8 14.5 1390.5
Total 223 1706.7 229 509.1 26.1 1022.2 71.2 3238.0

AIH(Table 4), 2FUHE7L 7HE £2 Foddd (124 m’
FHFUE7E 533.7 744 ha™
= A2 EAET 7hA
A 67m’ha”' @ Y& 2479744 ha™'), =
M2 58m’ha”’ D 280 7} ha™), OF7FAI L}
56m*ha” 2 W% 88.9 7§14 ha™'), A1}
47m’ha”' @ 848 7fF ha™') &0 8 =&
4 9=5 Yo AA2E Fadws
e o EFGURE SAMAZAAE E
(F2dd2 58m*ha @ W= 280 WA ha), T
A 33m’ha”’ 2 Y= 426.7 7HA ha™),
(FuegEs 27m ha” Y U= 66.7 WA ha) &
ettt SSURE SAMAZANE SFUHRFF
a 124m*ha”" @ W= 1273 744 ha '), 7HA oLt
F(F29HA 28m ha”' © U 545 70A ha ), ARG
FF2eEd 2m’ha ' @ UE 18/4F ha ) 2o & Ve
ok et = AAAZAAE oIAUR (T
W7 56m ha”' @ 88.9 HA ha), FFUF (FTHE
44m’ha' 2 D% 33370 ha™), A (3.7 m*ha™!
9 166.7 7AA| ha ') &2 2 Yebytct.
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melmarselo] 447 §YT A4A BAS 91T 7]
242 AT skl AN ER mewrEel o A4
HHEE 4okt (Fig. 3). R TLE L SIPYS
obefoll %3k Uglom, Yol wek AE P, AZ-Abw

4,429 2 vaAggos Tustgch Auge 29
Gy o AZT AP Aue] BESAT, A
ARY e A GO AR AHI A AEe] 2
Wt 54 Both ATYE U, AT, FAA oz
2 AT AMF AL AFo] LESAG 2 AL A
A Bo] BEm A ARE AVOE Z Adw £
s80] gt B4 Btk UUARYL SaxdoR
QP Abolsk G 919) A% T FEEA] Gl Fol
A mTEEest Belg Weld Aot 54 1Y
I, ol 2 QY B 550 Yk AOE e
ek e mewiEe AAE Y AZE 9l
To BEste] NS W FFEEI AAHE AFel B
5 Ao FAHgt

4) ZLX|

7 247 B2 42E ERE B 7 AT $A)

£ A o2 ¥|wst] $15F Curtis®} Mclntosh (1951)
o] Wie| et FRA|E AFESHITh(Table 5). 1 A3+ A
Al 42F 7hedl SSUFel T8A17F26.13%2 7HE w7
Vet on], GohEUE 22 97%, A o U 20.89%, B3
AU 16.02%, FUHFE 15.65%, oAV 12.50%, Ef
U 12.09% 9] 2= YEH T

T & FFES AT T F2
oy, medi=a o A4 YA &
e a1y SRFF] 4FEF A
Ao 2 gk,
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Ac. p De. p

L )

Ac. p = Acer pseudosieboldianum, Fr. r = Fraxinus rhynchophylia, So. C = Sorbus commixta
= -

Eu. 0 = Euony ., Ma. s = A ja sieboldii
De. p = Deutzia paniculats, Hy. s = Hydranges serrata for. acuminata
Me. o = Melics onoei At. y = Athyrium yokoscense , Ps. p = Pseudostellaria palibiniana

Slope type

Om 15m

Ce. s = Celtis sinensis, Qu. s = Quercus serrats, Ac. p = Acer pseudosieboldianum,
Ca. t = Carpinus tschonoski;, Qu, v = Quercus variabilis
De. p = Deutzis paniculsts, Sa. b = Sasa borealis

Valley type

2 U AAIX| S 4 37

Om 15m

Ca. t = Carpinus tschonoskii Co. ¢ = Cornus controversa
Li. e = Lindera erythrocarpa Ca. j = Callicarpa japonica, De. p = Deutzia paniculats,
Co. ¢ = Cornus controversa

Valley-Slope type

Om 15m

Qu. m = Quercus mongolica Qu. s = Quercus serrata
St. j = Styrax japonicus, So. a = Sorbus alnifolia
De. p = Deutziz paniculats,

Boulders type

Fig. 3. Vegetation corss-sectionanl view along the topographic form of D. paniculata habitat.

3. MM = A EXY

1) me|Uee| Jix, JHste 2 HEkE

mE| T RS Site 6914 S5A R 7HA ©@ok
1, Site 3914 16702 78 A A Uebdth(Table 6). 74
AU E (/m’)= Site 694 0.730.2 7F&F =9+ Site 30]|A]

0212 7H ottt AsiAl= Site 4914 1770A12 713
E9kL, Site 33+ 5+ NSIRAIZE S @A Gokoh SR
(%)< Site 4914 51.12 71 =4 Uebyte.

2 AP A ERlE mEjui s s v 8o F3
s ST 9 7o) ZheiA A Y= & 1 AlES #
AT AoR wddrt sHAT g shollA A
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Table 5. Importance value of the major tree species in the Deutzia paniculata population.
Species Relative frequenc (%) Relative coverage (%) Relative density (%) Importance value (%)
Cornus controversa 345 14.60 8.08 26.13
Acer pseudosieboldianum 6.90 4.94 11.13 22.97
Carpinus tschonoskii 4.60 7.75 8.54 20.89
Fraxinus rhynchophylla 345 7.81 4.76 16.02
Celtis sinensis 2.30 9.72 3.64 15.65
Robinia pseudoacacia 1.15 8.32 303 12.50
Sorbus alnifolia 5.75 2.74 3.61 12.09
Lindera obtusiloba 345 0.59 7.73 11.77
Quercus mongolica 4.60 4.74 2.28 11.62
Lindera erythrocarpa 345 343 3.16 10.04
Acer pictum subsp. mono 4.60 2.49 295 10.03
Sapium japonicum 4.60 0.40 4.67 9.66
Quercus variabilis 2.30 498 1.50 8.77
Styrax japonicus 2.30 142 443 8.15
Quercus serrata 345 324 1.17 7.86
Quercus aliena 345 2.64 1.70 7.79
Prunus maximowiczii 345 1.96 1.89 7.30
Styrax obassia 345 0.80 3.04 7.29
Morus bombycis 2.30 2.66 1.95 691
Acer tataricum subsp. ginnala 2.30 0.71 346 647
Others (22) 28.74 14.06 17.28 60.08
Total 100.00 100.00 100.00 300.00
Table 6. Density, No of stems, flowering and flowering rate of D. paniculata habitats.
Location Site No of population Density m ™ Flowering Flowering rate (%)
Gunwi Site 1 46 0.63 11 3148
Site 2 43 0.57 12 27
Mirva Site 3 16 0.21 0 0
fryang Site 4 32 043 17 511
Yangsan Site 5 42 0.56 0 0
Ulsan Site 6 55 0.73 5 7.5
Site 7 43 0.57 1 1.85
Gvednaiu Site 8 33 044 1 222
yeans) Site 9 26 035 2 10.32
Busan Site 10 31 041 7 24.79
Site 11 48 0.64 5 8.89
St QLo FaFoll wheh Aske e Apo|7h Hole A= & (Fig. 4). 2AE F37 Ao]& Holg &A= EY
Stk Bl B2 Site 1,2, 4(Fig. 214 £ ASES L= B QAR UEgon, EFEE, WL 2 Aol
HO AL 1T wf YA Hdoly JEYE BE 5O S HolA ¢tk 9l AN EF2Es =l wet
23T SR a8 Ao FAET(Oher al., 2011). AYAE 2po)7} g es| TAYSEATH (Fig. 2). B2 Site 4
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Fig. 4. Vegetation data of D. paniculata: DCCA (detrended canoni-
cal correspondence analysis).
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