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A New Association of Gueldenstaedtio-Zoysietum japonicae:
A Syntaxonomical and Syngeographical Description of the
Southernmost Population of Gueldenstaedtia verna in South Korea
Jung-A Lee' and Jong-Won Kim**

'Department of Biology, Graduate School, Keimyung University, Daegu 42601, Korea
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ABSTRACT. The mound grave of Korean traditional funeral culture is a unique habitat which is a Zoysiagrass lawn being
sustainable in proper management. We phytosociologically described an unusual Zoysiagrass vegetation with Gueldenstaedtia
verna by the Ziirich-Montpellier School’s method and analyzed eco-floristic characteristics. A new association, Gueldenstaedtio-
Zoysietum japonicae ass. nov. hoc loco, was identified and subdivided into festucetosum ovinae, typicum, and trifolietosum
repensae. The subassociations were distinguished by the difference in species composition resulting from site accessibility and
lawn management method. The association was assigned as not only a regional but also a locally-limited vegetation type, which
distributes on a particular microhabitat with strong continentality in the Daegu regional subdistrict of Bioclimatological division.
The Zoysiagrass vegetation of Korea was considered as a continental type apparently different from the oceanic type of Zoysion
japonicae (Miscanthetea sinensis, Caricetalia nervatae). Mound graves in Korea should be acknowledged as a meaningful habitat
for the in-situ conservation of biodiversity and phytocoenosen, despite being a secondary grassland of Gueldenstaedtio-Zoysietum
japonicae.
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Al wAYFol g AtollA Ao = 7] = I oH(Kim,
2001). oW7|ARS S, &=, HAlok SAA . 1 vt
A A UA|TH(Zhy, 2004) HEE YollAl= 2 SN
T, bR, el E5) Ao Exgtth(Mori, 19215
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Sh= 2 3 A4 (Kim, 2001)0] th3h w-2ht73h4] 7]
Aol Fie EFeHs U2 ek AR AE
ALESHE A ¢dtoltt.

e e A Aaddele o7 (Miscanthetea
sinensis Miyawaki et Ohba, 1970), %FZ|A}Z 7= (Caricetalia
nervatae Suganuma 1966), 2]t (Zoysion japonicae Suz.-
Tok. et Abe 1959 ex Suganuma 1966) .2 EF &1 It}
(Suganuma, 1966; Blazkova, 1993; Kubota and Shimano,
2010; Kolbek and Jarolimek, 2013). o] A& H-Ho] & Hul
ofgk A4 2As}A ek 2 A st o R o
k& AR (hiE; Kim, 1989)21 AR A oA 7|2H o
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3B 20| PEoFAl L A7 o] = (r-NCD: relative net-
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wol o] 2ebue W 2EREe 24 Huo) 7wg
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Wilson and Lee, 1989; Kim, 2004). Al E-A}&|8hA] Bz 2Al
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Gueldenstaedtio-Zoysietum japonicae ass. nov. hoc loco
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Fig. 1. Phytosociological investigation sites. Present map shows
the first description on the southernmost distribution of
Gueldenstaedtia verna in South Korea, which is limited almost
within the Daegu regional subdistrict of the Korea’s bioclimatic
zone. The dotted line is the city boundary of Daegu Metropolitan

City.
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Fig. 2. Mean number of valid species per relevé (mVS) and
% ratio of actual homotoneity (Hact) of Gueldenstaedtio-
Zoysietum japonicae. GZ: Gueldenstaedtio-Zoysietum japonicae;
FO: festucetosum ovinae; TP: typicum; TR: trifolietosum
repensae.
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Fig. 3. Ordination diagram of 44 phytosociological relevés

by NMDS (non-metric multidemensional scaling) on
Gueldenstaedtio-Zoysietum japonicae. Running numbers are
the same as in Table 1. Three star-symbols are distribution
centers of relevant subassociations such as FO (festucetosum
ovinae), TP (typicum), and TR (trifolietosum repensae). Axes
NMDS 1, 2 and 3 are well-matched into aggressively-hand
weeding, trampling frequency, and mechanical mowing,
respectively.
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a1 Q7L e e NS} MR FuTtena 1 %
z/do] A v Folth. Lol Fet A oA 7R
A1 (Blazkova, 1993)0] 18 AbL
o] ALS= Ao w dEA 9th(Kolbek and Jarolimek,

flo

SHRFE oA Zhe] 5 Aol tigh A AlEARSEHY A
T 53 HF AW 3 Ztel A Z1AE vl o= o]
2u} wARe] AT-EE R g0 4ok o2
(Sratek & Kolbek, 1992)0]t}, A& 0] 2] £ A 7o) H]
oA A US| (Taraxacum officinale agg.), SE7NY, &
EALZ(Carex rigescens), YA E 50| AUHOE oS
2 A E(REE)R 28t FE Aolder =
oh Gl A AL BAER] b= AdEAZ}; HYA
29| &30 HgY zrftere] EAolgt Aot 1™
1993 ofli= F3t Aol A A vfgo], vlvl=gol, 19, 7t
oA E, FHEAY, =29, v, A, EsEA7] 59
EY AESES T2 AGFo 2 dl= F-Higolty
(Blazkova, 1993)0| H.11% n} Qit)k 1 AAGHY= Ao+
choll ALGEAL, FH-SAR oA, oy, SHoR:
39| a1 A 71T shANE S/ A
A4 AlEALR] S vt @ e Fio] Wd T +
Ao} AeF REEo JlojA 2A A= =HHAAY
HEFATO] o Wrt o] 2 R A4 ojxtx
Ao e YAoA ] HF A FxAdo] ot

Q. i ot

1o

rj‘_q

toh, A=z 240 A 19 % =] oF
AP o] ARl A r 2 RE 2RIE QT Xt
gt HZA oA 7] wla wA A Ao
woll 24 o|% thake BEY & TAA L
A =2 gHAlEe] &dgth 539] %t -Hi=y
FAHORERS 1 Ay A4 &
12/ 8] FHFAdo] it
FHsAY RS
2 Faz Qo “ofsfito]” %k
et Ay oz A “Fhaf o]’ -A) 9
& (nomenclatural type) o = &3t
s e Eae Bl et
PESIE AlEE2HE (Blazkova, 1993)]
2700] Al HEokEolor B 9
wFlolE e aMoR PelE: Ay
2o191E $UT FREOD 7 k. 314
(Ixeridium dentatum)= J|FA] 7]& R do] A= g A
ool PR 5= F(Nakagawa and Ito, 2009; Kim, 2016)
o2 R4 71Fel SR AR B Axe Bt
Aojo] ejolne] FHE 95]e £& olck. mhet]
A &8} (Ixeris chinensis subsp. strigosa)e] 2542 7/
ol ot & A Fx AAE &) &Y = drt A
UA] Qb= Aol @A A 2ARE o] o]l Zlo] AR A}
oA ERIE AL, A 2AL Alo] AE thgo =M WA
Sk A=A (C4-AE AER C3-A1E Al sensu (Kim,
2004; Kim and Choi, 2012)2] Z}o]oA] B ZE3l= A1tY
Aolct. ZutoRtR o) Bt &8 F0| 6.55°]aL, 1 7k
o] Xr)et BE7]ES AR KT A B E
TR HEAR 11 Fx/d0] T3] o|FAA QL A Eoltt
AEA o2 F3oA 7|4 R ol A A48
el Al Allex, A7 A7z whet 21 AA] o
e AR EIE AEetA e Ao dekETh
Kolbek and Jarolimek (2008)2] £ A A €Hlol| A 7| =5
e 94l lF2A9 AHE o2|gh AbES SRR
Blazkova (1993)2] 231 214 BHHl(19894 99, 10)e] =
20} Huk o2 x| R[N, A2 T2 AR A} A]7]0]A]
H| 28k A o2 3249 A7 gt Aol 1990
H(6Y 11Y9-7¢ 12)o]] =U3t ZAE &S Kolbek and
Jarolimek (2008)%= ZHt-viejo] S AAsHAE T
AlRgo] tigk ol HAlth e Al ek vi=go)
= EYoHA] §okaL, @A) oty ] FEF SubATE A
Az Sk F A+ At 7ol Azt 27t 8l
Lolct. o]&x} Blazkova (1993)= C4-A1= A&, Kolbek
and Jarolimek (2008)-2 C3-A]& A& o AX] A ZAIE
3t Aolt}. 12]HA] = Kolbek and Jarolimek (2013)& %+
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go ofsjuolof g
AT AREAL A7) T SR ATheE Age wX7]
uj o] ct.

sl 2 Aol A0 A o722l

PAAERE] e 2ee] A4E 5 gl F b olf
7 Qlek. BAE A o) e R e WAL, 4oE, u
Al

AT, H=Q IS AR 5 AR ol AR YA o] BEEA
& 70 ofefsiuole] o4 assel EHsh, A 4|
oA =R Edsh &b, S99, vy

], AFFAHE T AT (EHER) gy a4
¢ 22 Arg SFHSAY dojgo] Q. o5 %
2| 2 -of 7| Aol B W AR E£d
gtk EA 2 Joatee] A AR RS T TSRt
A7 (Miscanthetea sinensis Miyawaki et Ohba 1970)2.
B2 Exd 9 aohds F3A] 2449 7] 2
o Halato) (£ 4EA:) SHEY (RAM) A EAIS| 2 &5
UATE 2] 9] AEAE] FHEAES 7] & 9§
A A EARS oA “Zat 2379 WESA| Bim 5419 HEH
oAl ZEA g ST 5 JUth o= thF o AEANE
0]F Ei @39 Aol AT A (FH)
AEARS] & o] I (class) & 2 g5t F=rolth A
= @39 7] ¥ IS o9 7] F ATl
AEA7 = 7 AAle Rt AAA -T2 tS
Jo g e a4 vjgo] 7hssitt Xt 449 3
5 AEAsls A T B EstE e kel
o] ol T4& W= HEF AFoRA I Aaeelel
gk AW Aot Qs A& o]Ent 2358 A
Atz S s 7AYo YEEE el
A HE5E 3EY 5 AEAR] G AR 3] (refugia
sensu Keppel et al,, 2012)0]11, 23]& &3 2 4 4
Ao AR shA wHE AU A o] Atk FokA]
ofo] x| -4 Aol theh Fax} AP o r 1hH-7 o
© #+ 7} (Festuco-Zoysietea japonicae) 47 o] A TH(Kim
and Lee, unpublished). o]&{st AML-2 TS o<

X oAM= 1 At =&%Uck(Fig. 3 3x)
BTN RS RE D WEAMe| B
WO A e FEg s
HA Aol REel= oz LMol & FH L.
AE NS shel AARR sk A2 Atslelw,
/5_1]

24 4129 AXekz Aotk olo} B o]x}2e

o N e

o] Wheshs A4 X0 AARFAAYS AR A g oR, 4|
3l ol oAk A H7Psa AlEetolrt, 274
oF u|27) 59l 4 4

(Kim, 2016). L&A B4R 9 97128 236l 247}
A7} 8 oAEUANE FF LA

et al.,, 2006; Arai and Okubo, 2014). ©

AREHAL S0 EEG Ao B Trele] B2 5
Y FH0R S Wy EE AlRAslsioR By
8} 7H0Z Ak 53] W (pasture)} 52 (meadow)
Bolrh B8 ghbEel A W ABTEe 24 A
BAE| PEL} %

Asto] ARl e 7181 ATt
(Kim, 2016). & A9 Zhe]-of 7| A2 5]
AR 712t A2 Y (Zoysiagrass vegetation)'©]
e 2 A o 2A AlEAREHY A 7149 o
Aot HEo] ARAIEZE F5H A FHE
1A (Fig. 1 =)= AP oh71AFe-9) A=A 2ehd g
o JfAIEe) AERE Folal, o7t FF FAE P
2 Aol A 71 -9 £HF oA

YRS ST 5|7 A Rolct wgt A 279}
A4 % 3] F/d(Nicholson et al, 2009; Rodriguez et al,
2012y HIF O R dhi= THEEST (]9 FouAN S
o, 1%l o7 20] BAY AB AL BT B
ol AR S AYHES T (119 T F 8 A
A} 239 Aol tH(Kim et al, 2012). F3(Scilla
sciloides)©] &j|oF zFx| e} 7Fe 2} Z A2y 0] BxjojH
A Qs Ao e A4 L ZjAGe] BEEE= o]

N

o N
U
B
e
e o

2R B (Kim, 2016), of7] -2 HA O3 of
244 FAjolch, Fht] o7 g2 Aol 3A B
A 2ol WEshs WA 2 A X 4B et
3} BAHOR TR, M o2 UAY (I AAEUA
A, W12 1414 Kim, 2016)0] A%, BE0] t4bo] ¥

L @5 B4 Aol Aol
HEAEs A8 e ol 2UAAE A
A AR BEol JFHE A Qlti(Akeroyd and Page, 2011;
Apostolova et al., 2014). Z+t]-o 7| A2 X2 49 T} 9
g zo] 9% 23)9) oo} vF/ Y E(ER) Brl2
Q8|3 o |AFeT Aje] AR o HEe 2ot
B A|®7Fse Aol Aldel Ao I E
2 Sh AAHAA o710 Bel Ak u
Al (overlapping iteroparous perennial) AJ € & 2l of w2
2}, dop, MALS o zof osiA A&7HsAdol EAH

meadowd (B2 4]) o|x 2P AIAY o] tH(Kim, 2001). ESH

oot

A o i fo Hz

oZ

A
-y



52 oo}

. 71%9]

WA OR AR TIAY AR TP TG  RHENRA, FAARZE)T A T AR Ao
B B S ol o2 BU AY w sl 2 gac A 949 ol 42dg YU 20
FHY AYPLES WAL ofENS T8A YXE A ARFPAI Ak o742 Ae] AAY BES 915}
5 olAs] RERIIL SR /e £ of BuS ket WAl et AAH=A] ofsjor 42
2 7487 4-590) T Ao} FuakF HEghe 156.9mm  F AEA Telrh apE gl

2, A3 H(134.0 mm) R} 17% 712 ZHKMA, 2016).
ol HigoldAl £ ol L v Bk A S 1A
O 2 AAFSH= 7|5 ot AAX = A A St
oF vl (i@ =EE=HA, dF BS7IIHEC o]dY
71200 THE S A4Sl Hitsack of VRO B
2 U (49 24108 201, HATLLL BT |
o Pkt F of 1.7°C ¥ gA|H o2 553 37
Zﬂ(lﬁm, 2001)0]t}. o] E8F Yt FR-IIARA|T o]/
QT vl A A Aol Aofee Waby] o] %A (5
i{ﬂ)&lxgﬁﬂ o]a} }\]_/k] ] Amz]@r/} x4 oz xh;] _oH7];<}
SR C3-A=9] AMAIA e zAoA A &Holar £
7148 AAA BelE FoliA AET7Hee Y A=A
ok A|G-233517t of 7124 AHAlIEe] f1Seol =8 Al
ol Qo HlE T S ol RUAoRA B
ol gt AB7H= AAA FES 2T Ao
LH 71X 2] HRY AJell&] B (in-situ ecological extinction)
= AEE Aotk ti4tA] B4 2 7hopaEatoll= &
ool A-e-24) Soh #3217} Yok ek, kAT 1 B
2eh= Aol o AHAEEaA)Y =Y B =Y
FAARE W R Tk A4 2 o] WAoo A A
3ta Qict. HYENA (A A REY) TE]7F 2 FFITh

I‘_A_,

o

F
F

o

o

i, vk

;
i

)
Oifﬂ

el 2ok i S AE wElolA A]&E
t] (Zoysia ]apomca) gAe Higlo 2 e =ESH 1
olct. 2 of
< ) 94 oz
7]xHo]r,} 2| A RALR; A2
o) 2 Z MU IS LIS T
RIS AR W RN A AR
kol 5244 vlast RAARIsl. el oA
o] Loz 7|, DolgolR, AF ot

2
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lr
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T 2 2 s = s (A A o
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, BE7|EoHEA 9 5‘?—?—]‘:}%’43 235} o5 ol
S/ ok alo] S T2 ApoloA ik
oh 2 23S < 10““%7IT?L 3> Lol A 743 o
A BAHZAL 2FE vlA] A2 A AR REsh= 2]
(regional) A]A1 & o] /ﬂ 2| (local) A& o7 FAE ).
] -of 7| At -2 5 oAU Tk gl
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