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Abstract: This study was conducted to obtain information relevant to resolving problems related
to artificially introduced plants in ecological restoration projects. We investigated artificially
introduced plants and plants growing naturally from its surroundings in the active restoration sites
of the Ecosystem Conservation Fund Return Project (ECFRP) of the Ministry of Environment and
the Civilian Control Zone Forest Restoration Project (CCZFRP) of the Korea Forest Service. We also
analyzed the characteristics of native, exotic, and cultivated plants in addition to their Raunkiaer’s
life forms. Furthermore, we compared the planted areas and inhabited areas, as well as the
characteristics of the habitats of native plants among the planted plants. We found that among the
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plants planted in the ECFRP, 50.4% were native, 6.8% were exotic, and 42.9% were cultivated.
Meanwhile, in the CCZFRP, 78.6% were native, 21.4% were exotic. We also noted that many native

plants were found in the planted areas that were far from their habitats. In addition, we identified

many native plants that were planted in areas judged to have characteristics different from that of

their natural habitat. In the case of Raunkiaer’s life forms, the planted plants showed high ratios of

megaphanerophytes (MM) and microphanerophytes (N), while the invasive plants showed high

ratios of therophytes (Th) and hemicryptophytes (H). When restoring the ecosystem, the ratio of

planting native plants should be higher than that of exotic or cultivated plants. Moreover, the habitats

and ecological characteristics should be considered when selecting native plants to enhance the effect

of ecological restoration.

Keywords : Active restoration, Ecosystem conservation fund, CCZ, Exotic plant, Cultivated plant
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Figure 1. A map showing the study sites in the Ecosystem
Conservation Fund Return Project and Civilian
Control Zone Forest Restoration Project.

Table 1. List of the Ecosystem Conservation Fund Return Project surveyed (Ministry of Environment 2014)

. . Restoration | Restoration Area Land use before Year and month
Restoration project . . o
area year (m?) restoration of investigation
Sorasan Iksan 2015 55,000 | Fields, Plants 2016. 6., 8., 10.
Bullogobun Daegu 2014 94,678 | Fields, Houses 2016. 6., 8., 10.
Jayeon Fields, Roads,
madang Nowon Seoul 2015 77,800 Arificial valley 2016. 6., 8., 10.
. Houses, Fields,
Ecosystem Igidae Busan 2014 77,536 Bare grounds 2016.7., 10.
Conservation : ;
. . Fields, Paddies,
Fugd Return Dangmallisup | Milyang 2012 9,609 Abandoned lands 2015.7.
Project
Guyoung Ulsan 2006 660 | — 2015.7.
Biotope | Soksa Pyeongchang 2008 40,000 | Roads 2015.9.
Donghae Donghae 2011 18,000 | Roads 2015.9.
National ;
Va4 Wonju 2012 7,500 | Roads 2015.9.
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Table 2. List of the Civilian Control Zone Forest Restoration Project surveyed

Restoration project No. Restoration area Restoration year LLTeal s I?efore Yegr and‘mo'nth
restoration of investigation
1 2012
2 2012
3 2012
4 2012
5 Goseong 2012 2015.7.
Civilian Control Zone 6 2012
Forest Restoration 7 2012 Forest
PI"OjCCt 8 2014
9 2014
10 Inje unknown
11 2012
2015.9.
12 Goseong 2014
13 2014
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Figure 2. Composition of cultivated plant, exotic plant, and
native plant between planted plants (n=133) and
naturally invaded plants (n=460) in the Ecosystem
Fund Return Project.
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Figure 3. Composition of cultivated plant, exotic plant, and
native plant between planted plants (n=14) and
naturally invaded plants (n=72) in the Civilian
Control Zone Forest Restoration Project.
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Figure 4. Raunkiaer life form ratio (%) of planted plant (left) and naturally invaded plant (right) in the Ecosystem

Conservation Fund Return Project.
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Figure 5. Raunkiaer life form ratio (%) of planted plant (left) and naturally invaded plant (right) in the Civilian

Control Zone Forest Restoration Project.

Table 4. Comparison of Raunkiaer life form ratio (%) with the several National Parks

Region Th G H CH N M MM HH g Remark

ECFRP Planted 9.1 7.4 11.6 1.7 223 9.1 33.1 5.0 0.8

Invaded | 28.3 11.2 193 6.0 9.0 6.2 8.6 0.2 11.2

Planted 7.7 154 154 7.7 234 0.0 30.8 0.0 0.0
CCZFRP | Invaded | 28.6 12.9 30.0 10.0 8.6 2.9 7.1 0.0 0.0

Jirisan 16.6 18.3 28.7 3.8 8.8 6.6 8.4 7.5 1.3 | Kwon 2014

Korea National Park

Sobaeksan 16.0 19.0 32.6 3.1 9.1 6.1 7.8 5.2 1.1 Research Institute 2016
South Korea 19.0 124 30.0 1.9 14.8 20.0 - 1.4 - Yim et al. 1982

% ECFRP: Ecosystem Conservation Fund Return Project, CCZFRP: Civilian Control Zone Forest Restoration Project

8.4%L} AdA
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Table 5. Comparison between the suggested plants in 2008 and surveyed plants in 2015.

Scientific-Korean name Suggested plant in 2008 | Surveyed plantin 2015 | Remarks

Pinus densiflora Siebold & Zucc. 2L o o Both
Quercus mongolica Ledeb. A1 ZHU 5 ¢

Dianthus chinensis L. 92§ 0| 2% o

Rhododendron mucronulatum Turcz. A&z} o

Indigofera pseudotinctoria Matsum. go}% o

Lespedeza bicolor Turcz. #2] o

Lespedeza cuneata (Dum. Cours.) G. Don H]4>2] ¢}

Lespedeza cyrtobotrya Miq. Z4}2] o

Lespedeza maximowiczii C.K. Schneid. ZZ4}2] o

Acer pseudosieboldianum (Pax) Kom. Geh-EL5t o

Zanthoxylum schinifolium Siebold & Zuce. AFZ U5 o

Fraxinus rhynchophylla Hance &-3F3| U5+ ¢}

Weigela subsessilis (Nakai) L.H. Bailey ¥ ZrL}-5- o) o Both
Arundinella hirta (Thunb.) Tanaka A} ¢

Calamagrostis arundinacea (L.) Rroth A A& o

Cymbopogon tortilis ssp. goeringii (Steud.) T. Koyama 7l}<A) o

Festuca arundinacea Schreb. 7] 219 o Exotic
Lolium perenne L. 3 0% o Exotic
Miscanthus sinensis Andersson 2] A} o

Poa pratensis L. 930} o Exotic
Spodiopogon cotulifer (Thunb.) Hack. 7] S} o

Themeda triandra ssp. japonica (Willd.) T. Koyama <A ¢}

Zoysia japonica Steud. Zt] o
At Al FollA AAE] A e H1%—% A 2 ANskE U (Korea Forest Service 2008), A7)
o 25 AR ARINAE 50.4%, TIE AQlOlAE R 0% AR BEUR 039H e 1
78.6%2 Uepstet, el Alafet xW%A A% oo 2Bl 2o, $EOLE, SUE 52
Q1 HAA] EAL oket A9 AA o] Aget Ak ARSI Table 5).
ANTE AT RS o ol Ao weE,  27oY, $EolE, 3UBE Fuo] B2g Y
U A S AR Al A A e st 3l ol A A A 5] HlEhd AP =3h8 02 =9 E 1 (Cho et al,
L 7)|Zo| Bglel= BY a1 F7F A A" 123 2016; Oh et al, 2008; Rho et al, 2014), 2= u}
D7} . o w0 SAEE 540 U, 2ge o

w7kl BAA oA ole] Alxjzhalo] Te 54
W ol Al AASHL Qs AR ST W AEY 7]
(National Law Information Center 2017)& =,
4%, 285 U 922 41, A 22 v
S} 7HR A T8 ool 54 A
TR ol A sh= AETE ﬁ%”OPE
o}, Ea v o) 2giA e Ak 9

9
g oo 2A 159 MHES 4T

il

] 5}l

AH

>~

lo

W Qw2 A =T A A skl ek FAT A
=2 o] el netAlEE HelsAU(Cho et
al. 2016) AE|A sl /gol - EH= AR A

A& ¥} Q131 (National Institute of Environmental
Research 2007), g2 EA| S of7|3tctal B 15}
A ch(Ministry of Environment 2010). 3 271 9]
i oEEL & 7] PR OE F5Y Ide o
Aol 4e1A 02 AL HolZ (AN 1
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Table 6. List of Invasive alien plant species among the naturally invaded plants

Ecosystem Conservation Civilian Control Line
Scientific-Korean Name Fund Return Project Forest Restoration Project
albjc|d|e|f|lg|h|i|[1]|2|3]|4|5[6|7|8|9/[10/11/12|13
Rumex: acetosella L. o}| 7] 5% o o
Sicyos angulatus L. 7} A 8¢ o
Solanum carolinense L. =7l 8| 7}A] o
Ambrosia artemisiifolia L. | A & ol|o o
Ambrosia trifida L. THEH A& o
Aster pilosus Willd. n]=+2>5. 20| o|o olo|o
Eupatorium rugosum Houtt. A %¥5&U= | O
Hypochaeris radicata L. A %¥=E% o
Lactuca scariola L. 7} X A5 o|o o
Humulus japonica Siebold & Zuce. E41g=|o0 |0 |0 |0 |0 o

% a: Seoul, b: Daegu, c: Iksan, d: Busan, e: Milyang, f: Ulsan, g: Pyeongchang, h: Donghae, i: Wonju

o

%= QIHKim 1997), BIFAA = AR HH O
2 QIZH 5 Aldtste] WA= AErhddol &
g A9 o7 HiE1l 9=t (National Institute
of Ecology 2015), e 5-AAofl LAl &S A7
= A T 2T iAo FAA dg =
ek 4= Sl whebA HATZEA7F e Ao ol
A AAekE A2 ° 943 Algte 2t ok
o Qe A= ol thek Aol ofs}7]
ool WO ¢fo] FolgH ke agth(Berger
1993 Fine 2002; National Park Research Institute
2014). AEE Aol §2J5 AR AAhale
ol §lE A4 Zo] Aeka] Tso] FAHH
BB A2k AoR dAERE 284 €774 A
7vo] B}, 1 AJolo] QA Eo] AAAEI} A
|22 m]okal 4= 9l o b E ANEIEY ALYS AlA|
2700l SRS Ao AATH: 5
120 i} sk, Ay 2 0% A1) A
*”Eﬁﬁl & AEE o7
. 7?*1“#, EWHHVW 5 & 10F0I3laL (Table 6),
o] AEE2 AHAY HE 1
H7F An s A Ae|a A=52Ql #e| tido] Za

4z

_|>~

4y 18 lo ot ox

of

29, 3P, =5 F FAMEE StollA ArtthKorea
National Arboretum 2017)_ ey g 9 AR
80 72 o] Alzfs}al(Korea National Arboretum
2017), 2744 AR} AFAZA] ALt Al 2744 A
AR &) A E o &2 AAIE v IckKim et al, 2015).

AR BYA o ] A A ol A= TEE|A] oF
Son, Apax|oh G A1R1e) BelAelo) A1)
sto] O] A} of &2 A ohokar, Z-9-ofl webA
L RtdH Ho| TS A A7 S 9lo T Al
YA Al 8ol o8 Fe vt ook, B3 H4Y
4 HEY T AlEQl otk AT, e 3
AFEY] sk thof] S Kim and Kim 2018;
National Institute of Biological Resources 2011b).
HEA SRR o] REst= A4 B4 1L

koL, A A AR Al A AAlshe A
2 viA A ofrhal metEn B F AlEE
Hubgh B v &5 whEolFAU, YA
ZF(NPP)S Z7IA7]= =2 o853 17 (Wang et
al, 2010), B¢ Y &#AE AFst= 9 st

(Deyn et al. 2011; Wu et al. 2016), T3+ AJejA o
ol T3t EOF AJEO] ZHE W rjoprol v S =
7]_ = EOk,} E{—L]Ql—’@‘_] - 2] u] /\H%okﬂ EH,} Z«l‘é‘]—?ﬂ

(R EiA Q] o A)S ZBA A ZETHGao et al. 2017).
NE|EQATG Aol g3t A ES AAfeh= A2 vt
A 73 FHo| REsla Q= A4 Fif
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Al AT Zavt ook dEoA = 718 A
Ao A Hloju} 2] thE A o2 FYEA A
Aok A sl s o® Qosto] MY E)A
S| Qe FES ol 223 skl 910w (Ministry
of the Environment 2017), $-2|U2te o]of djgt

=7t 2a% Ao= et
2 dAtoAs AR 5 AYAES de R
A A X9 AR 2] & Bl aLskal A AR &] EAJE A&
5Hth(Appendix 1), AHYA| k] A2 et 7]
gt =o7F Zastn, 7F £ AAR 5458
Aar, FHEAY, R 5) 9 FF(E
54, & 7PEAE, A%, sieL vhelAd, &
3]

AR B4 )& Tefstel AAAES A
(e}

=

=l

s 1 X] o 1
e AR, dAZCR AP BlES AT =
Aohs et 52 AAS 2ot ok, E3t
7 Al A 0] 10% o)
Aot s AL gl (Korea
Environmen Institute, 2017), o|uf "HAYet= F&
TES AEEAAR] A Gl E8sh= K
A ot ARG v AleE A
< WS e Favt Sl

Qlofl A% T A A /1%, A 2
[e)

>

riok

o,

fr o2
o

ot

N

V.48
# ATE GF U] LS Fol7]
9T 4 vl V|2 BeE 4 URS A
B ANT A%S o= 44 L 49U
29| WY} BAES TOrsh oS AT 4 Y=
WS AN 91 +stect.

>

PALEe) A1, A, Slehel SAL wAet 2,
AR ALlol A ol 5] A4 B AR
NAska Gglon], APYAES AAste e 2
Astel Azt VA FaL MAA) BAo] A=
2ol AAeks Fo BARE steld 4 gt
E3, vl 2 AT AT 2 FUNE F
QA Ze] v o] 1 B eht 202 1

A

rlﬂ.l oz mlo

il

452 Bee AN AL ofd) BelH Byo] oF
A AL Q17be] Weko] of o] 2 ROE
gehich w5 AAEI oA A8y T4
o] wh$- chA ek, ol 24 1o 37
E4(53] B SA)E TeekA 2 AAAE A
#o] ofFolal Atz Bt

2 AToAE AN A AAYTE o
AT FUNES 2Aste] BB, A4
Hgo] A% A4 Belo] Qi BF B4 A
A3 Sp 5] AL Uk B TRRR e

SefuetolA] AAIst Gl A= A oA
2 A8 A, 4 315 5o A7 Belol, A
202 ot o] A olgo] 72 B2l 3
of AAfaHe AT} AjeE o] 70 BAel ko
HAfsHe AlRe TR Wavk glon], Belg Ao
o FElol AAEI Gt APAES AR
03 A F0T Rk ek B 4B 47
A AYAES AR oke] Aot F A4 B4
& wefste] ARt AR BT £
S 9 AoR BeEn A JUd 99 29
A3 BAS U0 2 YR B so|Sell
S st A Al S SRS Al
290 AR o] B 5 BAIFE} Ao}
ARARAT T WA AEE QAR Peke

D Bt gl

XA}

o] LRe FYYY A7 YA 271
o8 7|3 %, (NIE-7]8h7-2016-08), T8
G} 710141 29 A ATNIE-7] AT
~2020-30),8) YO SABHGI.
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