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Changes of Species Diversity and Development of Vegetation Structure
during Abandoned Field Succession after Shifting Cultivation in Korea

Lee, Kyu Song
Department of Biology, Kangnung National University, Gangneung, 210-702, Korea

ABSTRACT: Changes of the species diversity and development of vegetation structure during abandoned field
succession after shifting cultivation were investigated in Pyoungchang, Gangwon-Do, Korea. The height of top
layer tended to increase rapidly during the earlier successional stages and stabilize in the later successional
stage. The heights of top layer in the 10, 20, 50 and 80 year old-field were 4, 9, 18 and 18 m, respectively.
In this region, thirty five year after abandonment need for the development to the normal forest formed by 4
stratum structure, tree, sub-tree, shrub and herb layer. Among the vegetation values, Ivc showed a tendency
to increase logarithmically, and Hcl a tendency to increase linearly during abandoned field succession. Species
diversity showed the peak in mid-successional stages (10~20 year old-field) and declined slightly thereafter.
Species diversity was correlated closely with the species richness than the evenness. The most woody species
established in the earlier stage (2~6 year old-field) and turned over their dominance step by step during
succession. These results support the IFC model proposed by Egler (1954).

Key words: Abandoned field, IFC model, Old-field, Shifting cultivation, Species diversity, Succession,

Vegetation structure

q &

S A9 AefA A AIZE Ao whe} 7 e] T30} 7
ol AXA g W7l AR s Ay Hole
71 3 AEEke] S4 FAEA 1 AA7 FAgel] st
%o A7} Mg o] ghtiClements 1916, Gleason 1917, 1926,
Egler 1954, Odum 1969, Connel and Slatyer 1977, Grime 1979,
Tilman 1985, Glenn-Lewin et al. 1992). o= B3} o}4]
T AAAola BHEHo|y UulslH 0|20 F FHE I A
= F3lthPickett et al. 1987). 0] o] 22| Yukdly} of$- 9]
fre 247t A vt ME o2 AE2de] A-8sigka, o7t
AREE agke] o] theksiH, A 21 B V1% 210
oFety] witeltty. &, 2ol Aguitt AE-71-EQIzE
o] Az Apgo] geba ol 8 Ho] AHuitt E5AS
el 7] WiiZoltt. 54 A GeA dofjue A o] 2o
&k 78 ofslle Apd#t QIZE Atolo] Mol B s
o g 2A5s il 555 & 5 UthOdum 1969,

Connell and Slatyer 1977).

A TES 65%5 AAske A AeAle FAd HA, 3
A, 3, AsUy Hujgo o] il o8, £23 vl
o] s 2 W3 AHE 502 1960 dtol= A2 A Ak
o] MIFAH AEZ o] Hlon,, 1970 ol Al3E A=
2l =3} A1jle] A, T AT B4 2 A9y vy
o] A% Fo7 A 2o} 75| IEHIL UTHE 1975,
o] 5 1979, ©] 1995). e} Q179 S7F 2 AbstE Q1gk 7
W2 Qo] AHe] WA o] X|&H o7 Fradkal e Aol |
Aolt}, Ho &5uiE]e} AFANTT 22 HE3)
T, 1M, t7] 29 So.2 s B oA FEo] WY
=3 itk AHE O] Fle Able] A AR £4, AE F T
89 T, A A 2 A3} 75 As) S, AR 2
EY A4, 13784 A3 A AR A% 2 FY 715
At 58 FEIITHL 1997, o]9} vF 2005). wetA] FEE A
g AeAY] 82 B, B g Ae on] A WA
HAAE HATHE- T 2009).

HI7HA FE S BYshe v 538 2o WHS A
f3lo] AF3 Al So] BTHZE 1979, ©] 5 1979, Ashby 1987,
ol9} 71 1998, Z+A= 2005). 1L} H 2ol K} 118757 0]

ot ot

ro

* Corresponding author; Phone: +82-33-640-2311, e-mail: leeks84@kangnung.ac.kr



228 o] It

I Q7] A7 @ Fash A 59 7o tigh #3H o]
el 714 ML 271 Z7kskar ckHom 1976, Gross 1987,
Ashby 1987, E3lQt 2HE T3] A] F-F2AN 2000). F<EE A
g AHAE Fdsla, 13EH0 7 Bgsie, Aoz
A4 Va8 #elahr] flsie A R Gell A meke] By
St & dojul= AHAFR1 o] el gk #3hH 2 Aot
Jaghd), 53] 2H AejAe] 7|25 olF= A4 727} Al
e et oW S5 83 ow g Y-S AXA
skl tisk A57) §HEA] Hasioh(e] 5 2004).

e Wzl Ang S48 & 4 A, FHTRe AA7}
Feletm, A AAl] EEstL g7] wWiEel AFow e
ikl o 2RSS vnd 5= e Aol ql7] Wil o
ek Ho] o]29] AlgFo g g8-xof $ITHOsboronova et al.
1990, ©] 1995). S-Elyetoll X s A @ shxdo] o] Fo|H
3, HTollE T AT et v BAHY AR I3}
o] B2 AAR|7F A% 2L THLee and Kim 1995a, b). ZFA 2]
7 2R gl Ak A Hel|A] o] )5 7] wiiel] 8 A
AR oA Goluf= 24 Holol] gt A= S-eutat Ak &
g A4S olsfsled & =28 E 5 U Bk ope d&
Ao B B g g gt 7Es AAskeT
AHA g 589 4 AUrkKang 1982, ©] 1995, ©] 5 2004, ©]
9} 1} 2005).

£ dAtdxe EuE W 89 S titske A
AEjAA Q17He] e 2R e 27t dEE e 7
& vty 918l A shdoz sl 4ty F<o) A1)
A SR FEe BT ol 3k 5 Eke] A4
Aolel] 2 A4 o] Wy A8 F tpgAde WElE o
oFatarat stk

E

£ A7 AR E AT A A e, gl
2, vpge] 9 2Ee] Aoi(37°30 ~37°35 'N, 128°30 ~128°
35 'E)2A ZAME BEE e JBog | km oW BAHE
SkmOMJOH AA B Atk B AR Y] AW 712 B
S Z47F 63T 1,894 mmE W) 3 &< U 7%
E4S YeR AL QtKYim and Kim 1983). ©] A|%je] ®eke 11
Ad) Egjolotz7]o] € EAUCE JAAE ZHARL
A A 2 AYE FAE] Qi o] AGeA #A shHlo]
oozl Ao Ecke EAlo] & wigrt st f7|E
I A2e gF gkl Je G ESITH ] 1995, Lee and
Kim 19953)‘ }_/\]_% "’TEO o];q ;]_7:1 oo] 1/1-0:1 _,] HLD]— u]
E9ke] 0]3}8t7 3 g9ld] s Lee} Kim (1995a)°]
Al 71 E ] Stk B A A9 FA ttEE 3}
7 73 3o] Olfﬂ%'lﬂ Adoz 1918 d% = A Ha e oF
1/30] 34 7Z2R]o]AtHLee and Kim 1995a2). ¥ A} X9
A 197397k 3Hd A Ao R el EXde BE

£3 J. Ecol. Field Biol. 29 (3)

3hdo] A=Y E 1975), 19909 th7HA] W4 29 314
T BF A=A Lee and Kim 19952). Htolle 94 1%
olale] Aot A=Az} ¥axsta e, & AT T
2ot =33} g w4 AAEY A3 5o et e &
o] skl Sk
B ZAL 2| A Aoe 2y, U] 52 2 oY #
o] AAgo] EJFOIEWEE A= 0] k. ZAe| EWOli’i
oz

9 3ol o FE v, QR B s E-AL |
A BEsa 931, 2YS 1A G wxE Bk 2a9]

B wolol we} Hol 27] BAle] 24, BEY, £ 2
AT WA stk HAd 3 Bl o]F017%)

02 PR G L Ao Fh R, ARl L
ook A A2 Efdol, |3 A AP AR
o} AR Aol WA EESFAL Tk e] 1995).

QA

2 % st M@ 2o frAketa, 19A1 e
o HAAZI} G 9 = oY 1) F
wkS A o}%{“tﬂ Z} ko] Al ARE= ©](1995) 2 Lees}
Kim (1995a, b)ell 7o} itk 2t Fe] FAdEs FUs
of g A3t Fxstar, 1 oA 71 waA Pt
AoZ FAHE FE 5075 A4si AXHOZRE 30
cm Pl AFFE o83t UolHE F53 e SHE U
og] el 23S tste] FH3ATH Ol 1995).

24 ZARE 199237E 199432 215 57120 7~9Yo]
ol o Kt ZHzte] Bt wES, ofuEg, #EF 9 2
B30 2 RSt 7F 3 e 249 79} 98-S
of Ho] Hao]] M F 2o LS 7). 7h St
8% 3 719} A9E-5 o83t o] F(2004)0] A
R veo} Hel & F3I9=H), 7t ABAE Fohe 342
o 2k 7100 Vel 15:9] A& (%)E, T1E]al HIL 159
249] 7|(m)E Hepdth

=Z=]
ek

-

1> X

a%

AR (Ive) = & (Vel | 100)
AN (Hel) = % (H * Vel)

ZA7}e] BolA] 2BES ZAH] 915191 20714) 50 em
x50 em WETE BASNGT, TR 24 951o] 5744
Sm xS mWETE AT, 0AA B 033 Bl
H:ﬁ%%‘oq TE 175 10m x 10 m =20 m x 20

2 2~3714 ARSI 22 A 9
B e 2 489 3T A= 439 =
BT 2R w



2006 6€ =i Aolo] mE A pxo) we 229

© A oA EEg BE TS YA, odA, thdA
FE 9 207 FEto Feet, T gl A
2 ribste] ettt HREH 22EY] FHEE 74
ZF5mx5m %50 cm x 50 cm WEFH 8= AERE
Tk 22T 525 TUHHIATH)E 4 Sl T
3l QX5 o] &3} Shannon-Wiener2] 202 T3t}

o] A d Fo wE 9 Fo HskE etsly] fls)
o] Fojr 3 kol F23) 10014S YehlE £S Adst
Ak 2 T AEE FAXE VSO Z 7557 1 T8/ 60
PR F, 61 T2 50~602 F, 5 T2 40502 F, 4
D 582 30~40%0 F, 30 82 20~30%0 F, 2 F8A 10~
2090 &, 1 84 107]W) o2 T8t A3t d o]
e =] WHelE UERUTh

¢
3
kY
e

an 9 0

Fig. 1. Changes of height of top layer during abandoned field succe-
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Fig. 2. Development of vegetation profile during abandoned field succession.



230 ol

430 BT s A7IZ Aot o] F(2004) 2HE I
3 Aol 45 F2E 2hE SH3 FHlo o2 W=
7M1 WA 3 oF 20 d o] A-Tal StGTE £ ARl A
<= WA £ oF 201d ool ARshd wEZ-o] a7t 8 mel ©]
2ARE wEF] A5)E0] 80% ool He A7l 3513t o]
gl Fig. 2). &, FEoIMT A £ oF 353d0] Aol 2
PS5 b des Ao dhdsita 3 4 9tk ik
W02 Aol AP sl T2 EXSIAL Eqlo] Zlof
A A5 z270] 2 )l AR Fohar & 4 Qirk 13|
T Eelal AR FJ3) A9Rn Ao 3)EEE Algte] B
o] AelE olfr= AhE F3) x| H9] A Moy} kst § AESH
ZE I} R o] wo} QO ZHE o]Fofx|ed]| whate] it
2 o7k T2 2RO vjE FAR Aztete] Hio] FH |
oo 27E Fslo] FRetar Agsiodof a7] wlo|thBazza-
zz 1968, Harrison and Werner 1982, Inouye et al. 1987, ©] 1995).
A tiFEe s A= A, BAF 1 2 559 98
5 23 Ajale] 918wl SRS Avhsiar el dE]
el e SATE AAst S3txds Alsiitkel
1995). ]2} 74(1998)2 ZJo] 27| Btk AA Holo] mx|& 9
oA s AR o] sk 2EAR o] AAFxRe] wd SH
oA WA Aol vlE] vl wEA AHS SEAZIva Has)
Ak olek 7(1998)0 mWEH B A5 FARR|9} 2 X Hol| A
Ao} AT 2 A Y F oF 101do] FH
A nE=0] =117} 9~15 mol °|E wEZ=0] 3=} 80%
oS YehA| e Z84ro] ey} ] Ao e} ofw i
TS B 2E50 Wdo] AsiE 4 Qloh wEFo] W =
s g 2P Fike] Aol Az WS A
3] W2A FXgtarl & 4 gik o]} o] Zgo] Hule
1A z0]e A 24
=]

0

PN

29 Weg M2 210 5 9 ol
| golg FUREES Aaska Fue
873} £ 240] A% %ol felsh) spolck

BN
o
>,
2
D
o

& darreiereid

& J. Ecol. Field Biol. 29 (3)
% tiopye) v
S0 ) F 45 5ol g2l 28T F FHEIES)

(s}

o] W3}= Fig. 30 YJERAITE 233} wwke] Eakol A £33}
Z TF= 30F olskE YERSIA, 3~61 A4 40~60F 2
2 w2 S7RIEeH, HE Aoz Qlety T4 T2t
B 10~20 93104 80F oo 2 713 ok tha
Aadhe A Yt B2 28 345 49X F 0d
7R WEA 274 oS 25~30% 25 A8, thaA
ZB-L253dA71A] 50502 WEA S718 U tha 7HAE
S UERAITE 9 4182 10337HA] 13~23F2

Bk o 10~251 3ol A whE Al sk 2d
A A5 F4E 5~10dAA] 1~8F 02 S7FIATHL 10
~25 Aol A w2 A 7HAEH

Fig. 45 5'09) W] 3 73} d S0 uje} ohe] WA 2=
3 2B F50 W32 yehd Zoltk 25 m* el

wn

-+ 'S
- " e

ot

t;'ll oy —

W Fr—=
.i' .- - - - -
® 4/ 4
:.!,,,a: -

| —— Bpwassl —=— Bimrrwd —i— Peenrim —— Woody soece -

Fig. 3. Changes of species richness during abandoned field succession.

Fig. 4. Changes of species density of woody (left) and herb species during abandoned field succession.
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Table 1. Seral changes of the dominance class of the selected herb species (IV > 10 in each old-field) during abandoned field succession (7 :
importance value (IV) > 60, 6 : IV 50~60, 5 : IV 40~50, 4 : IV 30~40, 3 : IV 20~30, 2 : IV 10~20, 1 : IV < 10)

Years since abandonment

Species
0.5 2 3 4 5 6 10 13 15 20 25 50 80
Persicaria nodosa 4
Ecinochloa crus-galli 2
Digitaria sanguisorba 7 2 1 1 1 1
Alopecurus aeqalis var. amurensis 1 1 1 1
Stellaria media 1 1 1 1
Panicum bisulcatum 2 1 1
Persicaria fauriei 6 1 1 1 1 1 1 1
Setaria viridis 2 1 1 1
Commelina communis 4 4 1 1 1 1 1
Persicaria blumei 2 4 1 1 1 1 1
Erigeron bonariensis 1 6 2 2 1 1 1
Erigeron annus 2 7 7 6 7 7 3 1 1 1 1
Artemisia feddei 1 2 3 2 1 1
Artemisia princeps var. orientalis 2 7 7 4 6 1 1 1 2
Oenothera odorata 1 2 1 2 | 4 1 1 1
Artemisia iwayomogii 1 1 1 3 1 1 1
Lastrea thelypteris 1 2 2 1
Onochloa sensibilis var. interrptia 1 2
Miscanthus sinensis 1 1 2 1 7 7 6 4 4
Arundinella hirta 1 1 4 4 4 1
Patrinia scabiosaefolia 1 1 1 2 5 2 4 3
Rubus crategifolius 1 1 1 1 3 1 1 2 2 1 1 2
Aster tataricus 1 2 2 2 2 2 1
Partrnia villosa 1 2 1 1
Aster scaber 2 1 1 1 1 1
Lysimachia clethroides 1 2 1 1 2 1 1
Cardamine leucantha 1 1 1 2 1 1 1
Spodiopogon cotulifer 3 1 6 1 2

Smilax niponica

Carex siderosticta
Dryopteris crassrhizoma
Syneilis palmata
Ainsliaea acerifolia
Disporum smilacinum

Aristolochia manshuriensis

1 2 1
7 1
4

1 1 2
1 3
1 3
1 4
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Table 2. Seral changes of the dominance class of the selected woody species (IV > 10 in each old-field) during abandoned field succession (7

. importance value (IV) > 60, 6 : IV 50~60, 5 : IV 40~50, 4

: IV 30~40, 3 : IV 20~30, 2 : IV 10~20, 1 : IV < 10)

Years since abandonment

Woody species

5 6 10 13 15 20 25 50 80

Sorbaria sorbifolia var. stelioila 1 1 7
Acer ginnala

Spiraea prunifolia for. simpliciflora 1 3
Spiraea salicifolia 1

Rhus chinensis

Lespedeza cyrtobotrya

Trypterigium regelii

Stephanandra incisa

Symplocos chinensis var. pilosa

Lespedeza maximowiczii

Salix purpurea var. japonica 5
Salix hulteni 1
Salix gracilis 1

Betula davurica

Maackia amurensis

Pinus densiflora 1 1
Fraxinus rhynchophylla

Quercus mongolica

5 1 1

1 2 3 1 1
6 1 1 1 1 1
3
1 3 1 1 1
1 1 3 1 1 7 1
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