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Test of Intermediate Disturbance Hypothesis by
Experimental Disturbance Gradient in Old-Field Plant Community
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Dept. of Biology, Kangnung National University, Kangnung 210-702, Korea
Dept. of Biology, Seoul National University, Seoul 151-742, Korea*

ABSTRACT

In order to test of intermediate disturbance hypothesis that an intermediate level of disturbance
maximize biodiversity and to elucidate the effect of disturbance during the early old-field suc-
cession, the response of plant community along an experimental disturbance gradient was
investigated in a five-year old-field. Response of plant community along an experimental disturb-
ance gradient was connected with light condition because artificial disturbance gradient had been
treat by clipping of plants and removing of litter. Artificial disturbance in five-year old-field plant
community retarded rate of succession by increasing invasion and performance of the earlier
successional species in the initial and middle stage of disturbance treatment. The species richness in
the blocks of intermediate disturbance level showed the peak in early and mid-summer. This result
did correspond with the prediction of intermediate disturbance hypothesis.
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e Wz d5g 843 ¢ 5 Jd3, 2 FAL
e, A AAder Bxar] i & A9}
o] W|@E@st Lot} (£ 1984, Osboronova et al.
1990). =& Elelxe] Ho] £xw ol W2y ofE
o AAMe|HH oY} o 7] FIAEHTH olEL

Fetzlel A gholtk (F 1994, ©] 1995,
Osboronova et al. 1990). EoA Hole] Y (3
T2 W3 +FETY AEYH HRY, XYY,
L@ fF, u@e Fmet Arle wep gy
(Armesto and Pickett 1986). QA ENA A wFe u)

+ W A se dAol7] Wi g dFAE
o] 2T vAE L&Y 98-S A7EHATG (Sou-
sa 1984, Grubb 1977, Connell 1978, Hils and Vankt
1982). Sousa (1984) ZHwgel v Zde 9%
< e F4E B3 AFHA 2NN oy
v A7k 2@ ¥ diste] Y& ey w
o] #3¥F = OE MRS 2JY FeH vAe
nEe] FEe st o7 Ao =FH ). Con-
nell(1978)& AT wdto] dots o FoYA
o] Hu7} dvte F7H @/ (intermediate disturb-
ance hypothesis)& A|3IE 2, Armesto®} Pickett
(1985)c w5 New Jersey -9 Piedment SitolA] T}
Fe ZAAY wE AT FHEYE 539
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27 ad7M4 S AZs4ct. Halpern (19892 nl+
Oregon 9] WEA|9} 3}A9] AAAo|M Ho] %
&0l LA EAL IVHAE EFsx 1 HE s
e EA n@e 3L AHZE HYEUL,
Pickett 5 (1989)& 7WA-AMA2-2H-BelA-7Hel| o]
2 Tk A R 22 23] NdH S4
< AYste M of 1A TP £ A
%3 Goldberget Werner (1983)% U= Michigan -9
B @A g F38le] Solidago spp. FAES] A
ol v FEg5H 499 %L U Goldberg
(1987)& 1) Michigan F9 FaoA 048 & F
o] o] &3 o AAF UYEo AEY Un7) vAe
AR EHE Wy on, Wilsonst Tilman (1991)& vl=
9] Minesota 3¢ SdolM wetst B FAg gl

2 ATz BHE 97 H3d ndd FLE
ZAo] THlE Fo] AP o A7 F3EAEY
W3E A7t

B dFdMe A5 mdo] dogs o Fo
gAdol Hurt ke F7hnd7Hd  (Connell 1978,
Armesto and Pickett 1985)& #HZsx2 #Holr} A5
A Qe Bl P oy F¥o wdo] Mol
ol &g vjxeAd st Yolrx .

ZAIR| 7%

ZAA] BEe ZAE HAE A5E ey 742
AR gxstn ded, Fd 444 AL H
DotA] R BARAFY Exo]y] wie] HAHIL 9
= Foltt. B AL X9 NF, Y, A, EFEA,
ZHANHY, Exol 8] W3l U B TAEEY 4
T2 0)(1995)el A EA 715 Aok 2AL B
& ST oF 590 me] AZR e 4,000 m?e ®
olZA 33°9] ZAALE ZE FgAEd fAEL 3o
o] g9 ¥F} MEOZE 10~15349 L =
Y Bwre] AAHO] UX, FHOBE & BiH AN
Holg ze S guddvy 2y e Jxd
A glow, 4Eoge AXRd wdd AP} Y
g date] o] Foja itk B A e EHLS
20.5+4.1 cm, ¥¥F FAE 27+12 cm, SHAAT
U AFFE 225150 gim?, AP FFE 43.5+5.0
g/100g soil, EAL AMAYE, E% pHe 49%0.1,
718 e 10.0+0.4%, EFEFFE 40.1£1.0%, E
o AA BFL 2754040 mglg soil, EF 39 &

0
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& 40.7+4.1 ppm, E¥ ZF FFE 026010
meq/100g soilolth. B ZAL o] 4 & A%
%, W& Fo| $43ln U, AFFHAA & F e
AR, AGUR, HEYRF Fo F480 A

Atk (o] 1995).
o7 Y
mEFle] Xa|

53 Bue] ARG OE 2 mx2 m A7)9) HHP
6070 € eyl wet 28& e o, 4 AT
W oo s ASE7] 19933 59 2049 e
7ol A@AE AU

(1) A7 (CON) : 2&g Astr] &2 W37

(2 949% AA+ L) - BEF Y GE95E EF

AAZ FHT.

() Mgz AATF (EC) : 717k & HBzxe AYRE
HE S cm oL Woz A23 FAFFe {4
B2 £0F Fold AAY I T

@ A% AAT (SC) : AHERE 5 cm o3
RE AES wog AAR YT

() 493 + AR AAT (LSO : AJHF-2RE 5
cm olde BE AES WoZ AAY o 94
35 2T AAR YT

(6) EFZET (D) : AT AR ¢43] AAsL
A AL AARY) Aste A4 o]8do E
F EHOZRE 20 cm ol HolE A HAY
o] ¢AF YA g ¥4 BT

sg0l9 &4

EYFE FFe 79 2ed EYMNEE AFHNA §
B9} goAzsdA o] @ A ¢ AR F
FL HEstd FEE /|FoR 3 o] AR} ¥
AE vg2A TG AUdse ZIAE F 40Y
o] Ay 79 3¢U3} 120d0] A 99 12¥ F=A
(Ramsden 550)E o]&3te] ATt (o] 1995).
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€ 129 (33l APeATt. JAAEE FHEHE L
gt 2x2 m? AHelF9 A7k 1x1 m W3+
g dA3l EFHA HIFTE AT O A9
719} AA HAo] ARFE &L WA AL,
WYy 283 RE FL YANoE 7 4 A9e
g 71E39en, wdAE F 120940 A 9¥ 12
Yole WY ARG FANY 7+ 8 AFHEHE &
Al ZH2he] wAE et A AT w2t A"
Z, NZ2o] A F ¥ VM FTFe nEAE 2]
o] BAFY AT ZAAE F F 120¢0] AHH o
=9 7+ Mt AL vzsty ZA3

2o o =9
mE Fujoll WE EF20lo| Wt

53z} Swto] WAL (CON), YAZAATF (L), A%
ZAATF (EC), AFFAAT (SC), H49%F + ATA
AT (LSC) ¥ E%ug@t (D)9 A9y m@d7ur1E
AA T 79 2o £ ESTFE 3% CON, L,
EC, SC, LSC ¥ DA 7z} 18, 17, 18, 18, 17 ¥
17% (100 : 98 : 103 : 100 : 93 : 95)2 =@ a 77+
¥ Zo]7h gk (Fig. 1). ARHOZRE 10 cm 99
Aigre Z@AE F o 4090 A 79 39
CON, L, EC, SC, LSC % DA ztz}t 35, 36, 55,
82, 83 2 83% (100 : 101 : 155 : 233 : 236 : 284)0]
A3, oF 120d0] A 99 1299 CON, L, EC, SC,
LSC & DellA ztzt 30, 37, 39, 46, 48 2 60% (100 :
121 : 128 : 150 : 158 : 196)o]ith. A EHOZHE |
m 9o ANFEE o 120d0] Ad 99 129 CON,
L, EC, SC, LSC ¥ DA zZtz+ 72, 75, 73, 97, 99,
100% (100 : 104 : 101 : 134 : 137 : 138)o]Ut}. 2@
Fuo] wet ddiFEst @43 Frkidet, 2@ %
71o] Hoh & Aoj7t Y AP FI|2 Z45E 21 2
o7} FAEw AEe] AU} (Fig. 1). Z&-7ujo we}
AoFErt F718ke olfE ATAHY} FE2 A9
A A A o]FoiF 7] Wioltt FiFEe] o]zt
g 7)o gsts e olfe Al7te] 584 wet z
AFFAAA o] HEHYY] Wl weM B A
FoA A@e] Fujo] wWE FE A9 uge Y F
A3 @] Qi & 4 Qo

2t mE JHdel AE
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Fig. 1. Effects of different disturbance levels on soil
moisture content (top, N = 10) and relative light in-
tensity (bottom, N = 10). CON : control (undis-
turbed, solid bar), L : litter removed (cross hatch
bar), EC : Erigeron annuus clipped (right hatch bar),
SC : all species clipped (left hatch bar), LSC : litter
removed and all species clipped (shaded bar), D : all
species removed and the soil digged (open bar).
Means and standard deviations are shown,

FUze ZAFTY F o 40U Ad 74 3o
CON, L, EC, SC, LSC ¥ DA z+z} 9.7, 9.2, 9.9,
9.2, 11.1 ¥ 8.5 No./m2 (100 : 95 : 102 : 95 : 114 :
88)01N X, WA F o 70¢°] Ad 7¥¢ 3iYdE
CON, L, EC, SC, LSC ¥ DeM 22+ 11.7, 103,
11.6, 11.9, 13.0 2 10.7 No./m? (100 : 88 : 99 : 102
D1 9Dojlen, mAaE & o 12090) AW 9
g 1294 CON, L, EC, SC, LSC 2 DoA] z}z}
12.2, 10.7, 11.9, 12.5, 12.8 2 11.0 No./m2 (100 : 88
98 : 102 : 105 : 90)°]lt} (Table 1). BE g7
A A7k Ao wEl FUE2 Frlele Ao F
H3lQL, APzl & Fol7b vERA FpARE
LSCAH oA thh FU%rt FolA T L% DA+
A ik el Fgo] Uk ey Ao
g AP TUsE Z@Pe g AL Yt
Waled, Zdel 7HF R wedle gda A8
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Table 1. Effects of different disturbance levels on species density
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CON L EC SC LSC D
JULY 3
Annuals 2.4+1.8 2.3+1.4 2.8%£1.3 2.4%1.0 3.6x1.6 7.8+1.9
Biennials 1.5+0.5 1.6+0.5 1.5+0.7 1.6+0.7 1.9+0.7 0.2+0.4
Perennials 3.91+0.9 3.5+0.8 2.8+1.8 3.3+£09 3.4x14 0.4x0.7
Woody plant 1.9+1.2 1.8+1.0 2.8+0.8 1.9+1.0 2.2£1.2 0.1+0.3
Total 9.7+25 9.2+3.0 9.9%2.2 9.2+2.1 11.1+3.2 8.5+2.3
JULY 31
Annuals 2.9+1.7 2.9+1.4 3.8%1.2 4.0£2.2 4,9+2.2 8.9+1.7
Biennials 1.8+1.0 1.9+0.6 1.7+0.7 1.8+1.0 2.1£0.7 1.1£0.6
Perennials 4.8+1.9 3.6x1.0 3.4%16 42+1.2 3.8+15 0.6£0.5
Woody plant 2.2%+1.8 1.9£0.7 2.7%+1.3 1.9+0.9 2.2+0.8 0.1£0.3
Total 11.7£3.8 10.3+2.4 11.6+2.8 11.9£2.6 13.0£3.6 10.7x2.1
SEP.12
Annuals 2.8%1.5 3117 42+1.6 3.9+1.7 47+2.1 8.1x1.4
Biennials 2.1x1.1 2.0%£0.7 1.9+0.6 2.3%x1.3 2.2+0.9 2.1£0.6
Perennials 4.6+1.4 35+1.4 3.9+1.7 4.1+0.9 3.7+13 0.7+0.8
Woody plant 2.7+1.3 21%1.6 1.9£1.0 2.2+0.9 2.2+1.0 0.1+0.3
Total 12.2+2.9 10.7+2.6 11.9£2.6 12.5£2.5 12.8+3.8 11.0+1.9

Numbers are mean + standard de\}iations (N=10).
CON

: control, L : litter removed, EC : Erigeron annuus clipped, SC : all species clipped, LSC : litter removed and

all species clipped, D : all species removed and the soil digged.

9 Fixe wdPuld wet dASA Frtehe Y
S YEIT, o)dA 4E9 FUEE ad A
T2l Zol7}h gilen, than 83 28 4Ee o
A Zadte A4S JeUT (Gibson er al. 1987).
o9} 7ro] 7z AEPo| &3t AEURZ wETFHjo )
3 Hkgo] gAY, AFHY FUEE F2 dIA 4
2ol uhgo] uat B Aoy FHALY TP o
AAE SC LSColA tha Eopxitiy & 4 sith
(Table 1).

Table 2+ Z47te] @Al 7g 10709 W8 FoA
FRT JYARE S 73} F F2HEESE A
W a2y AEPEE RS Aot FI¥EEE 2
AT o 40Y0] A 79 349 CON, L, EC, SC,
LSC 2 Dol|A zHz} 31, 25, 32, 34, 36 2 22% (100 :
81 : 103 : 110 : 116 : 7TDOIUL, m&AE & < 704
o] Ad 7€ 3199 & CON, L, EC, SC, LSC ¥ D9
A Zhz} 37, 32, 40, 43, 43 2 24% (100 : 86 : 108 :
116 : 116 : 65)o]Qon, Zaxa F oF 12000] A
99 12¢9)= CON, L, EC, SC, LSC % DolA zz}
41, 28, 38, 38, 39 2 23% (100 : 68 : 93 : 93 : 95 :
56)o10tt (Table 2). wapr wde] 27|19 F7lde
FR%9 ¥ EC, SC ¥ LSCAN EEXE7} 7}

F Ford FZadrtdan F HgEHUAE, Fde
BE Z@AFY FFHE CONEL woly F7h
FAHE dAEtA) goih. o|9} 7o) wkAY ¥ A
#3 A7) W} o A3t e R A4
g3 433 #dbe] gy & 4 Qg &, nd
Z71e AdY FFo] XA YA N2E F
o RS F3AY, 372 A5E 7|80 FAY F
g9 AT} ANOEZR NRo] FAdle FEL T
AHZE Fatod wiAA 7] WEoeR gady. Yty
o2 ded waFst PR BARALE EFJFY
A&5E FA87) dEd SAFY AR F&3A
F7tstd ZAAH] AXe o3 AL AFA T
A Bt dASAE 548 23 A T3 3 A4
zZA)A 283 £ 248 CON, L, EC, SC, LSC ¥
DollA z}z} 48, 43, 47, 49, 53 2 295 (100 : 90 : 98
2102 1 110 : 60)o1UTh. M 2AzAA 2HE o
dA 289 # £4%+ CON, L, EC, SC, LSC ¥ D
oA Z+z} 14, 17, 18, 17, 19 2 18% (100 : 121 : 129
D121 0136 : 129)0.2A Rl Wil Zrkskes A
go] T3 AT o|dA AEY F4E CON, L, EC,
SC, LSC 2 Dol 7tz 4, 4, 4, 4, 4 2 3F (100 :
100 : 100 : 100 : 100 : 75)°1Q%, chd 2R 2
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Table 2. Effects of different disturbance levels on
species richness of annual, biennial, perennial and
woody species

CON L EC SC LsC D
JULY 3
Annuals 8 8 11 11 12 17
Biennials 2 2 3 3 3 2
Perennials 13 10 10 12 11
Woody plant 8 5 8 8 10 1
Total 31 25 32 34 36 22
JULY 31
Annuals 8 12 13 15 16 18
Biennials 4 4 4 4 5 2
Perennials 16 10 14 17 11
Woody plant 9 6 9 7 11 1
Total 37 32 40 43 43 24
SEP. 12
Annuals 10 8 14 13 13 15
Biennials 5 4 4 4 4 4
Perennials 15 10 13 12 11
Woody plant 11 6 7 9 11 1
Total 41 28 38 38 39 23

CON : control, L : litter removed, EC : Erigeron
annuus clipped, SC : all species clipped, LSC : litter
removed and all species clipped, D : all species re-
moved and the soil digged.

£ CON, L, EC, SC, LSC & DA z}z} 20, 15,
16, 17, 18 2 6& (100 : 75 : 80 : 85 : 90 : 30)°|3Y
on, B¥ NE9 £ £E CON, L, EC, SC, LSC
2 DoA zHz} 10, 7, 9, 11, 12 2 2& (100 : 70 :
90 : 110 : 120 : 20)°]SUc}. 0|9} 7 He Holx
71ZR AN WEH Z3o 2o 7 med] 9JFo
FEREF SR8 FFHEY F7b 7B 3A 7]
ode AFFoe] YdMlo|ztE Gibson et al. (1987)¢]
B39} Udxg}

DFFAE F oF 12090] Ad 9Y 129714 &

gruiAe 2719 tz79 vlaste] 2EE F, A2

o] AYYg F ¢ wFuld o3 FrtE Fo] AHE
Fig. 20] Jeplidict. Zd7uide] & < 120d9] A
g ggd 4d9¥ F& CON, L, EC, SC, LSC ¥ D
Az} 3,9, 5, 5 6 2 18F (100 : 300 : 167 :
167 : 200 : 600)°IU2, AZo] IY§ £& CON, L,
EC, SC, LSC ¥ DoAA Ztz} 17, 21, 21, 23, 26 &
15% (100 : 124 : 124 : 135 : 153 : 88)o]QQom, =
gl o3 F7td £& CON, L, EC, SC, LSC
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Extinction Invasion Increment

Fig. 2. Number of extinct, invaded and increased
species by different disturbance levels.

2 DoA z+z} 14, 12, 16, 18, 20 2 —33 (100 : 86
D114 129 @ 143 ¢ =21))T} (Fig. 2). Zu)x
g 2719 WA 283 F& 1FeE BE& W, 2
HE F& wbulo] meb gobdil, AjRo] A3t
28 F0uFFY L, EC, SC 2 LSCAA HxT79
1.2~1.54 2t wabd 147 Zapujd oe 2
7t & FUIEFY EC, SC 2 LSCHlA x|+
9] t.1~1.48] @At (Gibson et al. 1987, Armesto
and Pickett 1985). 2&3 o2 Ho| %7 i 9
2FE W RAS Y3 FozH Hojzr|Fe A
A goj3A e n@d 2719 FUlo FUFIE
M A%l ddz & 4= A} (Connell 1978).
&, FLAWNAELE 2@ 2719 74 9nrt 3
A Frlole Aol 3EH ue} thA] FogAol
743ty & 4 2ok (Connel 1978, Armesto and
Pickett 1985). 53 Ho] z7] @A wgde A4 A
ol s FAT W A HHE g
A FUFAS FIHIIARE 27 GAY A3E 4
=7} o9 welA 3EE $AFo] oA B Q0S8 =
Hal7] wEe] w@Fog U3t ARo] B @e
z271% 50 A&HAN T2 & v Fojdth

weto| ZETEG AU ozl HE
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AARAY e TFHE F oF 400] Ad 7Y 3Y
ol CON, L, EC, SC, LSC ¥ DolM z7} 82, 77,
54, 78, 77 2 44% (100 : 94 : 66 : 96 : 94 : 5S4
MgzAAT) EFadte 4ugo] A3 Wkt
ZaAg F oF 7090] A 7¥ 31ddE CON, L,
EC, SC, LSC 2 DelA z+zt 82, 75, 59, 79, 83 &
64% (100 : 92 : 72 : 97 : 101 : 18)& Z& 7|l |
a Aol o] FHEHYAT oAAF AFEAIATH
Eofaghre] Ay go] wgtrh w@A F o 12040
Ay 99 129¢]E CON, L, EC, SC, LSC ¥ DA
Z+7} 86, 83, 72, 84, 83 @ 65% (100 : 97 : 84 : 98 :
97 : 76)2 Aol Wo] JEHUL MFEAATY E
Fupel Amgo] o wkh WA F o 120
oo] At 99 1299 AL FFH FHFH A4
o2 FRIY 2AE A, 45F A9EL CON, L,
EC, SC, LSC @ DolA] Z+zt 79, 72, 55, 54, 58 %
64% (100 : 91 : 70 : 68 : 73 : 81)o|U, 334 4
184& CON, L, EC, SC, LSC ¥ DoA 77} 42, 45,
41, 67, 65 2 5% (100 : 107 : 98 : 158 : 154 : 12)0]
Atk (Fig. 3). A4 7l ZaA F F 40¥°] A
Y 79 39E CON, L, EC, SC, LSC 2 DA 7}
z} 97, 104, 88, 38, 33 2 9 cm (100 : 107 : 91 : 39 :
34 0 90T, A F o 70d0] A 74 31U
= CON, L, EC, SC, LSC & DelA zHz} 115, 107,
108, 67, 61 = 30 cm (100 : 93 : 94 : 58 : 53 : 26)°]
Qom, T@HE T F 12040 Ad 9¥9 NR2¥le
CON, L, EC, SC, LSC & DolA z+z} 116, 114, 112,
68, 72 2 63 cm (100 : 98 : 87 : 59 : 62 : 54)°]Ath
(Fig. 3). Z¥AE F <& 120d0) A 99 1299 A
AR AZZge CON, L, EC, SC, LSC & DA 2z}
256, 250, 228, 120, 123 2 84 g DM/m? (100 : 98 :
89 : 47 : 48 : 33)olAUc} (Fig. 3).

2T F o 120¥0] A ok AFH AHEY &
& EC, SC, LSC ¥ DA 70~80% BEEA thxT
o] aA¢ wxA Eatgct (Pinder 1T 1975). SCs
LSC Al folAe He Ahde et SCs LSC
o 2R g HATRY L5~1.68 FobHt
(Pinder 111 1975). EGa& (D) 85F A& i
& z7lo) BA AP DA 8o 7L £:E
yAse] A2RE HAste] A9 P 2P HolA
A oM FEHAN AE NZE BFHE JAG
7] gEo) W7o A (Fig. 3). 4489 71+ 4
zae o Fujd et Aashe Aol FaUA
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o AARATge & o7t gtk (Fig. 3). 2 ol
= 87 29 A9 AAZ st w@Fe FSH
Anjge 2asgAw 28y W 2A4e 3 F
ol oeR FEHe Aygo) Frete A" FFH
A e 825 43gol A gLtk

Y F 120980 A F AdiEx, ol
g A AFgos 243 FF] FAAE Table 3
o] Uer)Qith. CON, L, EC, SC, LSC % Dol ¥4
A AE9 Faxe Zt7 239, 300, 36.3, 343, 38.2
o 2706024 wTele] mE F7bsle Aol AU
=g, 7H 239 WgE BdFE F& AN

100
€
g 8or J ﬁ
a3 A
5w A
g N
5 «f N %
- KN 3
8 | 4

® EN $
5 LKA R A &

July 3. Sep. 12 Sep. 12. Under stery
July 31, Sep. 12. Over story

— 140
£ ol ,
<
]
3
&
2
; j
£ +l
K
I

July 3. oep 12

&

L

Biomass {g DM/m?)
3

CON L ] [ [r o
Treatment

Fig. 3. Effects of different disturbance levels on
coverage (top, N=10) and height (middle, N=10) of
vegetation, and biomass (above-ground dry weight)
(bottom, N=10). CON : contrcl (undisturbed, solid
bar), L : litter removed (cross hatch bar), EC :
Erigeron annuus clipped (right hatch bar), SC : all
species clipped (left hatch bar), LSC : litter removed
and all species clipped (shaded bar), D : all species
removed and the soil digged (open bar). Means and
standard deviations are shown.
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t} (Table 3). o]2}d e ndd o)A nL{A]
7t AEEoEN AEYY JaAenyg EFH &4
o & AL e Ao|/FEY AT 7t
the & d7AY 23 YT (Gross 1980,
Gross and Werner 1982, Perozzi and Bazzazz 1978,
Clark 1991, Grubb 1977). CON, L, EC, SC, LSC ¥
DX o] dA &2 F2X+ 804, 80.0, 56.8, 1204,
1228 @ 21.62.2A4 SC LSCAA &L & Uehl
Aed, oldA HEY FaXA MY & TS F 4
& 7h%xoldtt (Table 3). /MHwze Z#3Y $4=
E N4EE AAT ECFAA M @itk thdd) 4
B3 B8 AEY FaXe MYRE AAT ECTFAA
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Ud golAe AEE Boli e, AL RAA §
el A fEkzst Aol$r1EQ] ohdA e 5 4
49 ARl A5HEE F3 AFS A
Athe A& onjgtt (Pinder I 1975, Connell and
Slatyer 1977, Lee and Kim 1996, ©] % 1992). YuH3
o2 Tae Aol W Sxd YL FE A2
dA A3, Hol 27| GAMY M tE FHold]
P FRAe THH oA WTFQUF FHHo)
2le 47} 2o} (Armesto and Pickett 1986, Gibson
et al. 1987). & ZAA O] £X3e 48 Fdde Fd
Fo} e FE g wFEY ole} & AAY
HEE 3] fa S AR HAE AAse 1Mol

Table 3. Importance value (relative coverage + relative frequency =+ relative biomass) of selected species? in re-

lation to disturbance treatment on Sept. 12th, 1993

Disturbance Treatment

LSC

CON L EC SC D

Annuals 23.9 30.0 36.3 34.3 38.2 270.6
Persicaria nodosa - - 1.6 3.2 6.0 107.5
Persicaria nepalensis 5.3 6.3 5.4 4.2 6.8 49.3
Digitaria sanguinalis 0.8 0.9 1.0 0.8 1.6 20.4
Cyperus amuricus - 1.9 1.0 0.8 4.0 20.0
Panicum bisulcatum 0.8 - 1.7 - 0.9 18.7
Setaria viridis 0.8 0.9 0.8 2.4 0.8 13.7
Acalypha australis 0.8 4.8 5.0 4.0 5.9 12.4
Mosla punctulata 5.0 6.6 4.9 5.9 4.1 8.1
Persicaria blumei 5.9 5.6 6.9 4.0 4.8 52
Commelina communis 2.5 - 0.9 1.8 1.7 5.2
Other annuals 1.9 2.8 7.1 7.1 1.7 8.4
Biennials 80.4 80.0 56.8 120.4 122.8 21.6
Erigeron annuus 67.8 62.8 45.8 104.9 105.5 9.5
Oenothera odorata 9.0 14.3 7.4 8.2 13.0 7.4
Other biennials 3.6 2.9 3.6 7.3 4.3 4.7
Perennials 165.9 161.2 175.7 125.8 115.9 6.9
Artemisia princeps var. orientalis 62.6 89.1 9.7 41.1 599.9 4.0
Miscanthus sinensis 63.6 42.9 52.3 52.3 27.2 -
Patrinia scabiosaefolia 9.4 12.3 6.9 7.7 8.8 2.0
Artemisia feddei 9.3 4.9 3.6 11.2 7.7 -
Artemisia japonica 1.1 7.8 1.6 4.0 5.4 0.9
Other perennials 19.9 4.2 20.6 9.5 6.9 -
Woody species 29.9 28.9 31.2 19.6 23.1 0.9
Pinus densiflora 4.8 6.2 10.2 4,2 2.7 -
Acer ginnala 6.8 7.8 7.6 74 6.2 -
Other woody species 18.3 14.9 13.4 8.0 14.2 0.9

aSelected species having the importance value>5 for at least one treatment plot,

CON : control, L : litter removed, EC : Erigeron annuus clipped, SC

. all species clipped, LSC : litter removed and

all species clipped, D : all species removed and the soil digged.
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