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Germination, Shade Tolerance and Community Characteristics
on Erigeron annuus L. in Cheju
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Dept. of Biology, College of Natural Science, Konkuk Univ.

ABSTRACT

This dissertation, which has been prepared in the region of Cheju(33°31°N, 126°32"E) from
May, 1987 to April, 1989, is to elucidate the dominant characteristics of early stages in secondary
succession, by examining the life history of Erigeron annuus structure of its community,

The germination percentage of Frigeron annuus for the seeding depth of a seed was dependent
upon the degree of shading. That is, on the area of Ocm, the more tense the shading was, the
more germination percentage was increased, while, in the case of 0.5cm, it was somewhat
increased, when shading became less and less tense.

The rosette of E. annuus, though its relative light intensity was decreased by shading, up to
50% of natural light, showed some strong shade tolerance, which had no difficulty in matter pro-
duction,

The species diversity of mixed-species community was the highest in the middle of April, the
lowest in the last of May. The dominance index was the highest in the late May, the lowest in the
middle of April. Toward the end of May, the occupation rate of dominance species was the
highest. There was a neutral relationship between intraspecific and interspecific, owing to the dif-
ferentiation of its niche, temporally and spatially.

Productive structure of the community revealed a narrow leaf type which was concentratively
distributed in the mid part of community height. The relative light intensity of community ground
surface was 6.1%, the leaf inclination 60°, the extinction coefficient (k) 0.4, biomass of community
1,045.6 g.d.w. /m?, T /R ratio 9.3, C /F rate 7.0 and summed leaf area index 3.88.

Through the various life cycles of E. annuus, we can say that it decreases mortality of seeding
caused by some stress and disturbance, for germination lasts for a long time at any opportunity
available, and it promotes population growth, The strong shade tolerance of g rosette and the
variableness of a life form differentiate the niche between intraspecific and interspecific within
the community, and avoid the direct competition between them, thus porometing community
growth,
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Bas(EB) B3I Ergeron® kS MAE(E annuus)E W ESS WE(E
canadensis), DG Z(E. bonariensis), BYZ(E. philadelphicus), 2% Z(E. sumarensis), 2%
Z(E. sumatrensis) 5 6f@0] omsol lon, /Mutze @48 (HE) 2Eol 2699 Yot(E
7} 2, 1980).

3HH 88(1965)2 el uetel s s o] U ErigeronB HEHL LR (E. acris), N E(E.
annuus), FZ(E. canadensis), 2B 2(E. linifolius), T+&53HE. thunbergii) 5 5SS LML
Nom, 2(1980)+« ML Z(E. annuus), AW Z(E. linifolius), W 2(E. canadensis), D% (E.
acris), ARIB 2 (E. acris var, droebachensis), T8 Z3HE. thunbergii) 5 6F8-& #3t1 Ut

BB HolM e H(1971), @ 5(1983), & 5(1983)0] M & fikiEB o Haay
#HEL BSE H g vk Uk

BE#Bol A kB = Oosting?} Hemphreys(1940) 2] A+E ##= sted Keever (1950),
Bard(1952), Numata$®} Yamai(1955), Numata(1956), Numata$} Suzuki(1958), Numata9}
Mushiaki(1967), Bazzaz(1968) 5ol 9l&lx F2 #AR% Q) MEmS ol el HE7}
o]FojF o, Kk FME kil el tlslA Hayashi(1977) = 4 iE#E=(The type
of life history) o] & #& & st kB Wi B 71A] F L@l A B eSS Bl
uh Qlct,

Hayashi(1984) = /27t k88 #fie] —4 kol #bste #15e O utdol dae 7t
HE ETE S8 EFEI @ KiRKEo] Sle ABF M1 8 £Es0 O o) Fol “kiE
%2 pioneer stage\l % FAEMMY BEN A= o] ATEgo] FR A fEY O] LEERE O
B2 FEste BEdA s el AfE o] =2 Bt 58 g

Numata %(1974)2 7/Nx 9] Bl 4uwsdle cis-ME(2-cis, 8-cis-matricaria), trans-ME
(2-trans, 8-cis-matricaria ester), LE(2-lachophyllum ester) © 3f&2] #y& o) K A%t iyl 4
ES HETE #4ET vh 1o, F(1988)2 2] 7| AU (Pinus rigida) 2 9 fhiiaEo] Mgz
o] #ET FHE JA sl allelopathy HE S #5F vb ot

A BT BMEol A o] HEn BEAS Bt B A AiEd vl B AR
oA Aol ARV ol Mux EiEER T RFERHES SAE] Wk, BEMEEK
ZE WML, AERE 5 W, Yz B BEAS gtetelr] At AAIS Aot

¥ A MES*

BFEE

1. B30 Hert

19884 7H 9B #Mm Jbwm Ea7be] BT (136m) ERE) ES Mg 2 aREmEINA
MY E RSt HRE a= KA 2 Bt D, BEE by RS 168 59 Bitol A &
BRAIZL F Flisle] 19884 7H 25H BESIHTE 22l u EEE o R 168 59 Kol A
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ERAZ F Ay wEsdt KBEHES £R BENA Alal¥ 10008 3RES2 FEs)
o H5HTT ME BFT HWE RESIVA R BEFES AxsACh

2. fEF o) WA} e

¥°] 10cm, H7 7cme] LHo| 3 Fol AL ol &3t 9 &ol 6cmrt F&o Soi7iA
B3 A gol 6cm7tA] g1 F& Alflch 19884 78 98 RS M T2 T 10064 1988
£ 8A 27H B3l B dole OcmES 0.5cmER 31 2 ®rtvh E2 ol HAM@HE F
st MHBES 100%, 75%, 50%, 26%% ZA 39 RREE JKHESE EESHY
Fo5ATT BFT HWE BRESIEA R RFES AU

BN E9| Wikt

NG Z(E. annuus) Q] WER-S KEEfEo| Bge] B ol Ae KoM o gl 53t
BAE KES £B3T7L HEo] Ho hEEREC] #Es AV BAREM S A= HEVH ARE
I BREE ollM AR E BHS BRY 5 vk o9 g MYz B ZAE @k
o] MERE IS A & REBS RAisth 19874 78 98 MG 2 (E. annuus) BIA
Mol A RFES F T8 pot(Eol:17.5cm, 4% A7 :15cm, 3H7 27 :10cm) ¥ 5K 19884
6F 248 BMEst] MM Ao) 4 HAST o potd 1EMAT W73, wieEEe Zeodidd
it (4mmx 4mm) 2 F st FHBRE 100%, 75%, 50%, 25% % 319 3RESE RBES &
A A=

WEEPEEE = 10884 7H S5HYE] 98 5H 71| 60H M #kE 3 T ZejdlddiEskE %t 30
B BREENAM £FHAZ obS & potoll A F3 &7 REMEHES HESH 4mmA ) o
T2+ B2 HE kskd ¥ 80C 1HIBONA 24851 #1EA1Z] F Al Aol ol Hol {Hide] E o
7tA BES AT FAE R

el Fmn WML

FTIE(136m) BERE Ao Swd ASKMOE ERE NYR(E annuus) BE SERE
EESH] 19884F 48 16H%E 7A 9B 71%] 200 7t422 Imx1lm FEE RS L AER
£ 50 WEHHZ AR Mgz Ve s HEIZ o] £ERE T 22 HEo2 g
BAZ F FAE FES

# % PR Shannon-Weaver(1949) 9] 23t H=—YPi log Pi(Pi : fEffie] # o) mEE ] 4
WA (n /NS FIEACD &5 EfE Simpson(1949) 9] ##2® C=Y(ni /N)2(ni : fEfE <]
fEfEfe ) el 48, N © & e ¥R 45HE) & FAsIdTh

x| £EmE

77 (136m) HHEOl BRHOE HEE MEE BEA 19884 7H 108 ImXx1m H¥
E R BREES BRARE(Monsi and Saeki, 1953)9 ¢]3lod 3R M2 ARG o, &Yl
= 17: 008 J5E 3+ o)

MELE WEBHHS BRe 2 EWRT 22 Fiko s dAdon B Emig NE-S SARE
EHkEH (CAAIEEE, B4, 1982) 8 Al A
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R EE
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1. ol Ban

NYZ(E. annuus) ©] BFEEHS AFAAM 71S71A QW 7I17HEt el BEFRARS
GER I Qlch o]9f 22 BEBRA A TR S BEY) M F KBS Wi
g &R (Fig. 1), HRE LalA mEE] B FEiHd A3 2] & BH)

BTV e A5 BES HRE as BT 150 Wl 80% ol e B¥AaL Bl vtd, &
P A2 3 gLnlste] @ES bEE EEE 208 £BY Fd 60% ol g WHEAEL Ho|
Row, A4 FLEstA) R BES cEE BES 450 0) HojMop55%9] W2 BHFAES HY
o}

ol9} & FHRE HH(1958) &l AFN A2l (Medicago sativa) N A T #4477t Bgol 9
3 B K —sta glon, Hyde(1954) 9] MR (L M1 #lart @ ¥ S miA7e
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Fig. 1. Germination aspect of E. annuus.
a: Seeding immediately after seed dispersal,
b:Seeding under scarification after storing at the natural temperature for 16days.
C:Seeding after storing at the natural temperature for 16days.
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K I —8sk2 ok

Salisbury(1961) & #ol wald ¥ B#F7F Aol ol FolA v BERE BFMUY
B0 HPHo R olfojAE: HMHE BFMUOE ol E HEY AROE RSN
sl Mgz A BF &6 250 BEsty gEEE] V7t BFRHES Boly AT
t A Aol L FELE Folle EMt BFHEYS vepi At

Hayashi(1984) & 7% %o #F& HKiEKC 22 #Esided & REdMe REY
ZA B ErU 8 BEAS VYT Je A 2, AREKRS gle A2 Bolv
S BRI 2ol ol met = @AM E BIF o) EFEAS We MK #iLE
3lo] FHMIKES dodle ASE & 4 Uk

oA Az EFE KA AE S Eo]l FEENS W RS BFREYS 2oy
B2EHS v EmFY BRI Kot HRKIES oA EMm #FHRUS vehlie A
o2 B

2. fET- o BramE St R ERM

W= (E. annuus) HFO| BEBRH = 81
Zolol WE ¥ Bk BEE £IESV] H3td
KBS WS &R (Fig. 2) B dolE 0cmE sok
WUE e s gol 845 Biksko] g1

i 2o 05cmE Re Aeole mieg o & |

A o2 EIh 7Pg e ¥hov, HMEE € 40

25%% we %ol ¥ BANE BEFRRSTE § |
% glich g

HBFET 7 BFSE vl L ool mp, £ 20T
(4

Ko, % ol BREV olE ERF W Kk L
4, Koy BEE A2 HREHE BREA Yo
FEIA Kol REG VAol o, ko Y
o] FE3tH Bk Mol BT vHeAdol B

Fig. 20014 #&%& 21§ 0cmE & dolle #
e X Poo e A DI mES e Fig. 2. The ger@nati9n rat'e for the changes of
S0 A9 WIS WA ol T Dty of e e
BibE Zog #EST, HERE 25%7H &
WhE S WA TTF KaEfol o BFHol mMLse AL #HET F U

T #Eo] 0.5cme] Av W S HIAT BEK ko #igo] AHAAM BFERLS
LA BFRFE Y E A2 Boln, #e g Bol E5E W fkko] BibElo) B ¥o]
BT e Aoz #Ed &+ Ak

Kawakami ¢} Noda(1963) &= #oll #tift e 3ol vlaj ol B tiitwo)] KBRS 2 #5381, oo
A AR EESE RS #Een, BEH(1961) = 712l #itibe Zoll shA = (Ambrosia
artemisiifolia var. elatier)©] 4533 g3 7HEo] S o] sjR)Eo] HHFEF Roll MGt ES
e AR S M v sloh

25 50 75 100
Relative light intensity(%)
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o9} zro] MW E L #M{L T Fol KEEOZA FEho] TWEES AE & R HFAAM
N D, WS el Aol BALS o BFAo] vobd o] dFHW, BFT 4
W GA ke 2Ed 2o oA #tEe] 58 AR AAEY, JU —FEHT} LEEEOR
FAESHE R A e BB ARFKM A7 £/ HEE AN webA seEErES] BEAl 2 &
fho] YBPOEZA BFHFO T o Holn, LEFES ML FaS R &4
WHE ofet HGE ko RA BENT ZEF WERMEMC] o] Tl FiEFS MRS
el S M EAY 2N i “Ekol #Ehdle R #EdTh

EN Eo| WikiE

ZAEHS] #iko] &M £EO mAE FFS LEST] st HEREE KBS & #R
(Table 1) BN AENS EEY 5 AAH Table 2).

FEE R 100200 4] REZY A2} b SHoll whel AR 50% 7A€ it R AEES &
FE F AU, T5BIE S} 50%E = 25%E kel Abolell 5% Kol A HEMo] EESH HEA
J2] 50% A= REZF B stdE e R E 9ol gle gl e Mg BT

FHE R o) Mipol| waebd T5%ES 7 ik AR ke, o8& 50%, 100%, 25% R
JEO 2 e ok = mEEe] midol ot T/Rase #imsla C/F&EL @il so] 9o
WESET BINE = BRE Lol

Blackman® Wilson(1956)< #ik&o] #£¥+2 NAR(net assimilation rate)w W4 3t1
LAR(leaf area ratio)= #mEe #HES v 9o, Patterson(1976) 2 #ifgo] EI+S
RGR(relative growth rate)$} NARE= #3] 4 3ly LARS LWR (leaf weight ratio) & #
mE S ;s & gRY B e Hpolgn ¥ At

ol9} 7+ R fiffaiE-S SEEMEC] FASHE BN ZAE Afd LEAMClE & F

Table 1. The change of biomass, T /R ratio and C /F ratio of E. annuus(pr:biennial) grown under the
different conditions of relative light intensity

Relative light intensity (%)

Organ

100 75 50 25
Leaf(g.d.w. /ind.) 1.2+0.5 1.8+0.8 1.6+0.8 0.8£0.3
Root(g.d.w. /ind.) 0.2+0.1 0.3+0.1 0.2+0.1 0.1£0.1
Total(g.d.w. /ind.) 1.4+0.3 2.1x£1.0 1.8x1.0 0.9£0.6
T /R ratio 6.0 6.0 8.0 8.0
C /F ratio 0.17 0.17 0.13 0.13

Table 2. Test of significance
I Q,
Treatments Average R1%)
100 75 50 25
100 14
R.I(%) 75 2.1 0.67
1.9 0.44 0.27
25 0.9 0.28 1.22* 0.99*

*Significance at 5% level.
R.I.:Relative light intensity.
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o, olg & HKS MYz EMay ikl oA HE Gt ARRRE A= B
At

B%e FHr ML

MZ(E. annuus)7} #4531 BAREINAM MM HEMKE WEEE HolA LiEs7)
9sle] B Q) i ¥ MRS FEi0y MLE FAEIAI(Table 3).

BE F Ho| xlo] Jfgie 2AES BB RS kS 4AE B¥Ee HAFRE 1156
g/mZ NY2E 76.1%9) SEFS 2ol on, Ko 713 F4%F 58 Thadle 82.3%
27 =1 £ ERHNE 76%S B ZAE olF A ARME Tl 70~80%2 FH2 #H)
< wolx itk webA BAESE kg G 20~25% EEANA RE) MBS ¥oli Sl

ZEm) i8S Bite 48 ol 7HE £, 58 Tael /M Yo, 4 EEKe &
o2 58 Fajol 7 B3, 48 #acl 71 Rrh o9} & Mk HFERY} 3 EEol 4A
o o2 fEo] #£AaHo AU 58 Tl o2 o) BEC] £AFR7T v, Az
o ARV wel hF%o] g7 W&ot

BiE o £ EMM) ke MNGEo) #eol we e U (Graphalium affine), HHEUHE
(Cerastium holosteoides var. hallaisanense), 23 (Vicia angustifolia var. segetilis), FHYHE
(Lamium amplexicaule) 5-01W, BRI #4o) 53 S BN (Euphorbia humifusa), 2
WE AN (Cyperus iria) So1Rch 283 A AFHMS T #aH0 de Ee S4%=
(E. sumatrensis) St 2= (Artemisia princeps var. orientalis) 5°) g7} A4 e

Fischer ¢+ Miles(1973), Ross¢} Harper(1972) 52 BihEsyat el #aol Eirsy $rEo2 A
By MBS =2 R BEE DS ST E Welbank (1961)+= i B#82] giaolA = i
fEH Ul Biio] HEES Mlss Mol B s MRSt ARsit L 3t

e sl BEAM BAshe e RiEs e £EY 58 st BA e BwIF
BRgs= 7Adadd kalA 245 2 1£E g, EAVE RS O BES

Table 3. The seasonal change of biomass above-ground of E. annuus(pr:biennial) communities

Apr. 16 May 7 May 28 Jun, 18 Jul. 6

Total biomass(g /m?)  115.6+10.1 251.9+20.7 526.0+55.4 732.4+38.2  807.3+11.9
(+1S.E.)

E. annuus(g /m?) 88.0+12.6 199.6+25.9 433.2+59.8 587.2+42.4 613.7+31.2
(+1S.E.)

% in stand 76.1 79.2 82.3 80.0 76.0
Herbids*(g /m?) 27.6x 1.5 52,3+ 5.0 92.8+ 8.3 145.2+ 7.3 193.6+23.8
(x1S.E)

% in stand 23.9 20.8 17.6 19.8 24.0
Species diversity 1.362 1.277 0.982 1.016 1.059
Dominance index 0.588 0.635 0.690 0.659 0.609

(n) 9 8 6 6 5

*Erigeron sumatrensis, Gnaphalium affine, Cerastium holosteordes var, hallaisanense, Vicia angustifolia var. segetilis,

Lamium amplexicaule, Euphorbia humifusa, Cyperus iria, Artemisia princeps var. orientalis.
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2R AgzEG 22 7Hed BFse MEcith 28 £ ZXKEH v AdzEds
=S B EhdE EOE BANS BT E3] BAEStE Mot Ty £ BAF
EEF R MY EET o] £33 #$A2 gle Ao Koy, Bulhe} FFAR oAl ]
FEZA AGE ERRHA HIETLEA HES e 2o Z Btk

E, AFRNE KKt B £3 E4%EE RSt 257 AGRET AR &L M
WEE BRI AL &3 EAdTRE NGz ERKM BAER ooz RO
HE #Eax gle ez Helrt

Odum(1971)& &R AEEM AoIA BiE Rt M-S #Lmnd Bl HEMKRS 21
AE e} EFol A FHE HRoln, Bty HEFART 52 A35H 4] S-S
T v Ak o] ] BRES #5438 BE gz BAMES HRE HAM BT 2
Mo 2 £REN HALE LA o2 SaAS Bl prRmo o3 BEkRAMEA TR
TS A 2

e M

NG 2(E. annuus)BE% 2] HABRARL FEHEGHAS] SHEy BE S Fig. 379 2ot £ ol &
BEE sho] MM RES MEEENER £ BoLRK(K) S stk (Table 4).

Monsis} Saeki(1953) & B% o1 SfefE-S o ERA, K ol EASH7] Bl #ok Mt
TellME #%e] Eold ME M HEiEe MEEEMM A= EMMFEY Ao, BRFEK
T Ao R, SFUKE, LiERE SOl A RES T EMEA RER £ EHEIAE 0.
7~1.09] E flell AL MER A 0.3~0.59 F A A& HEwstAh

Table 4. The change of relative light intensity and summed leaf area index with regard to the height
of E. annuus(pr:biennial) communities :

Height Relative light Summed leaf
(cm) intensity(%) area index K

160 97.8 0.05 0.44
150 95.6 0.11 0.41
140 85.1 0.35 0.46
130 73.2 0.65 0.48
120 04.4 1.02 0.43
110 50.0 1.44 0.48
100 43.7 1.94 0.42
90 34.7 2.40 0.4
80 30.0 2.99 0.40
70 23.8 3.43 0.42
60 21.0 3.80 0.41
50 20.5 3.86 0.45
40 17.4 3.88 0.45
30 149 3.88 0.49
20 12.3 3.88 0.54
10 8.0 3.88 0.65

0 6.1 3.88 0.72

K:Extinction coefficient.



June 1992 Lee et al. : Germination, Shade Tolerance and Community Characteristics on Erigeron 111

0 100 (%)
180[
160} ‘
m /
140} /
120} ,
-— /'
£ 100} ,/
~— //
::‘ '
o 8or
)
T / Il
60} l’ W
]
! (F) ﬁ (C)
40 - l' T
! g
!
20|/ 1(‘*
m
50(9) :.':::::.':.'_".;::::':':"_':':':::::::::I:Z:IE:EZI'IOO (9)
-20 [J:Root i Flower & fruit
O Leaves (M:Stem
-40l N:Litter(leaves

Fig. 3. The productive structure drawn by mowing E. annuus on each layer
on July 10, 1988.

Fig. 3014 Mz o kEHEEs KMo 7he E7]d 80 e dEL N EOE THUWS
A o] Qom, E719 5L MkEI 2 Lol 4~15cm, F 1.3~3cmZ &7]d BA
x Ue W o) BE el EEmKo] 7HE W2 80~90cm Fold Bl A= Ao HEB AL 60°
2 ey Mol A Wol BERNE ER] A nERES MHEEE 6.1%8 2ol
o] guRuQl MEBERY A EMES VFER AL loh =¥ Fig. 40X ABS AL 9| Heot AR E R
ROl EAMES Rolu glon IBXFEKRE 0.48 YERA L 21o] Monsid Saekio| Big o —
Batn dSS & S AUk

B el M wamQ o2 Warren (1960)2 B &S ol Bt v

o e AP EMAL TR ¥ AFHFIH] e AL HMT 1 2len, Saeki (1960)

E RE Yol Yol et s HEo] A MMM EHOITT T v 3irh
o] 47 e EEEY Hmste] B of JUR HES do BEY HRA, KA SFIKE T
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Fig. 4. The relationship between summed leaf area index and the relative
light intensity of E. annuus community.

o] BENA R Y-S HitS AMst e Table 5. Quantitative characteristics of E. annuus
Aoz welh (pr:biennial) stands(Jul. 10, 1988)

T FREARRS EFESHE 70cm EOIE

. o - - No. of ind. (m?) 138

HERE 3o ARG g MLE Holx el Biomass(g /m?) 1.045.6
ol 70cm EoldlA RE 7he E717F wel & Above-ground parts(g /m?) 944.1
3L gl7) wiFoln, T ERS] Bal= ZHol 25  Below-ground parts(g /m?) 101.5
cm7AA] AL glovt e hgEmEA S T/Rrato 9.3
10cm Abole) 5453 S C /F ratio 7.0
' Stem weight /Leaf weight ratio 6.3

a2 pvEe] & ®E(Table S)oll AAM | poen index(LAI) 3.88

RERS 1,045.6g.d.w. /m?, 1@ 138ind.
/m?, s bER RER 944.1g.dw. /m?, HTE RER 101.5g.dw. /m?, T/R&E 9.3, C/Fz
7.0 & Jei 1 A},
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TR (33°31'N, 126°32E)oll A DR (Erigeron annuus) ] HhiEHA S £ES7) 93t
19874 5H 56| 19894E 48 7t WS &R E EHshd oS3 2o

T BFE #f AT ey o] FZHAL W RFEsES] BIFRUE ol 8y
ol 2E2H R UL We EmTF Y ERILE Hdle) HAKES oA @M BFRLS
Yehlglen T2 &t dolo oE WAL wige] 2o wetA OcmE e #i&o) wYF
g, 2831 0.5cmEE #ko) HEFE #mstd ot

Mze] ZAEE kol ostd RS 50%7R & HEMBE B olx wREE
A Fo] gl %I WM S X MY R %] & %S 48 PHIIE 1L ELHE
e 58 Taeo] 718 Rol LS SF&ELS 55 Taol 713 4 Jelwter, Ml HE
fole &igh ot £iEfe] #olg Wl U THPOE HE M E St ey
ARRE MR QLT

Bk AEMET RO R Qo] £7]9] i o K AT Ao, BE HmER
o FEEREY 6.1%, 9 HEHA 60°, BREK(K) 0.4, B%] HAGFR 1,045.6g.d.w. /m?,
T/R3 9.3, C/F& 7.0, MHERmMIcH 3.88 JEMIAT, % £Fwol A BEHE
o] He&r MIRMOE QAFe HMHEEA MElolv 2EY 2T HT W KRS HLA
A A £ES BEA7I vt =3 2AE %3 Gt £ FRo S BER
oA A B2 Mol s ME St A EES NPoEAM B £RE REANTI
Ath
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