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Abstract: Open- to closed canopy stage and it's ecological characteristics in vegetation succession are commonly
described, but poorly understood in Korea. Vegetation development on structure, environment and understory abundance
were studied for 16 yr in post-clearcut Pinus densiflora forests in the southern Gangwon-do province by applying
space-for-time approach. We sampled 210 plots (10 for structure and 200 for understory) for four seral stages (1yr,
3yr, 10yr and 16yr). After clear-cut, mean stem density increased gradually to 5,714+£645 stems/ha after 16 years
and mean basal area was also from 5.5+0.7 m%ha after 10 years and doubled at 10.0+1.6 m¥ha in 16 years.
Woody debris and bared soil on the forest floor peaked at 11% after 10 years and at 10.3% after 3 years,
respectively. In understory mean cover declined with all growth form groups following succession, but in richness,
forb specie increased with structural development during 16 years. Our study suggested that overstory development
did not suppressed whole understory properties especially in richness, thus appeared to act as a filter selectively
constraining the understory characteristics. However only long-term studies are essential for elucidating patterns and
processes that cannot be inferred form short-term or space-for-time researches. Strong negative relationship between
overstory and understory characteristics in conventional models surely reexamined.

Key words : canopy closure, forest development, forest structure, Pinus densiflora, understory richness

*Corresponding author
E-mail: bz0288@forest.go.kr

23



24 B e

M B
veluetoln Abiy we F 9rrE A4 3 FY
HEIE B tep)el W Pl B AP Hohu)

oA WAlsh & g YA &

E o5 A4 e #ate] o]Fox YTH(You and
Lee, 2003; Lee et al., 2004; Lee, 2006).
o] WA st glom, vkt b
243jo] ol olA 1 ek, ek F A4 A4 71242 o
3}** AL A &7Fsek AAx o] 88 918 #4384 7]
2% Eakar AEA Q] A7 =53kl Lee et
al., 2004). 3, 739 A9 v EA) § "ol 27]¢]
T/ Wl 7189 thdAl 2E 9 REA Fo] 9T
o oJaf) MY += 27] FxA RY(IFC, Initial Floristics
Composition Model)= Argo] 7FsshH, ddA Z#o <
&2 842 A= e} QITHCho et al., 2011).
A A d o] Az ARA ALES wEk & A
o]& F3lo] ol FPOZRE Fof oY, wd 28
o] FAoll Aol wet S FF F FHFol e
dthe AL BolF 3 ATH(Halpern, 1989). AH8S it
o= g HA AL AE F vk RS 233t
21A 9] FFHEE S7HMetlen and Fiedler,
2006; Dodson et al., 2008), 7F4~(Metlen et al., 2004; Fulé
et al., 2005) =& S35} %2 (Nelson et al., 2008) H3}
T ThEe RES-S Tt Bg F & sk A4 A
s, A5 S A= 7wl et oFsiAl v
Efv=d], o)A F E wE U 9 31580 Zjolrt 9l
<+ HoJFETH(Halpern, 1988; Metlen et al., 2004; Metlen
and Fiedler, 2006; Moore et al., 2006).
2 Ao AI7HE W 9le iRl dE I 2ol o}
3 23] oA (canopy closure stage)oll A 7] Bx
ZZ T (stem exclusion stage)Z 3 sh= HAH S
GE Th(Franklin et al., 2002). 97+ Zholls 3 23 ¢
7%]01]/\1 T2 IRlE= Tt s SAsk=, o5
Fe] 7 W AUEE SV ol s Skl st
THCho et al,, 2011a). ¥ A2 Ho] dAl= & A
T =7 ¥5 2 GARE A8k oo =, ol#gh
A -2 T & gl R B 22 ok A A &F
Qe HAA " Ele
=

AR A

UE

(
=

3 Qe a3

rki

o] @Alo|A] ¢
g 4 A, A Al olal sk
! g st 22 e £49 4% W

%= A TH(Christensen and Peet, 1984). Y+
ol thek B R AIQEo] &Ee] =olFA 3l

A1034 A 1Z (2014)

g Sl Ho] e td A wsh) B ol
A AR A% Ay e

=
FH49) W R FERE TG PIS B

B AFAHL Cho et al.2011)Z FL3 FUE
Al diollA S E ATk Fa). s A
AR A Q1A €] vpo] B JH] Fol fA
o] w24, AHH FH 5)S A E sk (Inouye ef dl.,
1987; Pickett, 1989), A 21%] EAJo] 2|3} o] 4 2]

2=
=
Y kA A2sET, AR s eaA F 3d
ko3
%
3|

f
&
X,
12
>

2

X
1>
o

[3yr], 10 [10yr], 16'3 [16yr] #1<})s4 Eﬁ]%(“éiﬁ

0.7 [lyrKiel) Xele] WA oS AT ghe A5
Atk 7 WA Q2 2 gel M ETE WA =
AFre} BT W o ZAIITH ZAA S AL B

172

W s, AT 2 A A
AR ekl A SITE ZARA] Q1] ek Ak 5l
ib‘r‘wj—%‘, LA A A A B FAA]
FARFOIAM A-Eel9l
de] AH2 40~604 0121E}. A AR 7NEA

A @ E=Z)of|A] 4 100 m o] Hoixl
ABEATE AR 0]t s, AP
ZF 690 m, 220° % 18° ©]2ATHTable 1).
e A 2 Wske ¢ vl EYEEE(%)
& Fote] E4slen, gl 7x wEe ¢ v
524 ellE A(%) B A8 Eol, d=9] 71A v
A AEE o] BAsi B 5
9 A4 wold wel M2 OE A7) ¥ETE A
silth & AyolMe F-AH A FAd0 o
7 A7) AEE AAHA @, +HE e
SR 3= WYTE ASstalth(Barbour et al., 1998).
109 AH(10yr) FaolMe= 25 m? 282 16d 23
(16yr) Aol = 100 m* W5 2zt 57 dx)gk &
FZAVE Az o] 2 F3AA 5 em oA FAAEL] V)
AR 20 em) A& ST = vhee] 524
AellE M= 8 EFEEE e sk AR

Wste] 59t

“H

ON;LR
> N

XE
ol F

bt 4

Table 1. Physical and geographical settings of study sites.

Geographical Location
Latitude  Longitude
37°16'01" 129°02'54"
37°2121" 128°56'20"
37°21'12" 128°56'53"
37°21'48" 128°55'43"

After  Altitude Aspect Slope
clear-cutting  (m) ©) ©)

lyr 465 225 15
3yr 750 195 18
10yr 790 220 30
l6yr 750 235 10
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Figure 2. Seral trends in covers of woody debris and bared
soil on the forest floor after clear cutting in Pinus densiflora
stands.
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Table 2. Means (+ se) of cover and species richness of each
studied and reference plots.

Seral stages
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Figure 1. Seral trends in basal area (left) and stem density (right) after clear cutting in Pinus densiflora stands.
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Table 3. In clearcutted plots, mean cover (%) and frequency (%) of plant species revealing above 20% frequency with overall

stages of vegetation development.

; Overall lyr 3yr 10 yr 16 yr

Species Korean name Freq” G v C v C v C v
over Freq. over Freq. over Freq. over Freq.

Tree
Quercus mongolica Sin-gal-na-mu 82 7.1 96.0 8.3 92.0 4.1 60.0 2.0 80.0
Fraxinus sieboldiana Soe-mul-pu-re-na-mu 62 27 76.0 7.1 92.0 20 640 0.8 16.0
Pinus densiflora So-na-mu 32 04 520 0.7 64.0 22 4.0 0.3 8.0
Quercus variabilis Gul-cham-na-mu 28 40 96.0 0.8 4.0 2.9 8.0 0.2 4.0
Betula platyphylla Ja-jak-na-mu 25 - - 51 100.0 - - - -
Shrub
Lespedeza bicolor Ssa-ri 63 33 96.0 1.6 80.0 1.1 520 0.8 24.0
Rubus crataegifolius San-ttal-gi 53 - - 2.6 84.0 1.2 920 0.5 36.0
Lindera obtusiloba Saeng-gang-na-mu 42 22 40.0 0.7 32.0 24 800 0.4 16.0
Rhododendron schlippenbachii Cheol-jjuk 37 2.7 68.0 5.9 76.0  12.0 4.0 - -
Rhododendron mucronulatum  Jin-dal-rae 10 - - 23 40.0 - - - -
Corylus heterophylla Gae-am-na-mu 24 - - - - 2.7 280 0.8 68.0
Forb
Potentilla freyniana Se-ip-yang-ji-kkot 65 0.3 32.0 23 720 2.1 80.0 0.4 76.0
Atractylodes ovata Sap-ju 48 04 60.0 05  28.0 04 360 0.3 68.0
Aster scaber Cham-chwi 41 04 200 0.0 0.0 1.9  60.0 0.5 84.0
Artemisia keiskeana Mal-geun-dae-ssuk 66 0.9 40.0 0.7  68.0 0.6  60.0 0.8 96.0
Polygonatum odoratum Dung-gul-re 40 0.3 36.0 0.4 20.0 0.3 8.0 0.6 96.0
Pteridium aquilinum Dung-gul-re 38 52 76.0 - - 75 520 1.0 24.0
Patrinia villosa Ttuk-gal 23 0.1 4.0 1.1 480 03 360 0.1 4.0
Smilax nipponica Seon-mil-na-mu 22 0.5 4.0 - - 09 56.0 0.6 28.0
Graminoid
Carex humilis Ga-neun-ip-geu-neul-sa-cho 91 0.7 92.0 1.5 80.0 1.3 920 3.0 100.0
Spodiopogon sibiricus Keun-gi-reum-sae 85 1.8 96.0 1.0 60.0 32 920 0.6 92.0
Calamagrostis arundinacea  Sil-sae-pul 42 0.4 56.0 - - 0.7  56.0 0.3 56.0

“Freq.: means percentage of total quadrats that contains at least one rooted individual of a given species.
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Table 4. In reference plots, mean cover (%) and frequency (%) of plant species revealing above 20% frequency.

Species Korean Overall Lyr 3yr 10 yr 16 yr
name Freq.” Cover Freq. Cover Freq. Cover Freq. Cover Freq.
Tree
Fraxinus sieboldiana Soe-mul-pu-re-na-mu 91 3.6 100 1.3 88 0.9 96 1.0 80
Quercus mongolica Sin-gal-na-mu 83 6.9 100 4.0 84 2.8 52 1.9 96
Quercus variabilis Gul-cham-na-mu 30 3.0 100 12 8 0.6 4 0.8 8
Shrub
Lindera obtusiloba Saeng-gang-na-mu 72 1.7 40 5.7 84 7.8 100 33 64
Rhus trichocarpa Gae-ot-na-mu 50 1.5 16 1.1 48 0.7 64 1.8 72
Lespedeza bicolor Ssa-ri 30 1.6 84 0.6 24 0.8 4 0.4 8
Lespedeza maximowiczii Jo-rok-ssa-ri 30 2.7 12 2.1 40 0 24 68
Rhododendron schlippenbachii  Cheol-jjuk 22 7.3 76 0.2 4 1.0 4 12 4
Actinidia spp. Da-rae 20 - - 0.5 36 0.5 24 0.5 20
Forb
Artemisia keiskeana Mal-geun-dae-ssuk 72 0.6 40 1.5 88 0.9 88 0.8 72
Atractylodes ovata Sap-ju 53 0.6 60 04 52 04 44 0.3 56
Pteridium aquilinum Go-sa-ri 43 3.7 84 24 44 0.9 28 1.2 16
Potentilla freyniana Se-ip-yang-ji-kkot 31 0.3 48 04 52 04 20 0.1 4
Polygonatum odoratum Dung-gul-re 26 0.4 20 0.1 4 0.3 32 0.3 48
Artemisia stolonifera Neol-beon-ip-oe-ip-ssuk 23 - - 0.9 28 0.4 36 0.7 28
Aster scaber Cham-chwi 21 0.7 32 0.5 32 04 12 0.3 8
Graminoid
Carex humilis Ga-neun-ip-geu-neul-sa-cho 88 0.8 100 0.5 88 0.4 68 1.6 96
Spodiopogon sibiricus Keun-gi-reum-sae 86 2.0 96 14 72 0.6 84 1.7 92
Calamagrostis arundinacea Sil-sae-pul 33 0.6 64 0.2 16 0.5 28 0.3 24
“Freq.: see the Table 3.
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Figure 3. Changes in mean(additive) cover with seral stages
for 4 life form groups.
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Figure 4. Changes in mean species richness with seral stages
for 4 life form groups.
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Table 5. Means (+ se) of cover and richness of tree, shrub, forb and graminoid species in reference plots. Each group n = 25.

Type and parameters Group Tree Shrub Forb Graminoid
Cover lyr 172+23 83+14 1.3+0.5 3.1+0.8
3yr 54+1.0 6.7+1.5 33+0.5 14+03
10yr 32+03 102+0.5 13+£03 05+0.2
16 yr 48+0.6 39+09 12+03 31+05
Richness 1yr 43+0.1 23+0.1 33+0.6 2.8+0.1
3yr 3.0+04 24+0.1 6.0+0.8 1.8+0.1
10yr 29+02 23+04 42+04 1.8+0.3
16 yr 34+0.1 1.8+0.3 33+03 2.1+02
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