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Disturbance Regime of the Pinus densiflora Forest in Korea
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Department of Biology, College of Natural Sciences, Seoul Women's University

Abstract

Death patterns of gap-makers and changes of environmental factors in gaps formed by disturb-
ance were studied in Pinus densiflora forests of Youngwol, Mt. Mansu, Mt. Songni, Uljin, and Mt.
Obong in Korea. Death pattern of gap-makers showed that standing dead type was the most fre-
quent in all the study areas. Longevity of Pinus densiflora was about 140 years, which was about
half of that of the temperate deciduous broad-leaved trees. Size of gaps were distributed from 20
m? to 235 m?, more than 80% of those were gaps created by death of two or more trees. Relative
light intensity and water content of soil in gap area were higher than those in non-gap area and
those in the central part of gap were the highest.
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TR B Al e A 19703 FHHRE A MAH ez gidt Apr) Al zbE o
Aol st S o] i Fo] HadAlzt ohE Fuk(patch)o] mo] RAlo] GG o] F 1
e, HEFHANA FFo] Ao o]Fojxx] gm YL Wil Ut} =, dPFPLe TP
A, A AR 2 FFRAe] tE Futo] ma A.2AE e JEl T vk (Sousa
1984). olehzo] thakgh Fube wdo)] os) A4 RozX T Ao we wIH, = 3
B o] thekstdl, 53 (gap phase), &4} (establishing phase), 4] 4 4H mature phase)o°]
olo]A A $k(regeneration cycle) & &A%t (Halle of al. 1978, Oldeman 1978, Whitmore
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A TRl HetAlY BOYA, dFEHF FF, 7H L FAHATR Fol AN e F
A2l MEH 92 Holki= A (Godron and Forman 1983) ol Uk M A, &3, 72 +2&
H3stn Aol 23 #3& WA e, ARz HwF 533 A (White and
Pickett 1985) 2.2 A 9]=o] ¢}, 3+, Runkle(1985)S &S AP AelANA JdAZS o
21 9 4Ld URE sy B 1 ol SA%E Polgtx A osta, oleig mde] dojwk
S o AE3 LR Eo) £+ %4 (pattern) & a&HAl A (disturbance regime) 21 s+ T},

AR AAAE olel @ neel B el §(gap)o] A A, G o2 A
571 RAEY O Be £EH0R B ope FHYo e W ¥ Il 1 NS <

#E (canopy gap) B‘EE 4 E (forest gap)o)ata &, o]8dF F7to] U7t dolg At
sl =2 E(treefall gap)olatne dh W2 e Y57 A S wF-o 7k 7 -8 A
& A5 712 st} (Brokaw 1982, Nakashizuka 1984). 3+H, Watt(1947) &= d#5S o] F 1 2
= AR Ao d#Eo g A2 AV GEsA REHIL e AL E G(gap)olztn
7 o)t vt Utk

NFHE FH, TR, AR LN g ]“ %‘EHﬁMIH Ak B AlEka glvd (Nakashizuka
1984). WetA ARE FAHsE U ELS HEE AL Wi glon, dHREFE olF
Asdt AAE Zehr] A ohFs 9 "&—% Z2a2 3t} (Runkle 1982, Canham 1985,
Schupp e al. 1989).
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ZAHUY

M|

WHAA = U7 ZARshE %S AA 371R), F Be)r) ¥4 do)xE =23 (uprooted
type), Z717F F A= 2H G (snap-off type), M UE Al 1ALE QB wAH (standing
dead type) &2 F¥-&tod ztzho] vl &2 159 vH(Nakashizuka 1984).

=82 37|
50 BYE gAY Ao eBUF o R AAHe] 1 HA(A)L B Z37A(L) 7
GA(S)E FAst] g Aoz At

A=n/4xL xS (Runkle 1982)

12| dzAMF(line transect) & MR8t IR L wet 1m P s 2e
32 Ao 228 AT 4 NHAM 24" 259} £E FY2o|
ol o] Juf gh-& 3t Az Attt

EFTELEFE 258 333 AHoM EY scmAA o] REE AH3t YD) Do}
105¢C AE71A 48R3 DRAIZ F FEF| 3 2o 2 MR s pagc)

Fi

2% { =9

HIM
ol A HES A #2Y FE AN *EFAHYRY IAFF2EZVE 1 99
F At
AR 2T A= Y5 1A (standing dead type), =% 3 (uprooted type) @ 7HA
% (stem broken) o] z+z} 53,6%, 25.8% 2 19.4% 2 EG T, whaeato| A& zhz} 63.5%, 19.
2/0 L 17.3% 2 GElS o, |4t e QB DA E T AR, SR E BT
Ay o] 7242} 75.0%9) 25.0% 2 JEOH, QR A E QJE ALY, S 28 0 7HA g
o] ztz} 71.4%, 21.4% 2 7.2%= JEbct (Table 1). &, & AT E 433 05 o)A &
FEEE IARE L A5 DA o] 50% °l S AR, T2, AW £ 1
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FETAAFS Aol = A EA Y 3ot AAE HE QAT Bl F, HE & e S 9Jug
o] FFE vl A Edl, YHog ¥ wHalo] ZaiA AW SEFo|u B 2
ALl £ Ro s 4 A Utk (Nakashizuka 1984). Weld] ¥ A7 538 220 A ¢
EIAIE O Hlgo] 2 AL 4% wTded BoE U adadle]l £EFM) =93 IS
3l 9182 W gtk

AE A 7 2 o AL b 2ol A7 & ). =, R ols} 243
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Table 1. Death patterns of gap-makers in Pinus densiflora forests

Death patterns of gap-makers

Sites

Standing dead Uprooted Stem broken
Youngwol 37( 53.6%) 19(27.5%) 13(18.8%)
Mt. Mansu 33( 63.5%) 10(19.2%) 9(17.3%)
Mt. Songni 5(100.0%) - -
Uljin 3( 75.0%) - 1(25.0%)
Mt. Obong 10( 71.4%) 3(21.4%) 1( 7.2%)

2 e} (Harper 1977, Oliver and Larson 1990). o]# 3 AFe) o] L} 7o) vla&ta)l 7o o5 3
#agle] 7R S AH3L YW E7)7F A FHGE DAR I A s,
HERHA 2717 284 Ui 3 #8750l dHHo] dEIAMNE £F FA4 5] 477
% gith o|uf F2ie] AL Aol At &£717F REjA 2 A A @ Rolv}, webA o]
g AME S 7Y B IANE o W82 ¢ FUHE Ao g AdHc)

FH, =EFo] TAYUIL B ATE £33 A4y} 4|9 AR AR k]2 A
T2 B4 7108 2A 9 e Brloz Mg 4= glol (Nakashizuka 1984). 28]l x X3¢
A YL HIAdEY] F8 PAAAPEQL CaCOs ¢t MgCO7F EYF£9 CO, ¥
H 09 d&ste FA4E HCO; o oJa e A ave Azte 4 o} (Larcher 1980,
Anderson 1982),

24| 9

AAH o2 PR = w52 A E9 w318 o wdaglo] A 2E&ste AP} (White
1979, Nakashizuka 1984, Runkle 1985). wehA A3 wedol &) 58 FA4S MAE Y=
7 grgo] thate] BALE Ao g 2hFdle] 15 dHEEE BASe &
At} (Fig. 2).

5 E dH 2 116~165d Alold)] #EFFELL, 259 HAAHL o 1403090} =
H ATE 7S 4 go] AR Y AR o] o]Rolx= AFE A LAUFYE FAA
oA 1A HefF L 140d AT 2 HrAEAT AA gl JF9] 4P $HE
o] & 100~1,000% o) 2(Budowski 1965, Fowells 1965, Ashton 1969, Harper and White
1974), &dl HHEHTHE olF = UF HrsEe o 300822 GHRAL Ut (Jones
1945).
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Z B9} (Egler 1954, Pianka 1970), 281 o] &k
oz E2Aste i dofgt FAZAE 159 A3

&l 37|

£59 AVPEEE 3 AVAFE 26m? BHOR TR 2 AV AT MEREE 4
st} (Fig. 3).

£E59) 27k 2 F A4 g6 2 AAHE 2 AP T2 0] Wk, £59
A 371 )3t Nakashizuka®} Numata(1982) & Om?ol 7}ztchil sl =), o] &3 A
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Fig 3. Size distribution diagram of gaps formed in Pinus densiflora
forest.
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~250m?Q) £EL& z+7} 670(21%), 570(18%), 270(7%), 370(11%), 178(4%), 270 (7%), 27}
(7%), 10(4%) 3 170(4%) 2 A 270 o]¢&] Y57}t 1Abste] A€ 26m? o]4e] £5o] A
A €] 80% ©]°3-& AR skl

<59 AAANA 170A o] Fte] UF7 BALSt HAQE 25m? o] &) €5 F24 89 B3
&) v YR7] Aol €& FHE six) Ao 2& vYF Re = FHrE e (0] 1995), 2
Rol A E= Bl &L 20% ©)3HE R}t wElA B AFE ST AL RE] 252
FA B9 BEFo o3 AME Aoz AdFHA) Y B A7 E P NG ofn] wTH|
AE B35 Ao A AFe ute} go] R wF QA FTE A BA] Ee AOE Hriy
At (o] 1995). kA & €59 FAHAE E 20 Folor & Aoz Fudr) g
Bol £E¢2 Zzry wPdo Jgoeg 2HE(multiple gap) 22 2H3}E Aoz 28x A}
(Komiyama et al. 1981, Runkle 1985). &, A9 o2 FAAHE $F5°] A= 1714 1A}
T 2o o) BAsE AR €80lth o8 £Fo] s Mo A4H AE 9w
o] N2 Add JuH=A UNE FYsc vl g3y oz AT ey ZFSE <
sto] Q@o] gejW 1 ke Z uiggo] vl foldtA fdE I avte] e L 2§
3t £E FHo) e UErh v 44 @9 932 v A do} (Runkle 1985). 18] a1 &by
= 5HYS FY3) g 7ol o= 3 FIL Y&t o oRig eV HA 7 S O
T FAME delel] A7) dl&o) o] R Ej FEE I a<lo] €1} (Peet and Christensen
1980). ¥ A7 & FH3te N A €8 5 H2 F49€ A22A 1A £EIYE
o] 8 ¥ F Ue 5L URE 1~2/MA9 £EI B uAE BT sEIAT metA
B ZAA LM HHH & €5 F €2 Ho| FEE nHoZRE LA FEHECR FHH
o, o]# 3 FHEL S AR e] Ao A 78 Aoz B AT

ol gyl

7128 Im HFo2 243 22 L EYGTETFE €8 F49 ol s Juzt
A abste] Fig. 40 JERNAT) Fig. 40A A JulzE s EGFETHo] 25 £E9
| o A w31 R A Ho]ALE GolF

Eol AHEY 1 Ui e RE, &5, &, g § o8 kX @4 aRle] Wated, €84
NA e RHE A F& FollA By 227 531, ALE W Aol A, /Y= Fe A=
tt=t} (Denslow 1980, Brokaw 1985). 18] EY5RTF % v 20, 1 9l 3
Al VR BAIR 2813 ] B ojd F4 @ F4F] AR dfFolt} (Lee
1978).

A2URE e okabake] e Ao A 2 ZA@cl (Koyama 1943, Shirley 1945, Jackson
1959). 49, AR ESpEd g dxAgo] aArt Fxpe] ol 9 27| AA A=
Egriol Fast &8s, A& A#o] Soigd we FF = FastA 8ot
(Koyama 1943). whe}A] o]} o] 8¢t 53] &89 F4HFAM FdHzEe} #EgFo] &
2 AL £EAM AR K22 FA W Y] F83F a9l AL Aoz o)
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Fig. 4. Changes of the relative light intensity(RLI) and water content in soil(RWC) according to
the distance from the center of gap. 0, numbers from 1 to 4 and C indicate the center of gap,
distances from the center of gap and closed canopy.
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