HEAEEE 25(1)  123~131(2012)
Korean J, Plant Res,

Z2(Taxus cuspidata) WHZL| X2} SEl

MYE, B2E, o|Lt’, M27°, o|8E™
AR F|FATe, FEUFAE BARAATAE, RS AATY,

A
AR AL, et Aejsh 7l el

Structure and Dynamics of Taxus cuspidata Populations

Young-Moon Chun, Moon-Pyo Hongl, Na-Yeon Lee’, Eun-Kyoung Seo’ and Seungho Lee'*
Climate Research Institute, Konkuk University, Seoul 143-701, Korea
'Center for Environmental Research, Gangneung-Wonju National University, Gangneung 210-702, Korea
*National Park Research Institute, Namwon 590-811, Korea
3Deokyusan National Park Office, Muju 568-814, Korea
*Department of Geography and Climate Research Institute, Konkuk University, Seoul 143-701, Korea

Abstract - This study analyzed on the characteristics of community structure, species composition, population conditions
and annual mean radial growth of Taxus cuspidata in the subalpine zone of the Seoraksan, Deokyusan, and Hallasan
National Parks. Deokyusan and Hallasan sites had three layers of stratification structure without tree layer in it and four
layer in Seoraksan site. The major dominant species in the order of importance value were as follows: 7. cuspidata, Acer
tschonoskii var. rubripes, Quercus mongolica, Abies koreana and Sorbus commixta. The trees (> 5 cm DBH) of T cuspidata
were extremely high with 986.0 individuals/ha at the Hallasan site. Average DBH class were 42.0 cm at the Hallasan site and
mainly showed large class. The populations of seedlings and saplings with 357.3 individuals/ha, and juvenile with 128.6
individuals/ha, as a succession tree, were found to be the highest at the Hallasan site. In the size frequency distribution, the
populations of 7. cuspidata in Mt. Halla site showed a reverse J-shaped curve and it was estimated that 7. cuspidata
community of this site might be maintained continuously as a stable state like present state. Annual mean radial growth of
T. cuspidata populations at Seoraksan, Deokyusan, and Hallasan sites showed up as 1.27 mm/year, 0.93 mm/year and 0.89

mm/year respectively.

Key words - Annual mean radial growth, Deokyusan, Hallasan, Population structure, Seoraksan, Subalpine zone
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Table 1. The meteorological data of study area (KMA, 1981-2010)

Station Parameter 1 2 3 4 5 6 7 8 9 10 11 12 Annual
/?l\él;l" 52 22 35 106 157 200 231 233 181 116 45 20 10.1
Inje
(mm) 17.5 207 38.0 61.1 977 1182 307.2 2940 1564 40.7 39.5 19.7 1210.5
%)T -1.7 05 54 11.8 167 209 240 242 192 125 6.1 04 11.7
Geochang
(mm) 279 375 551 754 949 1742 3014 284.8 166.0 443 359 19.2 13168
A(d\c/[;l“ 6.8 78 106 148 186 21.7 256 271 239 193 141 93 16.6
Seogwipo
(mm) 61.0 77.1 1313 1749 2058 2769 309.8 291.6 196.6 81.6 714 451 1923.0

AMT: Annual mean temperature, AMP: Annual mean precipitation.
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Table 2. Physiognomy for site conditions and vegetation structure of Taxus cuspidata populations in Seoraksan, Deokyusan,

and Hallasan National Parks, Korea

Parameter Seoraksan (n=5) Deokyusan (n=7) Hallasan (n=7)
Altimeter (m) 1108 1532 1765
Aspect (°) NE62 NE63 NE72
Slope (°) 14.8 18.4 17.7
Species richness 21.2 337 30.3
Tree height (m) 8.0 - -
Tree coverage (%) 77.0 - -
Subtree height (m) 4.8 5.0 43
Subtree coverage (%) 45.0 94.3 75.7
Shrub height (m) 2.1 1.8 1.9
Shrub coverage (%) 31.0 39.7 17.1
Herb height (m) 0.5 0.6 0.2
Herb coverage (%) 46.0 50.7 20.7

T Aol vjsto] Ayt 7h7bo] WAl 2AREQILE, o]= Hof I OB Rish= ofluEFoA F8 BEFOR 7|AH

AR5} bR Eope) wreo] WIgksha Am A of glet,

Shak ohlo] EE3EI Qo] BHEAA] Weto] AT

olRolA|A] Fe Aoz e ARZ 5

7 2AAE B2 F0 FRA|= Table 33 2t A
AR ol A= FE(60.2%) S THOE AELHH(15,1%)
o @4%%(9 077k, E A efelAlz 529,87 &
HSES}] AIZF(20,1%), ATERTH10.9%), WI7HE(9.4%),
A}iﬂib}f(&%), FEE6.8%), THAUF(6.7%) S,
1231 FEA ol A= FE(54.4%) & THEE
F(22.1%), APHLUFE(13.6%), BH7HE(8.9%) S0 F&
o7 Z}7F B3x319itt Kim et al (2010)2 9-(-AE 48
°‘ﬂ1 AREAE T8 FETEU Y 8 Bl AL

obl

Se RSt AU, A, 9EE AEU,
AR, BUR 5L HTs o g, olF 5S

2 ZAA FRlE FET A EaEA o] thas Ao
7F oyt fiAR fARE SRS Hols AR Yy
c}, Aokito]l A= Hong(2004)0] A =R Ay
Bjsha] Ao A 2 Ao "41*0*—% ?—%&%ﬁ
Fuk QLT 459 S4E,

, LAl P AU
et T2 ZEH°1W % A W8T
Hol= A o= yehyltt, g ghepibolA] 3

S — A (Yim et al, 1990)014 4=

<B r°1'
o\
—I>

N
2L i, ofd

N
FN

=S

-

>~

>
fo ot o

afu

J

- 126 -

a}a}A}X]Oﬂ ] % zﬂ A Eat oy 2} &9 7H7‘ﬂ—r°ﬂ i’l
oJ Xk 98670 A/hae ZAAE & 7 A Yekslth 1
2 259 A Aokt giatA 9] Bt LA
42.0 cm®} 26,2 cmo|| H]|3}lo] 12,0 cm 2 SR A Fo] &
< MAIEel 2 #xste A2 UEHth FaAA
2.5 cm oJ5}o] FHE} A4 FAAA 2,5~5 cm HL|9
T BEo| oM YRAMR oA Edste T,
aPal FE AAIA Sl e 4R AIE
Aefstile StettA oA 59 [Hef A4 357,370
Al/ha, &% 128 67|A/ha, 181l 7|E} £FO0 2 A LAF
U] X 4eef F-H 57, 27114 /ha 5 tHE-ES] ANAI7E 2
Sl A0R ZALEQIE AARRS] B oMbl ¢
TES 2oste] e Fo APIAIE ] gldle YRAt
I} AR ol A= F550] 14,3~85, 770 A /ha7} ILARRE
Ao w Uetstth, 352 ALt 718 39 A9+ 53,
ghebabA ol A 200, 1704 /ha2 Ei4EA S 9] 42, 9744
/hac] vlsto] wi-e- =A e, ZAPRAIS) HAI 7

d
o.

o
o



FE(Taxus cuspidata) WATS] 122} )

Table 3. Vegetation structure of Taxus cuspidata populations in Seoraksan, Deokyusan, and Hallasan National Parks,
Korea

Study site Species Density Basal2 Area Importance

(Trees/ha) (cm™/ha) Value (%)

Taxus cuspidata 300.0 475054 60.2

Acer tschonoskii var. rubripes 240.0 22108 15.1

Magnolia sieboldii 140.0 14946 9.0

Cornus controversa 40.0 5780 2.7

Syringavelutina var. kamibayshii 40.0 5376 2.7

Seoraksan Acer truncatum 40.0 3850 2.5

(n=5) Prunus padus 40.0 3144 2.5

Betula costata 20.0 4696 1.5

Betula ermanii 20.0 3532 1.4

Abies nephrolepis 20.0 1580 1.2

Aralia elata 20.0 1052 1.2

Total 920.0 541118 100.0

Taxus cuspidata 200.1 159414 29.8

Quercus mongolica 257.2 80045 20.1

Acer tschonoskii var. rubripes 257.2 16438 10.9

Sorbus commixta 214.4 16066 9.4

Betula ermanii 185.8 17938 8.7

Acer pseudo-sieboldianum 157.2 11168 6.8

Abies koreana 114.3 19853 6.7

Dez’:;l)san Pinus koraiensis 28.6 16326 33

Fraxinus sieboldiana 28.6 2544 1.3

Cornus controversa 143 1352 0.7

Acer mono 143 1225 0.6

Magnolia sieboldii 143 826 0.6

Prunus sargentii 143 550 0.6

Rhododendron schlippenbachii 14.3 512 0.5

Total 1514.9 184843 100.0

Taxus cuspidata 986.0 233819 54.4

Abies koreana 343.0 107918 22.1

Prunus sargentii 328.7 39722 13.6

H(Tj;;m Sorbus commixta 171.5 36295 8.9

Berberis amurensis 143 956 0.5

Prunus padus 14.3 652 0.5

Total 1857.8 419362 100.0
PR A0R ZAPEL, oloh ol Febelel] A7k IASHE A0 vt olo] i) 5 Tt
PR 9uol (47t 57, 2704|/has UK FFE]] ol vlsto] R A4, 59| Fao] Az dEet A
L ahAu R0 A BAlel fRoR A R A o uehith =8 FIAZ 5 om o4 4BE F 1
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Table 4. Conditions of Taxus cuspidata populations in Seoraksan, Deokyusan, and Hallasan National Parks, Korea

Parameter

Seoraksan (n=5)

Deokyusan (n=7) Hallasan (n=7)

Tc Others Tc Others Tc Others
No. of seedlings and saplings” (ind./ha) - - 14.3 - 3573 57.2"
No. of juvernile” (ind./ha) - - - 143" 128.6 -
No. of live trees® (ind./ha) 300.0 620.0 200.1 1,314.8 986.0 871.8
Average DBH of live trees” (cm) 42.0 9.9 26.2 10.0 12.0 13.7
Basal area of live trees (cmz/ha) 475,054 66,064 159,414 184,843 233,819 185,543
No. of dead trees (ind./ha) - - 14.3 429 85.7 200.1
Average DBH of dead trees® (cm) - - 21.0 12.5 8.2 16.8
Basal area of dead trees (crnz/ha) - - 4,942 10,539 4,993 61,288

“seedlings (basal diameter < 1.0 cm) and saplings (basal diameter

‘DBH > 5.0 cm, Tc: Taxus cuspidata, *. Abies koreana
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Fig. 1. Frequency distribution of diameter classes of major
woody plants at the Taxus cuspidata populations in
Seoraksan, Deokyusan, and Hallasan National Parks, Korea
(Tc: Taxus cuspidata, At:. Acer tschonoskii var. rubripe,
Qm: Quercus mongolica, Ak: Abies koreana).
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Table 5. Annual mean radial growth on Taxus cuspidata populations in Seoraksan, Deokyusan, and Hallasan National

Parks, Korea

Parameter Seoraksan (n=2) Deokyusan (n=6) Hallasan (n=4)
DBH (cm) 30.5 (23.1-37.8) 19.5 (14.6-35.2) 13.1 (9.2-21.1)
Annual mean radial growth (mm/year) 1.27 0.89 0.93
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