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Site and Growth Characteristics of Cornus controversa
Growing at Mt. Gariwang and Mt. Joongwang
Located in Pyungchang-gun, Kangwon-do'*

Tae Won Um** and Don Koo Lee’
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ABSTRACT

The objective of this study was to investigate the site and growth characteristics of dominating Cornus
controversa in the hardwood stands at Mt. Gariwang and Mt. Joongwang area located in Pyungchang-
gun, Kangwon-do.

The C. controversa was mainly distributed at the rather steep slope and aspect facing from northeast
to northwest, and altitudes ranging from 800 to 1,100m. The C. controversa grew at relatively deep A
soil layer with high moisture and nutrients. Major competing species in upper stories were Quercus
mongolica, Acer mandshuricum, Salix hulteni, Acer pictum, and herb plants such as Polystichum
tripteron, Dryopteris crassirhizoma, Meehania wrticifolia, Pseudostellaria palibiniana, Ligularia fischeri,
Impatiens noli-tangere, Corydalis speciosa in the floor.

The average annual diameter growth of C. comtroversa according to the altitude was 4.06(*0.90)nn below
900m, 2.51(*+0.65)mn from 900 to 1,000m, 3.28(%0.12)np from 1,000m to 1,100m and 2.81(+0.35)mn above
1,100m. Good annual growth was shown at northwest site, but no difference due to micro-topography.
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L Rt F A%, B, o8, JE SN 5 F
Azt oA EAS vehiA =, 8% #3x
Aoz Qild FAR FF TAL Mol YA 9
AqAE Z4alHg ebdcH(Spurr and Barnes, 1980).
wela] A2 o8 34 f9Ey BgAq 24
Al Ee dis AHAQ dgE A P ez
olelgk Ix|2] SAe we} A5 AR H F 7
Aol ARt & 5 i}, o] F A Ee] 7HH
Z g 5 e 2410 ZFH g 1 A E9
Atz 48 5 yed, 4 £Fd A AR F
it 2 AAPAE dolE Favl vl 8
vyete] ddggda-de 71F, A8 4 B 24
o] Balsly, EEFFe] chokair] w3 A9l
FAuiolrl Alste] AAE HAwetg =laisr)s)
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7} g8t

$2 yle #Zde F2 FdFF i
Z2ZUF £ 5 v Este] dEo 2o, F59
olodel Aubel| R x e G TREA A
ZZ2U5E 3 0mAA Aebes 2E5sFo2
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o] A2y AZReel BAle]l Ay AE3 Bk
A At 23 o] £F(e1 34, 1979; Comelissen,
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= 1994). $8 el 23T AS A
Aty Az A7 2AHAAYZE, 1989 A4
@A fre QRS #F} A EZAY F,
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stejet 71" (£, 2000). =¥ =35
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F T A A 3Tt s Sl )
2l ghat o ik e HAG S, 9N It
oF 2,119ha 8 ez s,

AT oiAkzle] A Al & 550~1,500m
Ato) 2] ALER-BE] ol AR AR o] 34 &
X ool & v} qlon, A FAE o
Holc}h, Hedge AlzhF Fo PUFFHIL F5&
ol &1 glow, AA s (Betula costata), ILE
s UE(Acer pictum), I IV-(Tilia amurensis),
L2 2 (Ulmus davidiana var. japonica), &5
NI (Fraxinus mandshurica), &3 Kalopanax
septemiobus) 59 ZPFFo] M o,
st 1,000m oAk d¥Adele AT (Abies
holophylla), ¥V} F-(Abies nephrolepis), %
(Taxus cuspidata) =2 AQg+Ex $Xd3 9]
oAb A, 1990; 1991).

Z1FdEe 2 35 2 S &84, 5494
119 4}e] st 1,200me] - FHx, HA7|22
18.6C ~-0.4C, s 1,000mellA+= 27k 20.2C
~1.1T a4 750mell A+ 2+t 20,7C~1.6TCo)
a, AFF AdEEE 73.1%1HAHE A, 1992
1999).
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1. S8LFe 4% QX KA
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Table 13 Zc}, 23771 A8sle X3 E4
& AR Ao A HRo] BEn HAFe Ads
Aol EE3e Ao Yeygr, Ed), 152
Brhe BAZe gol rviehygrl,

2EH B¥XE 800~1,200m Alelo] wlw= #F
d3tA] $xse Aoz ZAsch, B Ak
q9 3% §00m7HAl& H5¥ Id9$ 2 AT
AFEYA0]7] dFeo] 22T ExAde] 1}
ehubz] ekgtom ol 196002 ~ 1970\ 271
213 % shdo|} ol &%t U9 Hl Y o F
o Ao g Bhgc),

ZAARE 120 ~38° 2 gl 3-8e] 225 BE A
Aol AL A& A G fasta .

557 F2 Fxsla gle A 99
B AL 24D IR Moz {7159 Fape)
2 EE don Aat AR FelAe g Fo)
golzl Eslug Hr183 5of 29]9) wige] o}
&8bx] Fajeh, o] g Fe] glA|E oo
23 {7189 ko] Fovd, EokiEx EH2
g FRAlEla vk, olEld Al HAse
FEFEEEE YT, F3UE, AUy, AAurg
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i EE E S ATAE A, 1993).

A3 QA B AFETAE B BA o

Table 1. Topographical characteristics of study sites where C. controversa growing at Mt. Gariwang and

Mt. Joongwang area.

Site No. 1 2 3 4 5 6 7 8 9 10
Direction N45"E N70'E N20°W NIO'W N38 W N5)O'W NIO'W N3O'W N5W NB5E
Altitude(m) 1,030 1,065 1,050 360 1,18 1,200 1,085 1,100 1,180 1,110
Slope( *) 22 22 18 16 18 20 18 30 21 16
Topography slope  slope slope slope slope slope slope slope slope  slope

Plot No. 11 12 13 14 1520 16 17 18 19 20
Direction N N2O'W N20'E N50°W N55°W N85°E N5O'W N65W N35W NIOW
Altitude(m) 1,170 990 970 955 890 850 840 870 880 925
Slope( *) 15 H 27 34 36 14 12 38 37 15
Topography  slope slope slope valley slope wvalley valley slope slope slope
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ik, dAZALE A W 23 34, J¥
o A 9 giR|e] 458 B & 4L v
A c}(Pritchett, 1979). =3 AJ A A4 A
HEege Q45 2, A o A v &
A3g (g o] ¢S 1990).

FE3URot 2 Exste A9 29 EA4L
¥4% AE Table 20 ellicl, A2 29
Zole 8am~26.7cm Abolo] E 23} HFF 14.3cm
2 o] zjd 9 A% Zolsb A2 55emd e et
W Ba(AHEA, 1996)¢ wlag wW A% AL
vl oA vhepytcl,

TRGE FEH MEENL 2 FEL R 32359 i 9 £K 6%

EeEE A HO, CaCle 2 £§3)
A& 9 pHE 4.53~5.65(8 7 pH 5.04)2 3.43
~4.85(3 7 pH 4.14)E vehion, B2odAd&
Zkzh 4.22~4. 7937 pH 4.60)9} 3.40~3.79(3 ¢
pH 3.60)9] & viebdlich, A, B3 294
A ool 2%t 4k pH(H0)9F A Eoll
F249 H ¢} Al o)2e 2 44 pH(CaCl)
2} atelrt 10ufA =9 Aol & Reo] FAIx| 9 wek
EAL o] 2 v Sg ofolalE AL U
4 sdch(Pierzynski et al, 1994). £ AZ3 B
% pHE A% ol W F$E Alxs} Folx

Table 2. The chemical properties of the soil layer(A, B) sampled from the study site.

Site  Soil Soil prH Total Organic  Depth of  Total weight
No. layer mois.  H,0 CaClz N (%)  matter (%) SOUl ¥ A of soll layer O
I B Bo oam 38 B B4 wus 71.08
2§ ¥ e 3k IR B2 8.0 65.%5
T HD . B . B S » S 51.33
S T A IR N . . 57.54
5 B 34 4% 3F 0 0f B o 67.22
T A B Y 00 163 62.41
N T~ T N v B T « I 4.73
A D N o4 116 29.28
I S Y« I R B« I 8.8
w3 28 369 058 %4 9.0 110.82
nog : - - - - -
AN S s B v B - R 53.68
3B %3 i iR 0% Bt wo 108.42
LI T A R v A B - -
LI T R - N S« B« T . 56.04
O - S B ¢ I - B« . 109.54
74 : . . . . - -
LI T & A B ¢ S S B 45.74
LT IR« D S S A 57.01
2 5 : - - - - -

* - : cobbles and stones
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U7l F2 gd3te AgdA B
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HES] AR Y& Fe F8 48 FA 3
el Bok e A #ae g Eue 54
o] A&sA HYAdeol o]l2n, 7| FHAL] 4
FE tw glen, A RAZH AFd SAYL
ot 23UF BEAS ALEE2 AZA 0.4
~0.91%9 & Heole wbd BEeAE 0.2%~
0.47% 2 vebwtet,

2. BBURRUL AMTE

23vHF $EAY 42} AT 43l heh
£ S0 TRNE, AT, R, Feht
%, ZEAGF 5 $ 19%0] SUshal 2w (Table
3, F2E AT, ABUT, FLFUT 5 F )
Fo] viehael, AR sk R Yol o
B 78 $ET ABBAAN 2205E SAd
%, AASGE, BHGUT, AT, G
U, SRR, By, AR, Ay
%, R2AUY, T B3 4o YRg nol,
% 43¢ A U ATY 3oz v,

Table 3. Importance value(IV) of major woody species in the study site.

Site
Sp.N@. 1 2 3 4 5 6 7 8 9
name

10 11 12 13 14 15 16 17 18 19 20

1* 5.6 11.9 6.0 2.5 5.1 3.9

2 6.120.3 7.610.8 3.2 2.4 3.0 9.3 5.3 11.9 3.2 4.6 2.4 4.2 3.2 3.7 4.7

3 7.2 6.6 9.422.3 20.6 2.1 3.3

4 2.423.0 4.2 2. 114 5.3

5 2.2 2.6 3.3 3.1 2.7
6 24 2.5 2.8

7 9.2 7.412.720.1 15.5 3.5 2.3 10.7 3.7

8 2.4 2.7 6.5 2.6

9 2.1 3.8 6.9 2.5 3.4 2.9

10 2.8 2.8 3.8 2.7 8.7 8.024.221.531.9 8.7 8.5 6.6 2.6

11 4.4 3.1 10.6 4.2

i2 2.218.4 9.6 14.9 5.7 4.9

13 22.824.7

14 9.8 4.021.4 3.3 3.6 4.4 3.1

15 3.8 5.8 8.8 3.6 6.8 4.8 3.2 6.5 5.0 9.4 14.6 4.8

16 18.229.1 47.4 28.4 30.6 28.9 20.6 20.5 27.7 44.3 35.3 39.7 22.4 18.5 14.3 55.3 42.0 39.4 42.8 37.2
17 5.0 8.8 3.5 3.5 2.2

18 4.5 7.9 20.2 3.7

19 220214 54 13.1 5.9 2.8

20 5.6 5.3 6.121.9
21 9.3 31.528.3 17.3 11.0 30.4 6.629.225.711.3

* Species name : 1, Betula costata 2. Acer pitum 3. Carpinus cordata 4. Ulmus laciniata 5. Corylus
heterophylla 6. Maackia amurensis 1. Acer pseudo-sieboldianum 8. Fraxinus mandshurica 9. Fraxinus
rhynchophylla 10. Acer mandshuricum 11. Acer tegmentosum 12. Morus bombycis 13. Lindera obtusiloba
14. Quercus mongolica 15. Styrax boassia 16. Coruns controversa 17. Sorbus alnifolia 18. Tilia amurensis
19. Salix hulteni 20. Phellodendron amurense 21. Euonymus sachalinensis
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Figure 1. Distribution of D.B.H - Type A.
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Figure 2. Distribution of D.B.H - Type of B.
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Figure 3. Distribution of D.B.H - Type of C.
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R WAe ARF $¥ 9 J3E olF2 2
He7l g8 Aoz, 254FE 11-20cme 3
Agel F2 FxsdA dog 94 £Foz
A 7HeAdel = Y&k Figure 1),

¥ WA= grEe] 2350 AAFe] wol
A AE SALFoE Aegn god, 11~
20cme] F& AAF o YFEE ¥ X
Bl o Bolth(Figure 2).

A e dAH JEEEs g3, 3 A
AFLE ASE TR WURIL Fold, F
Fuhgol 2% HAARA JhsAdel o dog
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2287 $AEF0R AAE 7heAdel =
< g Eo)cH(Figure 3).

W i 2e 2AAF F27F 9 J¥e] ofd 7k
drb 253 g2, F2374 11~20cme] F3t
3719 JYErt 8-S AAEn, 4 2R3
2 22059 2Es) usd ol o] di
g C¥7 vlAAAE 22 UTF7L goez ¢4
Fo] ° #o g welcKFigure 4).

22052 Holo zI|dAY YAFE &
22 Fe7ErF A3 ol rlde dEFH
oli} o) Ao FAE o]Fx slovt, 45
ez Aebdgd FAAC "Rz ;EIUF,
AR, GelUR 3o AAdM day =
e A welw glvh, v = g}
7h¢ ol 1A% 23 F REIAE YT F
b 2257} A% JE oz wHg zlojr},

2) F5UY59 3%

oA F3 Aol tha e fate] wA
A3 FEoz zEly] dFel 25359 £3L
Aatzbe o 77 FAlE Hsta sl

Zz)g9 gAere F4s17] 8 ks wol
A ZH-g AHsl] B A ZAE Rl
2 Rojon HAAMoT ABF PAFS 3.16
(+0.90)mme] $c}.

o Aaeke] xeld HA, E 900m ©
3 Aol F¥3te T3 4.06(20.90)mm,
900m~1,000m =gl E 2.51(£0.65)mm, 2]
i 1,000~1,100m A <geixE 3.28(+0.12)m=
el o] $x& 900molste] Aol vehte
FZF Rl 2ol AR 900~1,000mel &
¥l 232 UEEdE £ AAFE 24
oy sl o 2 1,100m ol e &
2R = 2.81(+0.35)m= Aol FiEe 1%
7} Eolz|w Al biomasso] ZATchE AMHA
1994)e] Bme} FAME AAE e},

T 5037 e akaol wE AR Aol
F 309 AL 71FoR 3o oAM= A
Aol & Mgl ot ol F 2 27HA] Y00mel sl A&
Aol gk a2 olate] ol vEd Y-S B
A ch(Figure 5).
kel AAate]lg Bl F3UFr) el gl
= AL E tiffo]l ¥Fgoz FxabHelA =}
2y gle 3T AL HE 3.1lmE
vehdon, BEAbEe g4 AL 2.8m
2 239 Boe B 3150 ok
o] Aol v] Fghvh, et A Y ¥E QAR
ol N RxaA dRxRo]l FAHAR A
o Hxgo) ule} ] zelE B 4 gl
(Figure 6).
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Figure 5. Annual mean increment of C. controversa growing on different altitudes during the recent 50years.
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Figure 6. Annual mean increment of C. controversa growing on different aspects during the recent 50years.
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3o AAY AAEkeE dolur] #E 3
warl ved A9 23US JFE 4058
AN A3 FaARAAFLS 27 1594
o 7.0lem7tA] A3 qAeFe] Frlsicirt 2 o) %
A&HQ FA4E Holn 3 6597 1.88cm7}
A Zasidcr, #3FAAFE 3597 o 4.99cm
2 Haghg vehddsl 2oold Hal AFisly
o, AdHF A AAAFLE 4.05me) ot 7
A AL 3.88m= Hebstch(Figure 7).

Adgg AH AR 09474 0.88m 7R F
&g AL vehislen 297 ARYLFL
2 55¥7HA] A &Al AAE Ve, gy

AN YA FHF AR YA Fo) sty
A @i oA ® FAE AA-E ez 9le], 7le
Sk o FYAAH Y] F3alRe AAAe Wl
o o4 mtalx] ¢ke Ao g Pt (Figure 8).

283 23T e 27 10974A o
Wy FAgge] FAY £715 2o 22 0.5mell
7V & Be] F3 5o 27) fmdAte] At
33 +EE Jedn, 23979 SodgE =3
8 20087 < 0.3Tme] & velicrt o o)%
A2} 74t 40473 ol F 0.30melst2 2Fashy
ot Zhelshat 9 94 K9] 23] oy
A AR SE 0.28mE Jebgch(Figure 9).
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Figure 7. Annual mean increment of C. controversa growing.

120
E 100
£

% 0.80
(o]

5 0.60
£ 0.40
2020

~ 000

30 3% 40 45
Year

5 0 15 2 25 5 55

- —4— annual mean growth —s—total mean growth

Figure 8. Annual mean volume increment of C. controversa growing.
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Figure 9. Annual mean height increment of C. controversa growing.
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