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Classification of Quercus mongolica Stand Types
at Mt. Joongwang, Kangwon-Do and Determination
of Proper Future Tree Density for Forest Tending Work'*
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ABSTRACT

The objectives of this study were 1) to classify the types of Quercus mongolica stands at Mt.
Joongwang and compare their quality, and 2) to determine the proper future tree number of Q. mon-
golica per ha and the appropriate distance between the future trees.

The results from this study were as follows : Q. mongolica stands at Mt. Joongwang was classi-
fied into four types, pure §. mongolica stand as stand type 1, Q. mongolica - hardwood stand as
stand type T, Q. mongolica - Pinus densiflora stand as stand type I, Hardwood - Q. mongolica stand
as stand type IV, according to mixture rate in stand volume,
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Stand type IV showed the best quality stem of Q. mongolica among the stand types, and the stem
quality of Q. mongolica in Q. mongolica stand mixed with hardwood as stand types I and IV was
better than those in pure Q. mongolica stand as stand type 1 and in Q. mongolica - P. densiflora
stand as stand type 1.

If the management goal for §. mongolica stand is to produce its high quality-timber, it is desirable
to sustain proper mixture rate of Q. mongolica with another hardwoods.

The proper number of future trees in pure Q. mongolica stand as stand type 1 was 122trees/ha and
reasonable distance between the future trees was 9.15m. The distance between future trees in other
stand types was 7.2m to 9.3m for stand types I and IV, while 8.0m for stand type 0I.

Thus, the classification of Q. mongolica stand type based on stand character and maturity, and pro-
per stem number of future tree and optimum distance between future trees would be a useful forest

tending work.

Key words : Quercus mongolica, stand tvpe, future tree, forest tending work
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Table 1. Four stand types of Quercus mongolica
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forests in the study area

Number of stems per ha

Mixed rate(%) of

Plot Numbgr Q. mongolica Stand types
no. QM PD ON OB of species (** volume rate)
1 140 - - 780 12 77 I
2 20 - 60 760 12 16 v
3 - - 20 1,160 10 0 Vv
4 - - 160 1,060 10 0 A%
5 120 - - 560 10 40 i
6 160 - - 700 13 24 v
7 20 - - 900 8 10 v
8 40 - 20 980 11 19 v
9 180 - - 760 11 17 v
10 100 - - 640 9 30 il
11 180 - - 380 5 50 I
12 120 - - 840 9 60 i
13 340 380 - 80 4 26 m
14 660 400 - 180 6 30 m
15 340 200 - - 2 27 m
16 520 260 - 40 3 30 m
17 880 - - - 1 100 I
18 640 - - - | 100 1
19 720 - - 120 4 90 1
20 800 - - - 1 100 I
21 380 - - 760 8 76 1
22 600 - - 480 8 80 1

QM : Quercus mongolica, PD : Pinus densiflora,

OB : other broad-leaved species,

ON : other needle-leaved species(Abies holophylla)

**  QM/(QM+PD+ON+OB) - 100
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Table 2. Pattern of mixture for stand types I and IV

Stand Plot Major species . Total number No. of stems for each
type no. (Ql\/[]—indii‘;tor*) Mixed rate(%) (stems/ha) species(stems/ha)
5 QM- FR-CC 40-19-14 680 120- 60- 60
I 10 QM-TA-UD 30-19-15 740 100 - 360 - 80
11 QM-AM-TA 50-27-14 560 180 -180 - 80
12 oM -AM-FM 60-21- 9 960 120 - 420 - 120
2 AM-OM - UL 28-16-13 840 60 - 20 - 240
6 KP-QM - BS 29-24- 8 860 140 - 160 - 60
v 7 AM-MA - QM 56-18-10 920 600 - 80- 20
8 AM-BC - QM 38-21-19 1,040 640 - 60- 40
9 BC-M-CC 28-17-12 940 100 - 180 - 120

* The species showing the first and second greatest volume rates in the stand excluding

Q. mongolica

QM : Quercus mongolica,
KP : Kalopanax pictus,
UD : Ulmus davidiana,
BS : Betula schmidtii,

TA : Tilia amurensis,

UL : Ulmus laciniata,

MA : Maackia amurensis

AM : Acer mono, BC : Betula costata,

FR : Fraxinus rhynchophyila, FM @ Fraxinus manshurica,

CC : Cornus controversa,
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Quercus mongolica pure stand

(Type 1)
Quercus mongolica stand mixed with other hardwoods
(Type 1)
——— Quercus mongolica - Fraxinus vhynchophylla - Cornus controversa
Quercus
mongolica ——— Quercus mongolica - Tilia amurensis - Ulmus davidiana
stand

- Quercus mongolica - Acer mono - Tilia amurensis

“—— Quercus mongolica - Acer mono - Maackia amurensis

Pinus densiflova - Quercus mongolica stand
(Type )

Hardwood stand including Quercus mongolica
(Type V)

Acer mono - Quercus mongolica - Ulmus laciniata

Kalopanax pictus - Quercus mongolica - Betula schmidtii

Acer mono - Maackia amurensis - Quercus mongolica

Acer mono - Betula costata - Quercus mongolica

Betula costata - Quercus mongolica - Cornus controversa

Fig. 1. Classification of Quercus mongolica stand in the study area.

Table 3. Number of trees per ha for each species in the five stand types

Stand Type Species Do. Co. Int. Sup. Dead Total
Q. mongolica 240 148 88 59 59 594

I Other broad-leaved 122 - 184 - - 306
Total 362 148 212 59 59 900

Q. mongolica 120 10 - - - 130

il Other broad-leaved 130 185 220 40 30 605
Total 250 195 220 40 30 735

Q. mongolica 135 - 320 - - 455

o P. densiflora 146 54 92 18 - 310
Other broad-leaved 19 - 47 9 - 75

Total 300 54 459 21 - 840

Q. mongolica 28 36 16 4 - 84

N Other broadleaved 245 200 295 50 30 820
Other needle-leaved - 16 - - - 16

Total 213 252 311 54 30 920

Other broadleaved 298 230 352 210 20 1,110

v Other needle-leaved 60 10 20 - - 90
Total 358 240 372 210 20 1,200

Do. : Dominant trees Co. : Codominant trees Int. : Intermediate trees
Sup. : Suppressed trees Dead : Dead trees
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Table 4. The vertical position of each species in each of the stand types(trees/ha)

Stand Q. mongolica P. densiflora Other broad-leaved other needle-leaved
type 0 M U 0O M U 0 M U 0O M U

I 460 84 50 - - - 146 90 70 - - -

i 116 15 5 - - - 240 210 155 - - -

m 80 155 220 270 30 10 - - - I 10 50

v 64 8 12 - - - M8 288 184 4 - 12

A - - - - - - 3710 320 420 10 - 80
O : overstory, M : mid-story, U : understory
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Fig. 2. The sociological and sivicultural values by IUFRO tree classification for Q. mongolica in the

stand type V.

Table 5. Distribution of study plots for the stand types according to aspect

Stand Types
Aspect ype I i m I\ Y Total
East 6 plots 2 plots 1 plot 1 plot - 10 plots
South 1 plot 1 plot 3 plots 1 plot 1 plot 7 plots
North - 1 plot - 3 plots 1 plot 5 plots
Table 6. Mean vlaue of sample trees for selection of the future elite trees
Species DBH Height *Bole (;rown Crown Voluame
(cm) (m) length(m) width(m) depth(m) (m°)
Quercus mongolica 32.2 14.8 6.0 9.2 8.7 0.704
Pinus densiflora 29.1 17.4 7.9 7.0 9.6 0.519
Tilia amurensis 15.3 12.8 5.2 6.2 6.2 0.105
Acer mono 26.0 15.4 6.5 9.4 8.9 0.368
Cornus controversa 21.3 15.0 7.9 9.7 7.4 0.240
Ulmus lanciniata 20.4 13.7 6.3 7.2 7.4 0.201
Fraxinus rhynchophylia 17.4 14.2 7.5 7.7 6.8 0.151

* : Bole length below lowest live branch
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ERYEANA FFol @B viRFERY HHYY
ZHAE Table 8ol viebllch, Sl g
AZYR e 3S ndE 298 1228 /ha
2 deiten, suy chedde] 4971 2628 /ha
27 8 vdE B4 E ke Ao Ax
3=, Kenk(1980)= #I$17} Aol Wr]o)
120 - 1501 8] 37 dedod A A
e A% Pl g 40-50:9) el
80 - 100+ /ha& Al A5t e,

JEY O3 Vo AS, HAT rlHBEY
AL 7.2m-9.3mE vehgow Ha vl &zt
9 AgdE 5.7m- 7.4m3 AAEA}, ol 7)F

oz wdd o d¥y O3 V9 A% AAY o
3“*"- £ 116 - 1938 /ha(Azh5 3] - 528/
ha, 7]*6} &4 85- 1412 /ha)eict, Table 6,
T & o J¥EY b2 A wly

34 1‘?:*“ ¥ o] °F 1208/ha, d#3Y
o, W7b 110 - 1908 /ha(A1 &4 30 - 508 /ha,

Table 7. Optimum number of future elite trees for major species in the study areas.

Species Mean crown width(m) Proper future elite trees(stems/ha)
Quercus mongolica 9.15 122
Pinus densiflora 6.98 210
Tilia amurensis 6.23 262
Acer mono 9. 116
Cornus controversa 9. 110
Ulmus laciniata 7 200
Fraxinus rhynchophylla 7 170
Table 8. Mean distance between the future elite trees in mixed stands Unit : m
Species name oM PD TA AM CC UL FR
Q. mongolica 9.0 8.0 7.6 9.2 9.3 8.1 8.4
QM) 7.2)* 6.4) 6.1 1.3 (7.4) 6.4 6.7
P. densiflora - 6.9 7.3 8.1 8.1 1.5 7.7
(PD) - (5.5) 5.8 6.4) 6.4 6.0) 6.1)
T. amurensis - - 6.2 7.7 7.8 7.2 7.3
(TA) - - 4.9) 6.2) 6.2 5.7 5.8
A. mono - - - 9.3 9.3 8.7 8.9
(AM) - - - (7.4) (7.4) (7.0 7.1
C. controversa - - - - 9.5 8.8 9.0
(CO - - - - (7.6) 7.0 (7.2)
U. laciniata - - - - - 7.1 7.8
(UL) - - - - - 6.7 6.2
F. rhynchophylla - - - - - - 7.7
(FR) - - - - - - 6.1)

* The numbers in parenthesis indicate minimum values
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71e} &g 80 - 1408 /ha), J¥3 o] 156 -
244%8-/havt AAslgdn & ¢ ok, Abetz(1979)
+ Sl AHE Q5 B4E g
Zol AAsw g}, &, S 3008 /ha, v
£ 100%/ha, Y= 1008 /ha, &2v5E
200%-/ha, <42 1002/ha, FIFF+ 80/
ha. Burschel®} Huss(1987)% 3rgA A4Hg $
e dEHy Az AFdeA 1008 /has
AR EE AAstz rh. Abetz(1974)] sl
AAH g P4 AT T8 F£FEe W
HA FEHor A&Agd YFE HAF 14
718E 29, AERe As 4 RESe
1A 11.5mE AN glon olF FFEez
vl g B4E A4sld 758 /hast gk, olE
£ AFFE Hr1¥e] 150 olgoR 3
32 g1y dFele], ZAIRAR ] dFe VI~
Oﬂﬂ-o]f,dt}
B 72 Aztel Abetzel dEF ®BuztE &
Xﬂ SElvtgle A Add nmg g e 48
I 4E 4008/ha oldEe g E Bl A
Hog Y& 3 7|Fo] FHEHA %L ¥ op
2}, £3EE FEo] el QA o}, wEhd +
29 B4 §9 Gl ge ARE AFHe]
gy}, S8, VT 2& 259 vgEs A
ﬁﬁ}tﬂl w2 Ak FuE 2 & o 5
e glge EAY HA% S 2] A
"é% e A HQo3 dojuly et

i B

F4at A9 Agure] JE¥E AMER
Eoll oj& 48 d¥yoz FEEHILH, d¥
yd BAE FRF, ¥ TE, HelHA,
IUFRO #%3& 33l Hlagt As 471

AR wet BHEE 2olrt AT,
Az E w18 gl Advye

F2 A5 F3FE /N2 dden AA
£ 5948 /ha ¥ 2408 /ha7t $HFoE 19
AE A A5 66%F AA AL, FAH T
ZolH = 594%/ha F 460¥/ha®] AlZF7H
A4&ol BEFc),

AESERERE IR S TR L ROET
A% AZds AA 24 1308/ha% 1202 /ha

110¥/hazt A

Ay A E

7t $A5e SRS TP,
Zo) BEajelow retatgSse)

3130l 77t 240%/ha, 210%/ha, 155%/hao.2
2EY},

AT - 2P EXUQA MY 92 35,
AZE WA 4558 /ha F 1358 /havt 4
%, 30%/havt 4508 pEsgon, v
7o A% % 3108/ha 3 146%/havt $HZ
olgith, £AA FRAAE A, F, 3o 4zt
80%/ha, 115%/ha, 220%/has] AZuU37t 2

23 270%/ha, 30%/ha, 10%/ha¢l AuvhF7}
xS 2b8 49 F2E wslch,

Zletged - Ay R NV ¥l
FE4 9208 /ha F 84¥/hael A} Frs X
Y3 o)F 28¥/havt FAFoE Atz QN
o] 648 /ha7t A&l vebdel. w3 7le 29
+E 4, &, 33 27 3488 /ha, 283% /ha,
184¥-/havt £E 3},

IUFROS 23 T8 o3 3y Az
Fo) 7L i HolE mgon s
53t P29 Al 111447 5] A2
] R¥elg-E 14.31%, 26.92%, 1.10%, 33.33%
2 YRy NoA Azhife] $7hyAe) s
Sk, Az ot Al - And
T EFAgolMrr e AT Qe I
(1, IV)OHH AZGF FheAe] $-53ch,

g E B ded] A delA, Ay
= 122?:/ha7} AGg Ao vehda vy
£ 2628 /haZA 7bg @S vHE E5E 7R
o F3U5rr 1108 /hag] 7H AL v E

E2E 7k

Alzhg g sl dgds EAHANA HEE
2] AL Ha 6.1mellA Hd 9.3m3 2
w ozt QEEwWe "ag vAE B5E 1Y 9
Ho] 120/ha, zalx O, V3 &e°] 110-190
2 /ha(4125 30 - 504 /ha, 71&t &4 80-
140 /haysd o=, M3 dE-L 156 - 244¥ /ha°)
A4 e vepygtch,

n-{o

dEEHE

1. 249 - &%, 1995. BRI A Zurke)
B AR WY W, 59, 844)
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