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Optimal Planting Spacing on the Basis of the Growth
Condition of Landscape Trees’

Ok-Ha Lee?, Kyong-Jae Lee*
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ABSTRACT

This study was carried out to establish optimal planting spacing by growth prediction mod-
els formulated of major landscape tree species. Nine trees species which were used most fre-
quently in landscape construction in Korea were selected with 30 or more repetition and
growth prediction models were formulated with regression analysis on tree size variables with
high significant correlation. The case study areas were two apartment complexes in Seoul,
whose tree growth was surveyed and compared to that of growth prediction models. For there

1HF 1% 31"‘ Received on Jan. 31. 1999
2 *’z*l%iﬂ 1 &) Graduate School, Univ. of Seoul, Seoul, 130-743, Korea(ohlee@ kebi.com)
3 ’\1%*]'{&1{@;1 =Al#hete} g College of Urban Science, Univ. of Seoul, Seoul, 130-743. Korealecology @ lacomi.uos.ac.kr)
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were planting of tree layer, planting density was increased and tree forms were contorted. It
was understood that present planting density was very high with the analysis of crown overlap
ratio and crown contortion ratio. This study proposed optimal planting spacing by target year
with growth prediction of main landscape tree. If target year is 5 year after planting, optimal
planting spacing of evergreen tree is 2.0m, deciduous tree is 3.0~4.0m, and deciduous subtree
is 2.0~2.5m. If target year is 10 year, optimal planting spacing of evergreen tree is 3.0m,
deciduous tree is 4.0~6.0m, and deciduous subtree is 2.5~3.0m. While Seoul city proposed
that planting density is 0.2 tree/n? on the regulation of planting in the code of Seoul, this study
found out that it is optimal as follows : 1) for 5 years later, planting density was 0.23 tree/ne, 2)
for 10 years later, 0.12 tree/mz. Comparing the results of this study to regulation of Seoul, that
of Seoul was pertinent if its target year is 5 years later. But after 5 years crown of trees were
overlapped increasingly, and so crown overlap ratio exceeded 25% after 10 years, management

of density should be needed.

KEY WORDS : GROWTH PREDICTION MODEL, CROWN CONTORTION, PLANTING DENSITY
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Figure 1. Location map of survey site for growth
prediction model
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Table 1. Size and survey numbers of major landscape trees for growth prediction model (Unit: individuals)

Number of individuals

No. Property Species name
Total DBH*<10 10(DBH<20 20(DBH

1 evergreen Pinus koraiensis 57 8 36 13
2 " Pinus strobus 53 32 19 2
3 deciduous Ginkgo biloba 40 0 9 31
4 ” Zelkova serrata 32 13 6 13
5 ” Metasequoia glyptostroboides 46 10 19 17
6 " Betula platyphylla var. japonica 83 35 36 12
7 ’” Acer palmatum 57 7 43 7
8 " Acer buergerianum 36 9 13 14
9 " Aesculus turbinata 77 28 23 26

Total 481 142 204 135

Aol &g A F 2
Ao 2 g o] Bole] FE5| A HAH
t} 19864 F£TH HF 5TA offEA 127
ZAMF, 19889l &7 E AAlE 10944 olfE
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H: height(m)

BH: branching height(m)

W: crown width(m)

DBH: diameter of breast height(cm)
R: root-coflar caliper(cm)

L: distance from center to crown
endpoint(m)
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Table 2. Regression analysis between variables in major landscape trees
Species Regression equation r R® Sig.F
R = 0.0058 % (DBH)*+1.1048 % (DBH)+1.3772  0.989" 0.979 0.000
Pinus koraiensis H = -0.0151x (DBH)*+0.8217x (DBH)-0.7697  0.881" 0.871 0.000
W = -0.004 X (DBH)*+0.329 x (DBH) +0.0922 0.922" 0.868 0.000
R = 0.0038x (DBH)*+0.958 X (DBH) +3.2543 0.988" 0.977 0.000
Pinus strobus H = -0.0066 % (DBH)*+0.4928 x (DBH) +0.3318  0.897" 0.842 0.000
W = -0.0026x (DBH)?+0.286 x (DBH) +0.5131  0.949" 0.914 0.000
R = 1.200x (DBH)+3.121 0.921" 0.849 0.000
Ginkgo biloba H = -0.0154x (DBH)*+0.9693 x (DBH)-2.8879  0.721" 0.548 0.000
W = -0.0083% (DBH)®+0.4857 (DBH)-0.8859 0.488" 0.263 0.004
R = -0.0053x (DBH)*+1.3742x (DBH) +2.0328  0.989" 0.981 0.000
Zelkova serrata H = -0.001xR*+0.2494 xR+ 1.6473 0.937° 0.869 0.000
W = 0.0015XR*+0.14xR+1.5535 0.960" 0.921 0.000
Mot . R = 0.0044x (DEH)*+1.1939x (DBH)+2.0213  0.977" 0.956 0.000
ef&ﬁiﬁima% H = -0.0062x (DBH)*+0.6074x (DBH)+1.2165  0.936" 0.904 0.000
gvp W = 0.0012x (DBH)*+0.0777x (DBH) + 1.52 0.948" 0.907 0.000
Betula platvohull R = 1.271x(DBH)+1.518 0.981" 0.962 0.000
b p H = 0.314xDBH + 7.070 0.869" 0.755 0.000
- Jape W = -0.0052x (DBH)?+0.3636 x (DBH) +0.4456  0.876" 0.800 0.000
R = -0.0136x (DBH)*+1.4436 x (DBH)+1.9872  0.901" 0.817 0.000
Acer palmatum H = -0.0109 X R*+0.6038 x R-0.343 0.472° 0.415 0.000
W = -0.0084 X R*+0.5534 X R-2.5243 0.769° 0.610 0.000
R = -0.0297 x (DBH)*+2.1261 x (DBH)-3.4948  0.952" 0.919 0.000
Acer buergerianum H = -0.0158x (DBH)*+0.9457 x (DBH)-0.8837  0.875" 0.789 0.000
W = -0.0028 x (DBH)*+0.3558 X (DBH)~0.341 0.906" 0.823 0.000
R = 1.232x (DBH)+2.405 0.987° 0.974 0.000
Aesculus turbinata H = -0.0151x (DBH)*+0.8256 x (DBH)-0.2479  0.918" 0.892 0.000
W = -0.0042x (DBH)*+0.3563xDBH+0.3386  0.936" 10.886 0.000
DBH: diameter of breast height. R: root-collar caliper, H: height, W: crown width
**p<0.01
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Table 3. General description of planting in each plot of two apartments region(Mokdong and Sanggyedong)

Plot Area(m’}  Layer Indi Sp w B D CcP G Ratio(%)
C 7 2 42 170 21 981 112 75.2
\ U 3 1 27 95 - 169 019 12.9
Mol — 87.69 S 1 1 40 - - 155  0.18 11.9
Total 11 4 - - 21 1305 149 100.0
¢ 33 6 38 117 25 4350 127 79.5
, U 24 4 19 50 - 696 020 12.7
Mo2  342.42 S 2 2 129 - - 428 012 78
Total 59 12 ~ - 1.8 547.3 159 100.0
c 18 4 55 163 29 4616 1.4l 70.5
U 27 6 27 64 - 1692 052 5.8
Mo3  326.90 S 1 1 179 - - 245  0.07 3.7
Total 46 11 - - 18 6553 200 100.0
c 12 3 64 211 7 4027 213 84.4
U 13 1 22 60 - 509 027 10.6
Mod — 189.48 s 2 2 28 - - 937 012 5.0
Total 27 6 - - 22 5534 252 100.0
c 15 4 59 186 3.1 4365  2.28 78.9
U 16 3 38 100 - 926 048 16.7
Mo5  191.04 s 2 2 86 - - 243 013 4.4
Total 33 9 - - 29 5534 290 100.0
C 1 2 49 175 28 2096 181 72.8
U 8 3 32 83 - 676 058 23 5
Mo6  115.94 3 1 1 70 - - 106  0.09 37
Total 20 6 - - 20 92878 248 100.0
C 2 1 60 166 50 555  1.17 615
U 4 o 32 86 - 244 051 27,1
Mo7 — 47.85 3 1 3 - - - 103 021 11.4
Total 7 6 - - 21 902  1.89 100.0
C 54 9 42 131 24 8166 164 90.1
U 7 3 17 35 - 202 0.04 2.2
Mo 8 497.50 S 5 3 738 - - 705  0.14 77
Total 66 15 - - 23 9073 182 100.0
C 44 4 36 117 17 529 235 95.0
U — — — _ - _ —- —
Mo9  224.00 S ] 1201 - 277 0.12 5.0
Total 45 5 - - 17 5545 247 100.0
C 44 6 39 118 19 5843 210 92.0
U 5 3 22 51 - 9237 0.09 38
Mo 10 278.16 S 2 2 58 - . 269  0.10 4.2
Total 51 11 . - 1.9 6349 229 100.0
C 36 9 40 132 24 4940 153 85.4
U 7 5 22 75 - 362 011 6.3
Mo 11 323.28 s 4 3 8.6 - - 483 0.15 8.3
Total 47 13 - - 23 5785  1.79 100.0
C 41 6 30 108 26 3316 058 79.4
( U 22 6 19 64 - 703 012 16.8
Mo 12 568.40 s 1 1 8.4 - - 158  0.03 3.8
Total 63 13 — - 92 4176 073 100.0
C 16 3 56 114 21 4094 201 75.3
U 6 3 44 83 - 1062 052 195
Sal 20361 s 3 3 - - - 282 0.14 52
Total 25 7 . - 19 5438  2.67 100.0
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Plot Area{m®)  Layer Indi Sp W D Cp G Ratio(%)
C 3 1 9.2 20.7 3.5 198.3 1.39 58.6

Sa 2 142.96 g ]_6 _4 3;2 55.5 * 13i1,0 O._98 4}.4
Total 19 4 - - 1.6 388.3 2.37 100.0

C 9 1 5.3 11.6 1.8 206.5 3.03 95.5

U 3 1 2.0 7.0 - 9.3 0.14 4.3

Sa3 6816 g 1 1 06 - - 03 - 0.2
Total 13 3 - - 1.6 216.1 3.17 100.0

C 18 4 4.1 10.3 1.6 278.2 2.35 81.4

Qa4 118.50 ISJ _7 _2 3;2 6fl : 6i3.5 0.?4 153.6
Total 25 4 - - 1.2 341.7 2.89 100.0

*Indi: number of individuals, Sp: number of species, W: mean width(m), B: mean diameter of

breast height(cm), D distance between trees(m). CP: total crown projection area(m?®), G: (CP/plot
area), C: canopy layer. U: understory layer, S: shrub layer, Mo: plot of Mokdong apt., Sa: plot of
Sanggyedong apt.

Table 4. Size changes of major landscape trees in two apartments region(Mokdong and Sanggyedong)

) ) . Plgntmg Survey size Model size

Site Species Indi. size

H W/B/R H(£SD) W(xSD) B(+SD) R(*SD) H W B R

Pinus koraiensis 110 3.0 W15 4.7(+12) 26(+0.7) 7.6(+2.7) 10.0(£3. ) 46 24 76 101

Pinus strobus 57 2.0 W1.0 56(x£2.0) 32(x0.7) 9.8(+3.1) 13 0(i3 4531 98130

Ginkgo biloba 45 3.5 B0 69(£04) 3.0(+£02)12.2(£04) 16.9(+0.6) 7.6 3.8 12.2 17.5

Mok- Zelkova serrata 62 4.0 RI1Z 65(£19) 6.3(£1.716.1(£3.9) 22.0(+5.0 ) 6.7 54156 22.0

dong Metasequoia 31 3.0 B5 147(+3.3) 4.6(+0.9192(+47) 27.1(£7.6) 10.6 3.4 19.2 26.6

glyptostroboides

Acer palmatum 17 25 R8 43(£1.2) 35(£1.3) 94(£3.3) 11.9(+3.0) 53 29 83 11.9

Acer buergerianum 25 35 R8 96(£29) 50(£1.1)14.8(+4.5) 20.1(+5.4) 97 43 148 215

Aesculus turbinata 29 3.0 R8 6.8(£0.3) 3.5(£02)12.5(+06) 18.1(+x0.6) 87 3.8 12.9 19.0

Sang- Pinus koraiensis 20 25 W12 49209 2.4(£05) 6.7(£1.7) - 4121 67 9.0

gye- Zelkova serrata 26 3.0 R6 53(£1.2) 57(£1. 4) 11 5(%£2.9) 16.3(£32) 4.8 3.7 86 13.3

dong Acer palmatum 4 20 R6 50(£08) 41(+1. 9(x4.0) 12.6(£25) 55 3.1 88 126

*H: height(m),
Indi: number of individuals
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lE}*ﬂ-\PME B 17t 18m, HEF
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guiwo] U shrto] Al o] o2
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AP AL BAE 247 G o)

PE Aol 0

W: crown width(m), B: diameter of breast height(cm), R: root-collar caliper(cm),
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1. Metasequoia glyptostroboides
2. Zelkova serrata

3. Acer buergerianum

4. Pinus koraiensis

5. Ginkgo biloba
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7. Rododendron Spp.
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Figure 4. Planting map of plot 4 in Mokdong apartment complex
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Figure 5. Planting map of plot 3 in Sanggyedong apartment complex

Table 5. Crown overlap ratio of canopy layer in two apartments region(Mokdong and Sanggyedong)

Crown Crown

Plot no. W(m) d(m)} overlap(%) D(m) Plot no.  W(m) d{m) overlap(%) D(m)
Mo 1 4.2 2.1 50.0 32~42 Mo 9 3.6 1.7 52.8 2.7~3.6
Mo 2 3.8 2.5 34.2 2.9~3.8  MolO 3.9 1.9 51.3 2.9~3.9
Mo 3 55 2.9 47.3 4.1~55  Moll 4.0 2.4 40.0 3.0~4.0
Mo 4 6.4 3.7 42.2 4.8~6.4  Mol2 3.0 2.6 13.3 2.3~3.0
Mo 5 5.9 3.1 47.5 44~59 Sal 56 2.1 62.5 4.2~5.6
Mo 6 4.9 2.8 42.9 37~49 Sa 2 9.2 35 62.0 6.9~9.2
Mo 7 6.0 5.0 16.7 45~6.0 Sa 3 5.3 1.8 66.0 4.0~5.3
Mo 8 4.2 24 42.9 32~42 SaA4 4.1 1.6 61.0 3.1~4.1
Mean 5.0 26 47.1 3.7~5.0

*W: crown width, d: planting spacing, D: optimal planting spacing, Mo: plot of Mokdong apt.. Sa:
plot of Sanggyedong apt.
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Table 6. Crown overlap ratio between homogeneous species in two apartments region(Mokdong and

Sanggyedong)

Site Species W(m) d(m) Crown overlap(%) D{(m)
Pinus koraiensis 3.0 1.8 39.9 2.2~3.0
Pinus strobus 3.2 1.8 43.9 2.4~3.2
Zelkova serrata 49 3.2 34.5 3.6~4.9
Mokdong Metasequoia glyptostroboides 4.6 2.6 47.1 3.4~4.6
Acer palmatum 34 1.9 44 6 26~34
Acer buergerianum 4.6 1.7 63.2 3.4~4.6
Aesculus turbinata 3.8 2.2 414 2.9~3.8
s P Pinus koralensis 24 1.1 54.5 1.8~24
anggyedong Zelkova serrata 5.9 1.8 68.9 4.4~59
Mean 4.0 2.0 48.7 3.0~4.0

*W: crown width, d: plahting spacing, D' optimal planting spacing
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Table 7. Modified crown overlap ratio between homogeneous species with tree growth prediction
model in two apartments region(Mokdong and Sanggyedong)

. ) Planting year After 5 years Survey time
Site Species d(m) : ;
Wi(m) Overlap(%) W(m) Overlap(%) W{m) Overlap(%)

Jelkova serrata model 32 34 59 4.3 25.6 55 41.8

modified 3.2 34 5.9 4.6 31.1 6.3 49.2

model 1.9 14 -357 22 136 29 345
modified 1.9 14 -357 24 215 35 457
model 2.6 1.9 -368 23 -130 35 257
modified 26 19 -36.8 26 00 46 435
Mok~ . buergerianum model 1.7 08 -1125 33 485 43 605
dong modified 1.7 0.8 -1125 38 557 50  66.0
model 22 19 -158 22 00 38 421
modified 2.2 1.9 -158 21 -48 37 405
model 1.8 14 -286 1.9 53 29 379
modified 1.8 1.0 -80.0 1.6 -13.4 32 438
model 1.8 1.7  -59 1.8 00 24 250
modified 1.8 15 -200 17 86 30 308
model 18 24 250 35 486 44 591
modified 1.8 24 250 42 573 57 684
Cglf)‘;‘g Pinus koraiensis model 1.1 1.2 83 1.7 353 34 676

modified 1.1 1.2 83 15 253 24 542

*Survey time: after 11 years planted in Mokdong apt. and after 9 years planted in Sanggyedong
apt., d: planting distance, W: mean crown width

Acer palmatum

Metasequoia glyptostroboides

Aesculus turbinata
Pinus strobus

Pinus koraiensis

Sang- Zelkova serrata

+34 HF AR Het dm, §247% 12cmel Q) Y TS HAY 75l

< lm? ‘% 0.18% AAI=E g3 & H43tn

A AT e 8 Z35ES FAE A% Aok 3 A3 F 5do) An APNNY A3

28 34 A7 A40AN AAUSE GAA  AAEEE md 0938, 100 A3
(Table 9). Table 79 BAE neletel BHUE  0.12202 et 42419 22 4aed 712

@ 9y AAIAL Table 105} Bol ALARE. 1 A4F SUAAE S 4B FEUE U 4+ A2

A BEYES 44 ¥ 59 AFAgoz 2w 4 th 2o 44§ 5do] A% APRHE Bl

2229 AUTe 2EzRURY AANAL  FEd7] AN 43 FREL 2 Hne

AYF T 3.0~4.0m W, otm & SFLF of ti1, HAF 10do] At HA g 52273
E 2.0m =9 #Fc] HHP Aoz WM 2 < A Al wteA]l Hdg
A R A4 F 109 A= AT AN e & Aoz pEHAT
ZEZHAYEE 3.0m, =HUY, FI9E 24

F 52 4.0~5.0m A= APAAL Aoz e

2.0~2.5m W9, 4HREY “EHYF, FIEET, ANAE F5] AN E n2iste] B2} S A et
E!

it
o & 1

w2l S AAlof

r

stk Z2E % Al

g9, & A7 daoA el Hy At e
2 ALY E At @A el 28 (HA gt 2 d7lM e F8 243559 YFASED S
27)dA et de WA AAEEe vlasty ol gdte] FEo WEBHS AT 74 +FE AH
2ok AgAe] AAEEE 282 1m'e 0.2%, WA & Azt stk HEAN 274 olgtE
BEL Im*F 1.0E8E =S Hojoln, a5F @2 FA 5 AA A 2 AR st AEAEE ghet

F1 2mol & 50%°1%4 A= st low, i sttt 16709 ZAME A st 4 AR %



46 o] &3} - o} 7 A 8P el 13(1) 1999

Table 8. Independent samples test of tree crown contortion in case study area

Species Crmfm Group Indi. Mean*S.D. t Sig.F(2-tailed)
contortion
1 57  1.0451+0.0442
, o A 9 130 1.0658+0.0537 206 0.011
Pmus koralensm 1 57 0 9549+0 0442
B 9 130 09342400537 2096 0.011
1 53 1.0000+0.0000
. A 2 88 1.0602+0.0504 008 0.000
Pinus strobus 1 53 1.0000+0.0000
B 2 88 0.9398+0.0504 008 0.000
1 32 1.0474+0.0505
A o 88 1.0894+0.0766 o267 0.001
Zelkova serrata 1 32 0.9526+0.0505
B o 88 009106400766 o307 0.001
1 83 1.0093+0.0272
. , A o 31 1.0587+00372 0781 0.000
Metasequoia glyptostroboides
B 1 83 0.9907£0.0272 .. 0.000
2 31 0.9413+0.0372 : :
1 57 1.0483-+0.0480
A 9 21 1.0826+00421 2886 0.005
Acer palmatum 1 57  0.9517-+0.0480
B 9 21 09174+0.0421 2586 0.005
1 36 1.0459+0.1299
_ A 2 25 1.0661+0.0545 0192 0.467
Acer buergerianum ) 36 0.9541+0.1299
B 9 25 009339400545 O 192 0.409
1 77 1.0270+0.0457
) A 2 29  1.0578+0.0690 ~2.658 0.009
Aesculus turbinata ) 77 0.9730+0.0457
B ' e 2.658 0.009

o

29 0.9422+0.0690

*Group 1 trees using growth prediction model, Group 2: trees in case study area, Crown contortion:
A=(LW/W), Crown contortion B={(SW/W), Indi.: number of individuals

FURFEEN FHYFES AT A3 A A 3, B AFAHRE v o R 0.25/m*Ql M4
AAE W 7bkE Ao g weiit. e & A3 zeA71ES AHE 23 A4 F 5d7AE
FollME AT mE Fo 25T A AR FEA Aoz vetgou, I ol FFHE #e
AR5 Bl SR A HANA LS Agkst g HAlsfoF & Ao wAchE ot

Aot EFXEEE A4 Foder 2y Fsas v B Aol Aeke A3 AAIALS A
€ 2.0m, 4925 3.0~4.0m, Hgotus AoV 715 nalstd AAze] oo e} &
2.0~2.5me] A3l HIstn, 4 F 10d= B4 A 2EsE Aol ThedtARt 7| EHoE 2
EECEE 09 FEu R A 3.0m, HEuE AF7 7ME ZRA 393 4y 54 19
€ 4.0~6.0m, HgotnEFL 2.56~3.0me HAE i ANEAA] HEE AR P

FAoF & Ao 2 AIHAS.
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Table 9. Optimal planting spacing and density of major landscape trees by time pass

Planting year

After b years

After 10 years

Species

HW

B R

C N D

H

WB R C N D

H

WB R C N D

2.5
3.0
20
25
3.0
35
35

3.0
35
35
4.0
4.0

Metasequoia 3'2

glyptostroboides 40

20
25
2.5
25
30
3.0
3.5
3.5

25
3.0
35

Pinus
koraiensis

Pinus strobus

Ginkgo biloba

Zelkova serrata

Acer palmatum

Acer
buergerianum

Aesculus
turbinata

12
1.5

1.0
12
15

35 51
45 6.3

17 39
25 57
36 17

113 088 1.2
177057 15

0.79 1.27 1.0
1.13 0.88 1.2
177 057 15

31100151 7.54 013 3.1
37120 17510.75 0.09 37

24
28
31
34
40

19
20
22

0.5
14

1.0
1.2
14
1.7
21
25

23
29
35

29 6.0
44 80
59 10.0
75120

452 0.22 24
6.15 0.16 28
754 013 31
9.07 0.11 34

9.8 15.012.56 0.08 4.0

50 81
60 9.3
80 11.9

29 6.0
43 80

42 50
48 60
53 7.0
59 80
7.0 10.0
8.2 120

6.0 10.0
8.0 123
100 147

28303519
3.14 0.32 20
380 0.26 22

0.20 510 0.5
1.54 065 14

082 122 1.0
120 0.84 1.2
1.64 0.61 14
2.15 046 1.7
339 030 2.1
491 0.20 25

415024 23
6.60 0.15 29
9.62 0.10 35

32
34

25
28
3.3
59
7.1
45
50
5.2
54
6.0

6.1
6.6
75

45
50

6.7
71
74
78
84
9.1

64
74

L7
1.8

1.8

53 74 233 043 1.3~17
57 79 265038 14~18

47 18 254 039 14~18
20 55 86 314 032 15~20
23 66 97 415024 1.7~23

35110163 962 0.10 26~35
40 13.0 18.7 12.56 0.08 3.0~4.0

34 74119 9.07 0.11 26~34
39 941451194 0.08 29~39
41102 155 1320 0.08 3.1~4.1
4.3 110 16.5 14.51 0.07 3.2~4.3
481331941809 0.06 3.6~438

23 88129 415 0.24 1.7~23
24 98141
26 118167

14 51 86
19 64114

28 96142
3.0 102 151

154 0.65 1.1~14
283 0.35 14~19

6.15 0.16 2.1~2.8
7.07 0.14 2.3~3.0
31107159 754 0.13 2.3~3.1
33 113 16.7 855 0.12 25~3.3
36 124 183 10.17 0.10 2.7~36

42
44

42
45
4.9

6.5
N

58
6.2
6.3
6.5
7.0

9.9

452 022 18~24 103
531 0.19 2.0~2.6 11.1

55
59

8.5
88
9.1
94
9.9

22
23

70 94 380026 16~2.2
73 97 408024 1.7~23

29 89121 6600.1522~29
31 98130 754013 23~3.1
3.3 109 141 855012 25~33

37120 175 10.75 0.09 2.8~3.7
4.3 14.0 199 14,51 0.07 3.2~43

4.6 12.5 184 16.61 0.06 3.5~4.6
5.0 13.9 20.1 19.63 0.05 3.8~5.0
5.2 146 21.0 21.23 0.05 3.9~5.2
5.3 15.3 21.8 22.05 0.05 4.0~5.3
59 176 246 27.33 0.04 44~59

32175243 804 012 24~32
34 185256 9.07 0.11 26~34
3.6 205 28.3 10.17 0.10 2.7~3.6

24 76121 452022 18~24
28 89139 615016 21~28

3.7 125 184 10.75 0.09 2.8~37
38131193 11.34 0.09 29~38
40 13.6 19.9 12.56 0.08 3.0~4.0
41142207 13.20 0.08 3.1~4.1
44153 22.1 15.20 0.07 3.3~4.4

4.0 13.6 19.9 12.56 0.08 3.0~4.0 104 4.8 16.5 23.5 18.09 0.06 3.6~4.8

31 90134 778 0.1324~31 74 421351901359 0.07 3.1~4.2
36 11.0 159 10.17 0.10 27~3.6 8.1 46 155214 16.69 0.06 3.5~4.6
8.3 4.0 13.0 184 12.87 0.08 3.0~4.0 88 51 17.523920.11 0.05 3.8~5.1

Mean 29

19

51. 78

401 0.74 21

5528 88132 687 023 21~28 70 36126178 11.11 0.12 2.7~36

*H: height, W: crown width, B:

diameter of breast height{cm). R: root-collar caliper(cm), C: crown cover-
age(m?), N: no. of individuals/m*, D optimal planting spacing

Table 10. Proposals on optimal planting spacing of major landscape trees in target years

Species

1st target year planting spacing 2nd target year planting spacing

(after 5 years)

(after 10 years)

Pinus koraiensis (2.5<H<3.0)
Pinus strobus (2.0<H<3.0)
Ginkgo biloba (10<B<12)
Zelkova serrata (6<R<10)
Zelkova serrata (10€R<15)
Metasequoia glyptostroboides (5<B<8)
Acer palmatum (6<R<8)
Acer buergerianum (5<R<7)

Acer buergerianum (8<R<12)
Aesculus turbinata (6<B<10)

1.5~ 2.0m
2.0~ 2.5m
3.5 ~40m
3.5 ~4.0m
4.0 ~ 5.0m
2.5 ~ 3.0m
2.0~ 2.5m
3.0 ~ 3.5m
3.5 ~ 4.0m
3.0 ~4.0m

2.0 ~ 2.5m
3.0 ~ 3.5m
4.0 ~4.5m
4.0 ~ 50m
5.0 ~ 6.0m
3.5 ~4.0m
2.5 ~3.0m
3.5 ~4.0m
4.0 ~ 5.0m
4.0 ~ 5.0m
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