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ABSTRACT

A site survey in two apartment complexes and a nursery experiment were
carried out in this study to provide basic data of the long-pending growth
characteristics of major landscaping trees, such as Picea abies, Pinus parviflora,
Metasequoia glyptostroboides, Magnolia denudata, Acer buergerianum and Acer
palmatum. According to the main results, the survival rates were very low,
reflected by the average survival rate of the six tree species at 52.5% at the
Kwacheon site, and that of the six species at the Seongnam site at 59.4%. And
the average survival rate of the four species was 95% at the nursery site. And, It
was presumed that the site conditions of two apartment complexes for tree growth
were very inferior to those of the nursery site, taking into consideration that the
increment percents of growth factors of the tree species at the nursery site were
relatively higher than those of the apartment complexes. The distribution patterns
of the current growth factors of trees showed a normal distribution. The
regression equation of breast diameter on diameter at root collar showed especially
high predictability. And, It was thought that the most critical limiting
environmental factors on tree growth at the apartment complexes were found to
be alkaline pH caused by excessive Ca, high percent base saturation, insufficiency
of available moisture content, bad drainage due to inferior soil texture, high soil
hardness, lack of organic matter and shortage of cation exchange capacity in soil.
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Table 2. General Characteristics of investigated
tree species in the nursery site

Species  *Pl.pd **planting size nos
PA 1995 R3*1lcm (HI.0+0.2m) 120
PP R3%1lem (H1.0+0.2m) 120
MG S . R3+1em (H2.00.2m) 120
AP PPME psiiem (HL5%0.5m) 120

Total 480

. *PLpd : Planting perod

**planting size H : height, R: diameter at root collar
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Table 3. Survival rate of investigated tree species
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Kwacheon Seongnam Nursery
Tree Comple Nos Survival  Comple Nos Survival Comple Nos Survival
species tion surviving  rate (%) tion surviving  rate (%) tion surviving rate (%)
nos (A) B (B/AX100) _nos (O D) (D/Cx100)  nos () F) (F/EX100)
PA 98 22 22.4 220 156 70.5 120 113 94,2
PP 17 69 40.4 120 107 89.2 120 109 90.8
MG 510 251 49,2 310 222 71.6 120 117 91.5
MD 243 130 53.5 190 74 38.9 - - -
AB 55 52 .5 480 168 35.0 - - -
AP 337 219 65.0 470 337 7.1 120 117 97.5
Total 1,414 743 1,790 1,064 480 456
Average 52.5 59.4 9.0
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Table 4. Comparison of increment percent of tree size at planting period of six investigated tree

species
Kwacheon Seongnam
* present size increment tree present, size increment
Growth trees tree B-A percent(%) Nos  size B-A percent(%)
factor pecies Nos size min. max mode mean (B-A/BA) min. max. mode mean (B-A/B+A)
(4 B X (200/12) &) B X (2008

PA 2 20 24
PP 19 20 21
MG %0 30 34

9.0 40~45 45 259
75 3.0~35 367 L67
190 14.0~150 1.90 890

m MD 15 20 22 92 30~35 428 2R

AB 52 25 39 150 10.0~105 868 6.38
AP 212 20 21 90 35~40 400 20!

100 29 30 39

66 48 20 22
49 & 20 21

66 3540 3% 1% 19
49 3035 3% L% 61
130 80-85 820 520 1.6
61 5 25 21 61 70 ae 14 6o

40~45
95 14 25 26 1.0 50~60 615 365 106
56 91 20 21

68 40~45 399 19 83

89 AT 50 55 24 1~
oy 18 6% 102

B 00 1963 1363
@ MG 80 0 w0 S0
MD 1% 50 54 203 80~90 1005 50
19.0
g MBS 50 M0 ®S N 1Y
@ p oms e0 64 uz M opy 1w

~13.0

01 1 50 51 BB

5.6 4 60 62 1.6 78 813 21 37
U~15 BT 87 116

66 26 60 62 195 0.0~11.0108 49 73

W PA 2 10 18 40 2530 278 1T
m PP 19 L0 15 38 1520 210 110

78 M8 10 13
59 8 L0 130

35 20~25 2% LU 96
438 20~25 240 140 103

* Tree Size : Tree size at planting period
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Tableb. Increment percent of four investigated
tree species at the three sites

Growth Yearly average
factor species increment percent
N K S
PP 8.9 6.6 7.9
H PA 15.8 4.9 6.1
MG 19.5 10.0 11.6
AP 12.9 5.6 8.3
B MG 49.0 8.9 10.2
R AP 17.3 6.8 7.3
W PA 15.5 7.8 9.6
PP 23.0 5.9 10.3

N : Nursery, K : Kwacheon, S : Seongnam
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Figure 1, Distribution of diameter at root collar
of Metasequoia glyptostroboides at the
seeongnam site
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Table 6. Regression analysis between growth
factors at the Kwacheon site

Spe nos Regression equation Corr.

) .
cles Coeff. K Sig.F

PA 20 B=0.27718+0.65887R 0.93106 0.86687 0.0000
21 RA0.9040913.96430W 0.85384 (.72904 0.0000
PP 13 H=1.2045540.74394B (.91484 0.83693 0.0000
13 B=154019+0.78634R 0.91857 0.84378 0.0000
MG 248 B-4.77620+0.54512R  0.87154 0.75979 0.0000
MD 47 H=1.37190+0.45322B (.87854 0.77182 (.0000
47 B=-2.29318+0.92568R 0.91274 0.83310 0.0000
AB 41 B=185786+0).76929R 0.95629 0.91450 0.0000

Table 7,* Regression analysis between growth factors at
the Seongnam site

Spe Corr. .

cies Coelf, ©  SeF
PA 137 B-0.0423340.70352R 0.85921 0.73825 0.0000
MG 217 B0.93076+0.70140R 0,93223 0.86906 0,000
AB 137 B-13070.77619R 091665 0.84024 0.0000

nos Regression equation

Table 8 Regression analysis between growth factors at
the Nursery site

Spe . . Corr. 2 .
des 8 Regression equation Coeff. R Sig.F
MG 111 H=1.42764+0.54674B 0.86403 0.74654 0.0000

AB 137 B-132407+0.77619R 0.91665 0.84024 0.0000
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root collar and breast diameter of

Metasequoia glyptostroboides at the
Seongnam site
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Figue 3. Locations of soil samplings at the
Kwacheon site



19984 TH)

ofBtERAY 23 & u&9 YA=AE YFEY

215

conien(%) analysis
W Soil physicochericat
anadysis
Scongram-Eunhacg
~ugong-Apt.

(Soil sample No. : S-Group)

C B A D A D B C C B A D
fo [
rofel
{oXe/
© 0
{egol
© Q|
(ofel
& Q]
Q Qf
QQ)
A LEGEND
00l i
Soil .
210 0 moimre S
2o | I T
24 s |
0O Of 8 1 v
0 0| RN v
OO | v v v
-9 .
v v
A Pices abies B : Pinus porviflora Nursery Site

C : Mesasequoia glyposroboides D - Acer palmanm

{Soil sample No. : N-Growp)

Figure 4, Locations of soil samplings at the
Seongnam site

Figure b, Locations of soil samplings at the
Nursery site

Table 9, Average test results of soil samples by sample sites

Avail t Exchangeable
S Mois- able  Particle size e S Cations Total C.E.C
| Soil  n ture  WaterRet. mois distribution(%) x hard EC TN P (cmol()/kg) Base Base O.M.
; sample o contr {%) ture t nes pH WY (g (mg/ (cmol (cmol Sat. (%)
. position ent (%) u (mm) m kg k¢ /6 @
@ 01 13 15 13 . r kg ko
bar bar bar I5bar Sand Silt clay . Ca Mg K Na
N Su;\;le\;ed 6 202821 175 86 89 544 303 153 SL 180 48 (.23 0.9 162 223 043 0.26 0.05 295 99 2.0 A1
Deadarea 9 1789218 18.0 84 96 52 3.2 146 SL 145 48 0.30 0.81 224 212 0.46 0,30 0.03 292 95 3.0 05
De:i(;ped 7 1673219 17.8 82 96 601 2.7 132 SL 220 74 0.5 050 1L7 10.8 0.86 0.64 010 1240 84 1550 131
Planted 2.51 8.8 233 108 125 493 336 171 SL 205 5.8 045 0.62 465 730 163 0.85 0.06 9.83 116 8.7 137
K Conser area
ved Non- .
areaplanted 1 1814 210 163 76 87 640 237 123 SL 175 60 030 0034 54 736 105052 0.04 897 76 1180 64
area
Developed
area 10 1510 168 134 61 74 761 147 74 LS 236 7.8 050 0.16 104 1.11 078 0.38 0.06 1233 7.2 1742 41
Planted -
area 3 15699170 128 54 74 7.1 159 49 LS 146 65 018 020 60 778 128 (.29 .03 939 6.9 1343 47
S Conser Non-
ved planted 2 42.60 31.3 269 11.8 151 56.3 349 89 SL 146 45 069 1.71 7.0 219 047035005 2.8 13.8 20.0 5.4
area area

N : Nursery, K : Kwacheon, S : Seongnam

TIEE 80% WYz AZEn, FEAFES
FE JUHoR gL HoegA FEYF A
T Ego g AlFHEHAY, K109 A%, pH
£ 5.8°131 #7188 AALGFL FUye
2 #on, fFEAFEYEE dUHeR 53
HAEFFE 71 2o GEEAM HELe 713

A veht R g 873
#agAt. £33, K18~19¢ HEX
A K103 A4 Eofelstsid & Holmn
th S19l B¢, EL7HEHIE BR nARE A
Al b o, HlmA L pHY EYEE
(32.6mm)°l 71€E %= 39, S119] A+
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Table 10, Summary of the relation between tree growth status and major soil physicochemical

properties at the apartment complexes

Tree growth status

Soil physicochemical properties

Available Soil Ca Base O.
Soils Survival rate Increment percent moisture Sand Clay Gravel hard pH {cmol Sat. M.
content(%) (%) (%) (%) ness )/
Higher Lower 0% Higher Middle Lower 1/3bar-15bar (mm) kg %) (g/ko
K2-1 L - - . - - 94 550 169 >35 166 69 7.8 959 17.8
K10 . - - - - o 1.3 50.0 17.0 10~35 258 58 574 821 184
K11 - . - - - ° 1.7 63.2 10.8 >35 156 85 1634 2233 6.7
Ki18* . - - ° - - 147 392 204 10~35 17.6 58 873 820 11.4
K19* L - - - - ] 1.3 59.4 138 10~35 235 59 58 893 16.0
K20-1** - - - - - - 87 640 123 >35 175 6.0 7.36 118.0 6.4
K35 - - . - - - 9.0 624 111 >35 160 7.8 861 1295 9.3
K38 - * - . - - 8.8 69.2 82 >3 32.6 84 14.47 250.5 238
K39-1 e - - ] - - 86 582 148 0~10 195 7.2 873 1120 27.8
K49 - - [ - - - 84 630 133 >35 286 7.5 13.85 191.8 9.0
S1 - - ° - - - 8.0 173.8 81 10~35 326 7.7 867 139.0 6.4
S5* L - - - - ° 8.1 176.4 6.1 0~10 160 6.6 9.61 1489 5.0
S6* L - - - - . 6.6 80.8 41 10~35 143 6.1 6.49 1246 3.6
ST ° - - ° - - 7.5 80.2 4.6 >35 136 6.7 7.24 1294 5.3
S11 - - ] - - - 55 T71.6 6.4 >35 32.0 85 1509 2214 28
S21 ] - - . - - 9.0 69.2 59 10~35 236 6.7 7.8 1053 5.9
S21-2* - - - - - - 182 50.8 129 0~10 166 44 312 231 776
323 ] - - - - . 82 1738 7.7 10~35 30.3 84 1260 1875 29
S38 L] - - - - ° 6.2 179.4 9.2 >35 2.3 7.7 811 131.8 3.3
S41 - - ° - - - 57 84.6 4.8 >35 20.3 82 2333 3645 4.7
S44 - ° - - ® - 81 70.8 86 0~10 146 6.8 6.61 1395 14
345 U - - - . - 83 736 7.8 10~35 336 84 12.60 18L.4 4.0
S50 . - - ° - - 6.4 8L0 83 0~10 106 7.1 674 130.0 21
353 o - - . - - 82 710 6.7 10~35 173 81 948 1354 83
859 - - - - - - 1.9 61.8 4.8 0~10 126 45 125 16.8 35.1
* Planted area at the Conserved area, ** Non-planted area at the Conserved area
Ca°] 15.09cmol(+)/kgeZ ¥3 pHZ 8.5 39 AL ggseiy At B2 A=
24 A7ESE} 221.4%Y% HH, Adel  xo} odF LAYY EFEANE A

2n YEFTF wor| fUEE A1 ELT
EE 32.0mmE "Wj$ zof FEYFFECR
Me o) 2AE3ln, J88 PAFUHLEA
B2 el 2Asn o] ol ajlE
o] B3t oz MELES PFE FoE AIEHIU
t}, S418 ASE @FURIE BF AR A
dogx, Cagdol 74 Beol pH 8.2, 47
3% 364.5% 2 RAME F HNAZ e
Yn AEF ] dAYAA 7 ¥n fES
B3Ee A9 HAAR oW, MHEAHF: FE
Aoz veygt, %3, 224 A" FI3G

Aoka)zl Aejoln Falel a7t AA

O

=2

S50

W

a5,
pHE 7.10|3, 2#j&Fe] 81%ZE £
& Ao Holn EYEEE 10.6mm=E
BQl Reo|t}, 8539 A%,
A Atol ] Mo
o] ooz

U Aoz AGHAUG.
BEA AHF Au=A2A

AR
BEEC] B

Az
ot B |

2

SEASE

A4 Eo2AN FESE
£ B Ao v)Fo,

354 deldFolote] Ao Szt A
Zgo] B2 Aoz HAFgUY, ¥ A%,
N19~N36< $2o] 1AL 214y & 99
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