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Abstract

The purpose of this study is to clarify correlations between soil environments and the growth
of trees in forests and thereon analyze effects of seasonal changes in such environments on such
growth. To determine seasonal factors of soil affecting the Tree Vitality of Pinus thunbergii, first
of all, the study designated the Tree Vitality as a dependent variable and soil hardness,
moisture, pH, K, Na, Mg and Ca as independent variables. Then the study performed Pearson’

s coefficient analysis.

To clarify what soil factors influence the seasonal growth of Pinus thunbergii multiple

regression analysis is carried out, and findings are as follow; the growth of Pinus thunbergii was
basically influenced by pH, followed by soil hardness in spring, K, followed by moisture in
summer, and by soil hardness in winter. However, no soil factors affected the vitality at the

significance level of 5% for t.
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Table 1. Investigated sites
Investigated area | Investigated spot Type Address Area(m®) Position
Industrial Sasang Park urban natural park basapg—GLl Goebup-Dong, 673,500 sub-urban
Gamjeon-Dong, Jule-Dong
Residential Daeyeon Park neighboring park | Nam-Gu Daeyeon-Dong 57,160 residential
Coastal Molundae amusement area Saha-Gu Dadae-Dong 500,184 out-skirt
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Table 2. Soil properties of investigated areas according to the season

Site Month Hardness | Moisture Acidity Inorganic matter

(mm) %) (pH) (me/100g) K Na Mg Ca

April 19.1 2.81 3.29 3.18 0.15 0.98 0.08

) July 19.9 214 4.04 0.74 0.06 0.59 0.03
Sasang park

October 21.8 16.62 3.64 1.69 0.15 0.09 0.02

January 223 1.82 457 1.87 0.45 0.33 0.13

April 18.7 157 4.19 2601 0.53 2.83 0.04

Daeyeon park July 20.5 6.55 458 0.73 0.09 9.96 0.15

October 225 13.94 4.22 1.92 0.50 0.11 0.30

January 20.5 281 4.62 2,01 0.55 0.38 0.38

April 20.0 2.14 5.00 1.37 0.68 0.82 0.22

Molwundae July 209 11.16 4.74 0.29 0.06 213 0.06

October 21.6 2.55 5.32 1.12 0.46 0.10 0.23

January 19.9 1.73 5.54 1.69 0.43 0.35 0.38

2 FUEI FARBHA o A2 sligtell ¢AstaL
= PAEAL A4 7|54l 7]Q1%t Ao
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Eckte tiA 2 490 7 WA Ve, 7
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Table 3. Tree vitality (unit: k)

Month Sasang park |Daeyeon park| Molwundae
April 224 185 168
July 18.2 165 12.2

October 28 259 215
January 413 37 33.7
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Table 4. The result of Pearson correlation analysis

Tree Vitality | Hardness Moisture K Na Mg Ca
Tree Vitality ((1)888)
o 0.457* 1.000
Hardness (0.019) (0.000)
Moistu 0.212 -0.048 1.000
O 0179 | 0418) | (0.000)
H -0.530%* 0.304 -0.251 1.000
P 0007 | (0090 | (0.136) | (0.000)
K 0.563* 0.199 0.516* -0.449* 1.000
(0.009) (0.194) (0.008) (0.02D) (0.000)
Na -0.289 0.016 -0.072 0.524** -0.017 1.000
(0.102) (0.472) 0.378) (0.007) 0.470) (0.000)
M -0.108 -0.127 -0.374* -0.057 0.099 0.090 1.000
8 (0.320) (0.292) (0.048) (0.403) (0.334) (0.349) (0.000)
Ca 0.034 0.177 0.269 0.235 0.034 0.430* -0.217 1.000
(0.442) (0.22D) (0.119) (0.153) (0.441D) (0.026) 0.173) (0.000)

Annotate): (): significance level; *: significance level 0.05; **: significance level 0.01
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Table 5. The result of multiple return analysis
non standard standard . .
variant figures figures . ignificance collinearity R F significance
B standard Beta probability | tolerance VIF probability
error limit
(constant) | 17.489 3.098 5.645 0.000
Hardness 0.596 0.140 0.629 4.259 0.001 0.767 1.305 0716 14.208 0.000
K -2.546 0.627 -0.658 -4.064 0.001 0.637 1.569
Na 0.313 0.346 0.142 0.905 0.378 0.675 1.483
SYHPE0] $EEE R v A 7)o EE FE5HSE AAsto g3 EAst 23
=(Betaghe E%pH 0.658, EFHE 0.629, K AAASR)E 0.5202 52%°] AL 7Hx1
A 0,142 202 vehon] ighel st fojgt 9l AOR vegon], FREe 9.761, Falkel et
3 5% So5FolA EYpH, EYAE Log FoEEol 0.0012 oo 5%elA SAA 2
sugese oas At Aoz wasg,  feldel U AR etk a9m el
N AET AW, BE IAWAT 103, 24

ZAaI(VIF)o] 100]stz =S| F414 9]
FTEHUPY S ELYES olof JFE A= T B gl 7o 2 whE
Mo} S-S 3te] BAof it Pearson }E)“C]_' T ato| LB ux| AFE 7]o]
HAE st At £ERETE 5%9] fof¢ Z(Betazhs KEHF 0.568, EFE3HF 0.363
oA B, Ko Ao ghol 574] +o 2 Yehgon (glol digh f-olgEgt 5% &
A3l fopo] gl AR vehitt A KU EPRTY o2 Suud
EFEA] 759 S| nA= FFE Yol o] FEE vA= Ao E HeE
7] S AR AnelA foldo] gk Aow
Uehd EofIRE SHHeRE AAsta 58
Table 6. The result of Pearson correlation analysis
Tree Vitality | Hardness Moisture pH K Na Mg Ca
- 1.000
Tree Vitality (0.000)
o 0.263 1.000
Hardness 0.125) (0.000)
Moistu -0.454* -0.070 1.000
OB 0.019) (0.381) (0.000)
H -0.251 0.511™ 0.346 1.000
P 0136) | (0009 | (0062 | (0.000)
K 0.626** 0.236 -0.160 -0.157 1.000
(0.00D) 0.152) (0.245) (0.248) (0.000)
Na -0.060 0.409* 0.013 0.558"* 0.095 1.000
(0.399) (0.033) 0.477) (0.004) (0.342) (0.000)
Mo 0.088 -0.018 0.098 0.159 0.187 0.009 1.000
© (0.353) (0.468) (0.336) (0.246) (0.208) (0.485) (0.000)
Ca 0.146 0.218 0.312 0.469* 0.215 0.192 0.560* 1.000
(0.263) 0.17D) (0.084) (0.016) 0.1749 (0.202) (0.009) (0.000)

Annotate): (): significance level;

*: significance level 0.05; **: significance level 0.01
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Table 7. The result of multiple return analysis
non standard standard L
figures figures significance collinearity significance
variant sy gt t R’ I
B standard Beta probability | tolerance VIF probability
error limit
(constant) | 14.094 1.292 10.906 0.000
Moisture -0.223 0.102 -0.363 -2.195 0.042 0.975 1.026 0.520 9.761 0.001
K 4.808 1.400 0.568 3.435 0.003 0.975 1.026
3) 7t&(10%) et
_ B _ EOFE A o] =K 0] Al x| = oJgkL olold
b pRgame ol g e ST ijj ey :ﬂ 0194; | oo o
- 7 5 01'\"_? E—’ XA T OO Py g /\*—‘E
ol =Y HpE1H BA o] 3 Pearson®] . N s
Uehd EGRIAE EYN4E st Eae
HO AFEl Ayl ARSI T 5o OojAZ i _ .
EAE TR, PREREC A HATE o2 zaute Agse npaARLT A3,
NN EFAE, BESFETE, EYpH, KFFA S A445R)E 0.6022 60%2] HHee 7441
A ghol FAAY fFolidol e A= e A2 Uehgon FEh2 6.060, Fatoll thet

Table 8. The result of Pearson correlation analysis

Tree Vitality | Hardness Moisture pH K Na Mg Ca
- 1.000
Tree Vitality (0.000)
0.419* 1.000
Hardness 1 9 29) (0.000)
Moisture 0.670* 0.063 1.000
o 00000 | (0399 | (0.000)
I -0.454* 0.233 -0.840™ 1.000
P 0019 | (0155 | (00000 | (0.000)
K 0.435* 0.206 0.414* -0.334 1.000
(0.024) (0.185) (0.03D (0.070) (0.000)
Na 0.016 0.030 -0.236 0.388* 0.316 1.000
(0.472) (0.449) (0.15D) (0.041) (0.081) (0.000)
M -0.026 0.275 -0.020 0.150 0.502* 0.383* 1.000
8 0456) | (0114 | (0466) | (0258 | (00100 | (044 | (0.000)
Ca -0.082 0.075 -0.186 0.327 -0.058 0.232 0.587* 1.000
(0.361) (0.373) (0.210) (0.074) (0.402) (0.156) (0.003) (0.000)
Annotate): (): significance level; *: significance level 0.05; **: significance level 0.01
Table 9. The result of multiple return analysis
non standard standard callbnaiti
variant figures figures . s1gmﬁc3.ﬁce R F s1gmﬁcaﬁce
B standard Beta probability tolgmpce VIF probability
error limit
(constant) | 9.801 8.144 1.203 0.246
Hardness | 0.439 0.238 0.352 1.845 0.084 0.085 1.460
Moisture 0.379 0.205 0.621 1.846 0.084 0.220 4551 0.602 6.060 0.004
pH 0.113 1.700 0.023 0.067 0.948 0.210 4.752
K 0.431 0.674 0.114 0.640 0.531 0.789 1.267
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HOIEO] 0.0042 Fo52 5%lH A o] Q= Ao ek,
feldel ahz Ao Uit Jela thgBd Ao mepRAol £59 A8l vlAlE JS
e AES 2 2% FARHA 0] 108, HAMHY ofolr 7] o8l AFTHEA Ao A S-oAo] 9l
BAUVIR] 1005t SHRSSLE IUIE 05 By opords Seuss Aysa &
BAE Qi A0 B, e
SR 4052 AAsiel IARAR AT,
EYuE0] $EFYR vAE AtiH 7)o
A 2= A= o Ao
E(Betag)l EFAEUY 0.621, Egpgw o oD 038082 38R HHHRS 7
J Lk 1o ¥
0.352, K+eF 0.114, E%pH 0,023 208 et I Q= AR YEsten FgE 11.662, Fatol
on], tgtol that folBEY 5% folszold 4 A FAHEUN 0.0030% FoATFE 5B T

e Bgolats gle Aoz A 940l ¢

ol A

Ao ekt e o

3 Az, 2

TAHA 0] 10|38},
A R"J(VIF)OI 100]3t2 SYHLETY] #

FTEHUPY SR E} o] FFE A= T
ol ERwiEro] Ao Bk Pearsone] A RO TR RofEREL 5% izl 5
BHS st A3 SRGYRL 520 olez YR 9T VAL EFItE EPAER B
NN Epme] JuARe gol FAN Kol =k
Table 10. The result of Pearson correlation analysis
Tree Vitality | Hardness Moisture pH K Na Mg Ca
Tree Vitality (éggg)
0.617* 1.000
Hardness 0.001) (0.000)
Moisture 0.068 -0.018 1.000
e 0389 | (0469 | (0.000)
H -0.161 0.233 -0.262 1.000
P 0243) | 0155 | (0125 | (0.000)
K 0.251 0.217 0.455* -0.157 1.000
(0.136) (0.173) (0.019) (0.249) (0.000)
Na 0.333 0.088 -0.047 0.075 0.239 1.000
(0.070) (0.352) (0.420) (0.373) (0.149) (0.000)
M -0.154 0.107 0.603* -0.060 0.555** -0.066 1.000
8 (0.253) (0.322) (0.002) (0.399) (0.005) (0.388) (0.000)
Ca 0.088 -0.045 0.339 0.301 0.299 0.064 0.466* 1.000
(0.353) 0.4249) (0.066) (0.09%) (0.099) (0.392) (0.017) (0.000)
Table 11. The result of multiple return analysis
non standard standard sty
variant figures figures ; 51gmﬁca'n'ce R F s1gn1ﬁca'n'ce
B standard Beta probability tolelrra-nce VIF probability
error limit
ONsta 23.896 4.058 5.888 0.000
(constan) | 23,89 ] ] 0380 | 11662 | 0003
Hardness | 0.628 0.184 0.617 3.415 0.003 1.000 1.000
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