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Abstract: Parts of damaged trees are being transplanted in accordance with the Environmental
Impact Assessment Manual. Problems such as death or poor growth are constantly being addressed
in the process of transplanting trees from the forest they originally inhabited to temporary and final
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transplant sites. The purpose of this study is to analyze the differences in soil properties in the

surrounding forest, the temporary transplant site, and the construction site and to suggest methods

for improving the soil to make it suitable for the growth of transplanted trees. For 10 development

projects, 2 soil samples were sampled from the surrounding forest, temporary transplant site, and

construction site. A total of 60 soil samples were analyzed for physical and chemical properties.

Among the physical properties such as coefficient of permeability, available moisture, and hardness,

and chemical properties such as acidity, organic matter content, total nitrogen, and available P

showed significant differences among groups. The soil of the construction site is harder than the

surrounding forest because of construction equipments, the coefficient of permeability is higher than

the surrounding forest because of high sand content, and the available moisture was low. It does not

retain the moisture necessary for plants in the soil and drains immediately. It is necessary to

implement tillage to improve the physical properties and structure of the soil. In addition, it is

necessary to cover the surface with wood chips or fallen leaves after adding mature organic matter

to improve the physical and chemical properties of the soil together.

Keywords : Environmental Impact Assessment, Temporary Transplant, Final Transplant, Soil Properties
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Figure 1. A map showing the soil sampling sites.

Table 1. Sampling sites and dates

Site no. Date Study area Elevation(m)
1 2021.06.01. Daesowon-myeon, Chungju-si, Chungbuk 72~129
2 2021.09.10. Inju-myeon, Asan-si, Chungnam 41~51
3 2021.09.10. Sandong-myeon, Namwon-si, Jeonbuk 203~247
4 2021.09.29. Daedong-myeon, Hampyeong-gun, Jeonnam 58~77
5 2021.09.30. Segyo-dong, Pyeongtaek-si, Gyeonggi-do 25~31
6 2021.10.07. Seowon-gu, Cheongju-si, Chungbuk 83~98
7 2021.10.29. Cheongwon-gu, Cheongju-si, Chungbuk 96~99
8 2021.10.29. Sangdang-gu, Cheongju-si, Chungbuk 83~92
9 2021.10.30. Yeongi-myeon, Sejong 44~79
10 2021.10.30. Yeongi-myeon, Sejong 48~80
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Photo 1. Soil photographs of each sampling site
Site no. Surrounding forest Temporary transplant site Construction site
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Photo 1. Continued

Site no. Surrounding forest Temporary transplant site Construction site
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Table 2. Physical and chemical factors of soil analysis

Division Factor

Physical Soil texture, Coefficient of permeability, Available moisture, Hardness
Chemical pH, OM, EC, Available P, TN, CEC, NaCl, Exchangeable cation (K*, Na*, Ca>", Mg>")
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Figure 2. Soil texture triangle of sampling sites based on the proportion of sand, silt, and clay particles by USDA.
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Table 3. Descriptive statistics and normality test of physical properties

Physical properties Sampling site N Mean SD Min Median Max Shapiro
Coefficient of Surrounding forest 20 3.30 +3.13 0.43 2.26 12.02
permeability Temporary transplant site 20 541 +3.11 0.38 475 11.37 \]))\/:—00 5309(?
(10-4oms) Construction site 20 872 | 548 | 021 880 | 17.42
) ) Surrounding forest 20 16.29 +2.58 9.89 16.39 21.74
Avallabéf/‘;“"smre Temporary transplant site | 20 1461 | 265 | 1047 | 1527 | 2021 \;/j(? '79&6
0 —VU.
Construction site 20 12.54 +2.77 8.32 12.59 18.17
Surrounding forest 20 12.75 +3.96 6.00 13.00 20.00
Hardness - W=0.977
+
(mm) Temporary transplant site 20 13.90 4.73 6.00 14.00 20.00 =0.299
Construction site 20 19.95 +4.75 10.00 20.50 28.00
Table 4. Kruskal-Wallis and Bonferroni test results of physical properties
Factor Chi-squared p-value Bonferroni
Coefficient of permeability 13.859 0.000* A,Bvs.C
Available moisture 15.248 0.000%* Avs.C
Hardness 19.445 0.000%* A,Bvs.C
* p<0.05
AP BT22 7V RO, FW AROIA 330 QA B ol o)A 37472 71 ok
o VY VST RESRES BRS FH Y] A 24182 71 W) Fu Al B
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Table 5. Descriptive statistics and normality test of chemical properties

Chemu.:al Sampling site N Mean SD Min Median Max Shapiro
properties
Surrounding forest 20 5.01 +0.34 427 5.04 5.73
pH Temporary transplant site 20 6.13 +0.88 4.88 5.93 7.75 \;/:_(;)0902 16
Construction site 20 6.57 +0.85 4.85 6.79 7.83
Surrounding forest 20 0.48 +0.19 0.10 0.50 0.83
o Temporary transplant site 20 0.42 +0.15 0.17 0.43 0.62 W=0939
(%) porary transp : : : : : =0.005
Construction site 20 0.26 +0.21 0.10 0.17 0.80
Surrounding forest 20 0.03 +0.02 0.01 0.03 0.07
TN : W=0.895
%) Temporary transplant site 20 0.03 +0.02 0.01 0.03 0.07 5=0.000
Construction site 20 0.01 +0.01 0.01 0.01 0.04
) Surrounding forest 20 24.18 +14.61 7.24 21.05 53.04
Azril;}zg P Temporary transplant site 20 37.47 +17.23 13.52 37.47 77.80 \;\:(?090228
Construction site 20 26.72 +12.66 8.71 23.01 61.66
Surrounding forest 20 7.29 +2.27 3.85 6.96 13.28
CEC : W=0.862
(cmol+kg) Temporary tra.nsplz.mt site 20 7.12 +2.88 4.01 6.25 1543 0,000
Construction site 20 6.23 +2.37 3.75 5.32 12.77
Surrounding forest 20 0.13 +0.04 0.05 0.12 0.22
K Temporary transplant site 20 0.15 +0.05 0.08 0.14 0.27 W=0923
(cmol+/kg) poraly Tanspa ; : ; : ; p=0.001
Construction site 20 0.13 +0.06 0.06 0.11 0.32
Surrounding forest 20 3.34 +2.69 0.53 2.60 9.83
Ca** . W=0.900
(cmol+kg) Temporary transplant site 20 3.49 +2.79 0.54 2.75 11.50 2=0.000
Construction site 20 4.61 +2.32 1.26 3.98 9.34
Surrounding forest 20 0.87 +0.47 0.12 0.88 1.75
2+ —
(le\(/)[ﬁ_ ke) Temporary transplant site 20 0.98 +0.47 0.22 1.03 1.67 \Z:(? '095631
Construction site 20 0.92 +0.43 0.27 0.84 1.66
Surrounding forest 20 0.12 +0.06 0.03 0.11 0.23
Na* ; W=0.972
(cmol+kg) Temporary transplant site 20 0.13 +0.06 0.02 0.13 0.29 p=0.184
Construction site 20 0.11 +0.04 0.03 0.11 0.17
Surrounding forest 20 0.05 +0.03 0.01 0.04 0.14
EC : W=0.909
(dS/m) Temporary transplant site 20 0.05 +0.03 0.02 0.05 0.12 50000
Construction site 20 0.04 +0.02 0.01 0.04 0.07
o Surrounding forest 20 0.004 +0.001 0.001 0.004 0.006
Sa‘({};‘)‘ty Temporary transplant site | 20 0004 | £0.002 | 0001 | 0004 | 0009 ‘;’j(;)ggsg
0 —VU.
Construction site 20 0.004 +0.002 0.001 0.004 0.009
AP Apololl frefat Aolsk ik, f7IBRHT A ol Abolol felat Aolzk ek, 1 2ol B
A3k B, ROl FAY Aol & §2J Zol7} gLeArHTable 6).
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Figure 4. Results of physical properties (A: Surrounding forest, B: Temporary transplant site,

C: Construction site)
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Table 6. Kruskal-Wallis and Bonferroni test results of
chemical properties

Factor Chi-squared p-value Bonferroni
pH 30.258 0.000* Avs.B,C
OM 12.597 0.002%* A,Bvs.C
N 22.562 0.000* A,Bvs.C

Available P 7.2833 0.026* Avs.B
CEC 4.0927 0.129 -

K* 4.5033 0.105 -
Ca** 5.6619 0.059 -
Mg** 0.42136 0.81 -

Na* 0.81022 0.667 -

EC 3.7536 0.153 -

Salinity 0.47425 0.789 -

* p<0.05
V. =9

A E (sandy soils)e= 45 H5 58 o] Wil H]
7} &b BHesHA w7t ) BolE4rt e
of ofgfjof] Fazste] AlEo] 0]-85}7] oY rh(Andry
et al, 2009), £ Ao A ZAPRS] EoFS Z 907
o] M= 24 F 40%2Q) 87 A2 Eoko] oA}
E(LS)= Uehdth, mlagg o) 7iAS AEo] A%
o ¥z o2 Jge F=d|(Xiong et al. 2019), A+
AR B FHAES sk 1hdet e B
F71=9) &S 5714 71= Aotk (Andry et al,
2009). Li et al, (2018)& EoF9] 488 425111
BEOoFo] EXO AAEle] AlE9] WAL 7157 9

71 FAIQN =39 aE AA8HAT

1
_L]-#:,Lxﬂx-loiiok)\u slarol |l 97)Eks ot
R

AFE 7159 gfol B 11 f71E50] B2
29 80| 1A, Tl At BAE
o S5 AT A% W47t B U2 o
742 EA7F HAE = Qls A o= wEch gyt
=7} EeFal| A=),
3 AEI, Y F4
sEo| FastAY e Wdo] AstE= 5o F
A7 ogko] UelY 4 9tk (Puhalla et al, 2002).
E3t EG WY 29 o] 8Te A2 Al EY 1E
o] mjA Y E-E A 4= 9l=tll(Bennett and
Klironomos 2018), 53t 3H74 o A9 gk A=
oLt 7123 BN o olgo] ofet 4 3
t}(Kaisermann et al, 2017), WebA] HES sk
o] 2 ES B} 2 E Vi8] Skl &
718L A7l & 2 27F 9ok(Son and Cho 2009).
B9 94 EAQ BeAle, arEE, A
= ¥ AR ZARE, Zhol At FAME Atolofl &
oJgt zfo|7} Q1= Ao & YERGTHTable 4). AR
FErAeet e = A} 7ho] A% Bk =
Al Yepdal, fragEe2 W Yepgth(Figure 3).
ARG A ef Afe] o] 8 TOR Qs A=
7” \,]_E]J/}-_’ﬂ EEHQ_ U]/\]_Q,] ?‘F]—EL_Q_ .1.-:.'7 7(45_0,] a3
e sokigure ) £ o 0] A 33

F

o

ol wong Epes g Ui, fESEE
< 5 verd ez u&%ﬂ_u}, BAEO AmE
+7 %’43}01 FEZ T o4 3] Aol B A,
A&, E 5= At =eAde /ide 2art gl
CHKim et al, 2002).

lEdE ddas FH A A, 7]
AP FAPE Atololl frolRt Abol7t Sl AR L
ERsttH(Table 6). SAPE AR AHS) 71&35
(09 RESAS) S AAHLE TAME B¢ #
71E3 Ao ol WA uehd Ao ek
. 7RI =0 AAE HleiAl D7]7tel ARt

=4 o]

= 2T AR fTESe] Bt #8927
= Yy 22 30cmo] E’E(Lee et al, 2019), ©]9

sFste= zlo] ool s f7lEs St ¢
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