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A Case Study on the Factors of Obstacles to Growth of Planted Trees in the Gimcheon
Jakjumgogae of Baekdudaegan Ecological Axis Restoration Site'
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ABSTRACT

Soil and micro-climatic environmental monitoring was conducted to evaluate the factors causing tree growth
impediments at the Baekdudaegan ecological axis restoration project site. As a result, it was found that the
nutrient supply was insufficient in the restoration project site due to the lack of organic matter, total nitrogen
and cation exchange capacity of the soil compared to the surrounding forest. After the completion of the
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restoration, the soil moisture in the autumn decreased more than 7 times faster than that of the surrounding forest,

and it was evaluated that the soil moisture was significantly low due to the lack of silt and clay content. In the

case of the restoration site, the annual potential evapotranspiration was analyzed to be 975mm, which is

approximately two times higher than that of the surrounding forest. The soil moisture of the restoration site in

the summer decreased rapidly during the daytime when the amount of insolation increased and this was found

to be strongly influenced by the increase in potential evapotranspiration. In order to improve the above factors

affecting the tree growth at the Backdudaegan ecological axis restoration project site, it is necessary to induce

the smooth supply of nutrients and water to plants by improving physical proprieties and cation exchange

capacity, i.e., using litterfall, humus soil, soil conditioner and organic fertilizer. The results of this study are

expected to serve as basic data for the design, construction, and management of ecological axis restoration

projects in the future.
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Figure 1. Changes of topography on aerial photographs in the study site.

Table 1. The planting species of tree and herb

Type Species
Tree Pinus densiflora, Quercus aliena, Quercus variabilis, Quercus serrata, Sorbus alnifolia,
Styrax obassia
Hydrangea paniculata, Callicarpa dichotoma, Viburnum dilatatum, Sorbaria sorbifolia var.
Shrub .. ) g
stellipila, Spiraea prunifolia, Euonymus alatus
Herb Carex humilis var. nana, Pteridium aquilinum var. latiusculum, Liriope platyphylla,

Hemerocallis fulva, Convallaria keiskei, Spodiopogon sibiricus
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Figure 2. Changes of vegetation in the study site.
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Table 2. The numbers of planting, decline tree, survial rate(%) and vigor rate

Species Planting No. Decline No. Survial rate(%) Vigor rate”
Pinus densiflora 14 - 100 3.6
Quercus aliena 50 5 90 -
Quercus variabilis 25 1 96 -
Quercus serrata 30 - 100 1.6
Sorbus alnifolia 30 3 90 -
Styrax obassia 30 12 60 1.2

"Date from KFS(2020b).
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Figure 3. Comparison of (a) solar radiation, (b) vapor pressure deficit, and (c) temperature between forest and eco-corrdior
for gap-filling.
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Table 3. Soil chemical properties(mean+tstandard deviation) in the study site

Exchangeble Cation

cmol. k 1
Site and q oM TN ([r\n P (ch]?(?l " (+ £ )2+ > EC
soil depth(cm) P (%) (%) £ 0% K e Ca Mg (dSm™)
kg™) kg™) (cmol, (cmol, (cmol, (cmol,
ke  ke) k) ke
EC.O_ 6.03£0.12 0.57+0.23 0.08+0.00 36.27+13.98 3.86+0.48 0.18+0.07 0.07+0.02 4.35+0.35 0.96+0.15 0.06+0.02
0~10 corridor
Forest 4.70+0.17 8.78+1.92 0.36+0.05 22.53+1.80 11.32+1.74 0.13+0.02 0.05+0.01 1.78+0.63 0.49+0.18 0.28+0.06
EC.O_ 6.10£0.20 0.17£0.22 0.06+0.01 28.77+7.20 3.81+0.45 0.15+£0.02 0.09£0.03 3.90+0.99 0.93+0.17 0.04+0.01
10~20 corridor
Forest 4.87+0.06 3.23+1.43 0.18+0.06 17.10+1.77 9.12+1.03 0.10+0.02 0.05+0.00 0.43+0.12 0.16+0.06 0.16+0.05
EC.O_ 6.27+0.15 0.13£0.21 0.06+£0.01 29.80+2.59 3.55+0.28 0.15+0.04 0.09+0.04 4.09+0.49 0.87+0.11 0.05+0.02
20~30 corridor
Forest 5.07+0.06 1.76+0.64 0.13+0.02 6.93+0.55 8.51+0.88 0.09+0.02 0.06+0.01 0.29+0.13 0.13+0.05 0.11+0.02
OM : Organic matter, CEC : Cation exchange capacity, AP : Available phosphorus.
Each values are significantly different in the same depth(p<0.05).
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HH o] Ao IS Tl FUS freste 2ol vt
FHT Aow FkEch

gros AReme] 4% go) 298 BHs) 95t
Ay 3 AT AEE EeNeIR|e] A9 44 Al
ol% mopiie] 7tav) s AHET o FUAten
slato] AZo] Agsl7)o] Balat 279 Ao et

ol 7NAlste] FESES AISH] Hdide FHE
A %% %”%5}04 EAHAY EYTx NS E
EfrEEdd o] oo 4 s fEsfoF &
7i°1"4{Lee, 2012) o, SUA 24 FAF uHEE] Ao
A = dlellA AR HHS m2siloy, B S
oA 7l ol g Wol A=2l EYFe] Had

A0 PEELh E3 AR AG YIS 2L AR
| 2T DA R4S 2 2
qlout, A, 471 F 5o 371

248 Bl B0 el S PEERE 91 E

o] 1L &
O H ©o

% Aol WA AOE WerELh

# ATHE eE HANAA oA B A% BAS
FHOR BAS ANET. 5 FHA B 92 9
sto] ool Beld oPs} WA, ASRY AelH W,
Aol Y 5 )7 97 3 Aok waw Rl

oVge] AT AHhE HANIY AL} ATl B
gl 7% AR B 4 glov], Ao ATA SR
9T BT £ 712 A4Rot E 5 9L Ao
e}
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