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Abstract: In this study, the physicochemical properties of the soils in the forest stands in the ecological
restoration project in the Young-il Erosion Control District were investigated according to the type of plant
growing therein. The soil texture was mostly sandy loam (SL), and the sand content was 59.7% on average
while the average soil pH was 5.0, which was lower than the average pH of Korea’s forest soil (5.5). Moreover,
the average carbon, total nitrogen, and available phosphorus (P,0O;) contents were 1.6%, 0.11%, and 3.7 ppm
respectively. The C/N ratio was 15.1, and the average cation exchange capacity (CEC) was 13.2 cmol/kg. The
physicochemical properties of the soils in the different forest stands were compared. Among all the stands, the
Larix leptolepis stand had the highest pH 6.3 and the most stable C/N ratio (11.7). The Alnus firma-Styrax stand
had the lowest pH 4.6 while the Pinus rigida stand had the lowest total nitrogen content. The Alnus firma-
Styrax stand had the highest CEC (17.4 cmol/kg). The results showed that the Young-il Erosion Control District
was devastated and deprived of soil nutrients over a long period. Therefore, sustainable forest management, such
as tending and regeneration, are recommended for the Young-il Erosion Control District.
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Figure 1. Map showing the study area. Black marks indicate the sampled sites (Copyright by Cho, 2005).
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Table 1. A general stand condition of the Young-il Erosion control district.

Stand

Presence species

|+ Pinus densiflora(3>\}7-), Rhododendron mucronulatum(Z1 2 #N), Smilax china(%3 V1 2} @ &), Rhus tricocarpa(7§ £ 143),

Quercus serrata(Z ), Carex siderosticta(D A} 3), Oplismenus undulatifolius(

TEINE)

2 Pinus rigida(2] 71 \:]-3::14-—‘?—), Quercus serrata(Z 3U5-), Lespedeza bicolor(MF2)), Rubus crataegifolius(’+= 71), Rhodo-

dendron mucronulatum(z =)

3 Lalix leptolepis('=t 3 %), Juniperus rigida( =7V, Quercus serrata(Z I, Rhododendron mucronulatum( X 22,

Carex siderosticta(PN A+ ), Carex humilis(XF A 2)

Alnus firma-Styrax( AP 2 U-), Carpinus laxiflora( X1 VY-, Prunus sargentii( AHS V-, Lespedeza bicolor( #F2] ),

4 Rhododendron schlippenbachii (A %), Miscanthus sinensis(2 M), Rubus crataegifolius(XF e 71), Alnus hirsuta(E 2.2 5-)
5 Pinus thunbergii(3l <), Robinia pseudoacacia(®} 7V X Y-), Rhus tricocarpa(7ll 2 115-)

Robinia pseudoacacia( V7MY, Rhus tricocarpa( 7| 25, Rubus crataegifolius( 2Y = 71), Arundinella hirta( A} ),
6 Quercus aliena(Zx 3, Rosa multiflora(®8 #), Clmatis apiifolia(A AW, Alnus hirsuta(E 921 V5, Stephanandra

incisa(=-=U), Phytolacca americana( V] = A} 2] &)

*1. Pinus densiflora stand, 2. Pinus rigida stand, 3. Lalix leptolepis stand, 4. Alnus firma-Styrax stand, 5. Pinus thunbergii stand, 6. Robinia

pseudoacacia stand
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(b) Soil profile of Pinus thunbergii stand

(c) Soil profile of Alnus firma—-Styrax stand (d) Soil profile of Robinia. pseudo-acacia stand

(e) Soil profile of Lalix leptolepis stand (f) Soil profile of Pinus rigida stand
Figure 2. The soil profile of Forest Stands in the Young-il Erosion Control District.
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Table 2. Soil physiochemical properties of the Young-il Erosion control district (average +standard deviation).

AR =

[oRg ML Y

, 2003)2F

. Avail.  Ca** Mg K* Na"  CEC
Sand Silt Clay
pH C(%) N%) CN PO
(%) (%) (%) (plzomS) (cmol /kg)
P densiflora 536 247 218 48 20 013 157 33 29 1.8 0.4 04 142
: 482  49.1  +59 +03bc +1.5 +0.06ab +57 +1.9 24  +16 02 04 +3.5ab
P ricida 645 178 178 49 10 006 162 30 43 13 03 021 136
-Tig 6.6  +44  +43  £02bc +04 =00lc £39 29 19 14 0.1 0.1 +32ab
I levtoleni 669 139 191 63 15 013 117 52 52 25 0.5 04 9.0
- Leplosepis +7.1 46  +25 +0.1a* 04 +00la 3.1 0.1 429 +13  £0.1 0.1 +20.8¢c
A firma-syrax 066 170164 46 21 013 163 25 5.8 1.1 0.4 0.1 174
' o 489 456 442 +04c  +0.8 +0.04ab +39 £12 29 09 02 00 +12a
P thunbereii 538 245 217 52 12 007 172 36 2.8 1.0 0.4 03 122
: g 99 489 88 +04b £09 =£0.05bc =44 26 09 08 02 02 +29bc
R oseud 602 178 219 50 14 011 132 48 52 1.9 04 03 106
(PRCUADACACIA 4184 £10.8 £107 +04bc 409 0.04abc £7.3 2.1 #4314 £02 02  +43be
averace 597 199 203 50 16 011 151 37 43 1.6 0.4 03 132
g +126 489  +74 405  +£1.0 +0.05 +54 21 #3.1 13 202 03 4.1

*The same letters above each value indicate that the values were not significantly different within the row at the 5% level.
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Figure 3. P,O; contents in the soil of Young-il Erosion Control District.
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Figure 4. C/N ratio in the soil of Young-il Erosion Control District.
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Table 3. A comparison of soil physicochemical properties on soil layers in the Young-il erosion control district (+standard

deviation).
Sand  Silt  Clay Avail. PO, Ca*  Mg* K Na®  CEC
H C%) N% C/N 278
O B B C8) - NC%) (ppm) (cmol /kg)
A laver 60.6 18.9 20.6 5.0 1.5 0.1 14.5 4.0 34 1.7 04 0.4 12.0
Y +13.7  +96 +88 £06  +09 0.1 +5.1 +2.1 +1.9 +1.1 +0.2 0.3 +3.6
B laver 59.2 20.6 202 5.0 1.7 0.1 15.5 3.5 49 L5 0.4 0.3 13.9
Y +12.1  +87 6.7 +0.5  +1.1 +0.1  +5.7 +2.1 +3.5 +1.4 +0.2 +0.3 +4.3
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