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Soil Physiochemical Properties in Leaf-yellowing Black Locust
(Robinia Pseudo-acacia L.) Stands

Seung-Woo Lee, J ae-Kyoung Byun, Dong-Hun Ji, and Young-Dae Kwon'

Division of Forest Restoration, Korea Forest Research Institute, Seoul 130-712, Korea
'Gyeonggi Forest Environment Research Institute, Osan 447-290, Korea

In 1970's Black locust(Robinia pseudoacacia) had been widely planted Korea as an important forest
greening species for erosion control afforestation. Since 2000, however, the tree's leaf-yellowing symptom
has often been observed at a limited region and then spreaded out over the country in 2006. This study was
conducted to study soil physiochemical properties of black locust stands with and without the leaf-
yellowing symptom in Osan, Gyeonggi province. Most of soils in sampling sites were mostly slightly eroded,
dry, and moderately dry. Available soil depth(16cm) and total soil depth(26cm) in leaf-yellowing (LY) site
were significantly lower than in non leaf-yellowing (Non-LY) site's soil depths which were 30cm and 56cm,
respectively. And solid phase proportion and bulk density in soils were lower in LY site than in non-LY site
soils, while soil liquid phase proportion was also low. It could reflect that LY site soils might have a lower
air and moisture movement in the rhizosphere of black locust stand compared with non-LY site soils. Soil
acidity in both sites was very strong acid, soil pH (4.42) of LY site was slightly lower than non-LY site's (pH
4.54). Content of available phosphorous, exchangeable Ca™ and Mg2+ and percent base saturation were less
than LY site. These results indicated that soil physiochemical condition in LY site, more deteriorated than
non-LY site, should adversely affect the retention and supply capacity of soil nutrients and moisture.
Therefore the black locust may be more sensitive to other environmental stresses.
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Table 1. Geographical characteristics of surveyed sites.
Altitud: Sl Sl
Site Coordinate uce Aspect (,)I,)e (:pe
(m) position )
GA Non-LY E127.02.32.72 N37.10.32.37 66 N Lower 16
LY E127.02.23.44 N37.10.25.98 133 S Upper 18
sC Non-LY E127.04.12.82 N37.10.08.08 56 SwW Middle 11
LY E127.04.16.03 N37.10.09.29 70 SW Middle 15
OSM Non-LY E127.03.08.57 N37.10.56.63 72 SW Middle 14
LY E127.03.06.17 N37.11.01.95 96 W Upper 17

GA, SC and OSM mean Geumam-dong, Sucheong-dong, and Oesammi-dong, respectively in Osan.
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Table 2. Soil particles's separates and soil texture of investigated sites.
Separates(% il
Site Horizon P ) Soi
Sand Silt Clay texture
Non-LY Top 743 20.5 52 SL
GA Sub 76.6 17.3 6.2 LS
Ly Top 71.2 15.9 129 SL
Sub 75.7 14.7 9.6 SL
NonLY Top 754 182 6.4 SL
sC Sub 69.4 21.6 9.0 SL
Ly Top 65.2 26.2 8.6 SL
Sub 66.7 26.0 73 SL
Non-LY Top 82.6 9.7 1.7 LS
OSM Sub 80.7 6.1 13.? SL
Ly Top 50.9 33.0 16. L
Sub 752 155 9.3 SL
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Fig. 3. Soil three phase in topsoil and subsoil of investigated
sites

Fig. 4. Bulk density in topsoil and subsoil of investigated sites.
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Fig. 5. Consistence in topsoil and subsoil of investigated sites.
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Table 3. Soil chemical properties(+ standard deviation) in investigated sites.

Site &Horizon pH C Total N Av.P CEC K Na* Ca™* Mg TBC BS
------- % -—--- mg kg Y1 ) 0 S ——— %

Top 495 0.39 0.08 211.5 7.48 0.59 0.05 0.83 0.15 1.62 21.6

GA Non-LY Sub 5.24 0.05 0.02 43.6 5.50 0.49 0.05 1.39 0.26 2.20 40.0

Ly Top 4.56 0.71 0.10 10.7 7.48 0.47 0.06 0.62 0.14 1.29 17.2

Sub 4.58 0.11 0.03 14.9 7.04 0.45 0.05 0.38 0.11 0.99 14.0

NonLY Top 4.36 3.35 0.31 139.3 18.70 0.34 0.05 1.52 0.40 2.31 124

sC Sub 4.50 1.46 0.09 80.2 16.28 0.26 0.08 0.37 0.08 0.79 49
Ly Top 449 1.66 0.15 68.0 14.74 023 0.05 0.22 0.05 0.55 3.7

Sub 4.57 0.92 0.09 21.0 16.50 023 0.05 0.11 0.06 0.45 2.7

Non-LY Top 432 1.03 0.08 34.8 12.76 0.24 0.06 0.65 0.27 1.22 9.6

OSM Sub 4.48 0.71 0.06 12.5 13.42 0.30 0.05 0.49 0.18 1.02 7.6
LY Top 421 2.71 0.26 51.8 17.16 0.32 0.05 1.04 0.53 1.94 11.3

Sub 4.65 0.40 0.07 11.6 9.90 0.22 0.05 0.15 0.09 0.51 52

Top 454 1.59 0.16 128.5 12.98 0.39 0.05 1.00 0.27 1.72 14.5

Non-LY +0.35 +1.55 +0.13 +88.9 +5.61 +0.18 +0.01 +0.46 +0.13 +0.55 +6.3

Sub 474 0.74 0.06 454 11.73 0.35 0.06 0.75 0.17 1.34 17.5

Mean +0.43 +0.71 +0.03 +33.9 +5.58 +0.12 +0.02 +0.56 +0.09 +0.76 +19.5

Top 442 1.71 0.17 435 13.13 0.34 0.05 0.63 0.24 1.26 10.8

+0.18 +1.03 +0.08 +29.6 +5.04 +0.12 +0.00 +0.41 +0.26 +0.70 +6.7

LY s 460 048 007 114 1115 030 005 020 009 063 73

+0.04 +0.41 +0.03 +9.8 +4.85 +0.13 +0.00 +0.15 +0.02 +0.30 +5.9

CEC : Capacity of exchangeable cations, TBC : Total base cations, BS : Base saturation
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