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Soil physical and chemical properties and correlation with organic
carbon in original Korean pine forest in Eastern
Liaoning mountainous area
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Abstract: [Objective] Spatial distribution of soil physical and chemical properties in original Korean
pine forest in Eastern Liaoning mountainous area was analyzed and the relationship with soil organic carbon
was investigated, [Method] Based on the tree species composition, the original Korean pine forests in East-
ern Liaoning mountainous area were divided into three forest types,the original Korean pine forest | (con-
taining 60% Korean pine and 40% broadleaved tree) ,the original Korean pine forest [ (containing con-
tained 30% Korean pine,20% other coniferous tree,and 50% broadleaved tree),and the original Korean

pine forest [ (containing 30% Korean pine and 70% broadleaved tree). Profile method and the classic
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measurement method of soil physical and chemical properties were used to analyze the vertical distribution
characteristics of soil physical and chemical properties and the relationships among soil physical and chemi-
cal properties in original Korean pine forests. [Result) There were significant differences between soil
physical and chemical properties in three original Korean pine forests. Variations of soil physical and chemi-
cal properties in these three forests were different. Soil organic carbon, total phosphorus and available
phosphorus were the largest for original Korean pine forest [l ,total nitrogen and total potassium were the
largest for original Korean pine forest | ,and hydrolysable nitrogen, bulk density and pH value were the
largest for original Korean pine forest [I. These differences were closely related with tree species composi-
tion. Soil organic carbon showed significant positive correlation with soil total nitrogen,hydrolysable nitro-
gen,total phosphorus,and available phosphorus,and significant negative correlation with soil total potassi-
um. The total nitrogen had the most relevant relationship with soil organic carbon. Soil organic carbon also
had significant negative correlation with soil bulk density and pH value. [Conclusion) There were signifi-
cant differences in soil physical and chemical properties between original Korean pine forests with different

species compositions in Eastern Liaoning mountainous area. All soil physical and chemical properties had

high correlation with soil organic carbon.

Key words: Eastern Liaoning mountainous area;original Korean pine forest;soil physical and chemical

properties;soil organic carbon
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Table 1 Information of plots in original Korean pine mixed forest in Eastern Liaoning mountainous area
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Vegetation type Stand age Altitude Slope anopy verage verage m
density DBH height Stand density

JEQ@?I*’A\M‘ 1 95 845 Jt North 0. 60 25.4 20.0 425

Original Korean 120 846 Pidt Northwest 0.70 26.6 23.0 750

pine forest | 120 860 It North 0.70 25.9 23.0 825

T U 2T A 1T 80 917 %4 F§ Southeast 0. 80 23.6 20.0 800

Original Korean 97 930 %4 Southeast 0. 60 20.0 19.4 1325

pine forest I 103 937 7 A Southeast 0.70 23.4 21.0 950

T LT AR T 135 1050 it North 0. 65 25.0 21.0 950

Original Korean 120 1048 Jt North 0.70 22.0 23.0 650

pine forest Il 150 1040 75t Northwest 0.70 25.0 21.0 750
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Table 2 Soil properties in different soil layers in original Korean pine forests in Eastern Liaoning mountainous area
Bk 3 A LBk 249/ kA B A/ 24/ TR it/

Vegetation T EHE/cm <g~kg.1) (ge kg 1) (mg * kg .1) (g kg 1) (mg-lkg D] (ge kg 1) (ge+cm ?) pH

type Depth Organic Total H}./drolytlc Total Available Totgl Bul}( pH value
carbon nitrogen nitrogen phosphorus phosphorus potassium density

0~10 112.454+10.26  7.8941.17 426.59+29.87 1.0040.04 199.62+7.69 38.174+1.84  0.5440.10  4.83+0.20
ﬁﬁﬁl 10~20 36.60£0.99  3.0040.22 197.84214.64 0.68+0.09 135.25218.48 28.55+1.81  0.9340.06  4.9220.16
Original 20~40 20.58£2.75  1.7240.32 112.49£13.26 0.59+0.10 117.10£10.87 31.08£2.85  0.9940.11  5.17£0.05
Korean 40~60 18.68+0.41  1.3240.17  85.40+11.27 0.5640.07 111.41+13.80 33.39+2.69  1.0540.10  5.2040.06
for‘;“fl 60~100  12.04%0.47  1.57£0.10  81.78%4.65  0.6740.07 102.1045.15 29.1140.64  0.89%0.05  5.23%0.05
T3 Mean  40.074£2.98  5.2340.20 180.82414.74 0.7040.07  133.10£11.20 32.06£1.97  0.8840.08  5.07=0.10
0~10 84.64+9.62  6.13+0.68 730.24431.91 0.8040.02 159.48+4.87 20.004+1.09  0.6440.04 5.1840.03
glgﬁ]] 10~20 50.1745.15  4.1540.38 538.33426.28 0.75+0.02 149.7544.88 20.66+1.08  0.714+0.01  5.23-40.03
Original 20~40 32.8241.35  2.5340.04 364.568.11  0.64+0.02 128.324£3.13 21.40£1.10  0.7040.06  5.320.01
Korean 40~60 19.0241.99  1.6520.12 261.55+18.39 0.5540.01  110.53£2.42 16.31£1.31  0.91£0.05  5.3420.03
for21;°n 60~100 14.3340.68  1.34+0.08 232.89+0.72  0.5240.02 103.45+4.67 15.33+1.24 1.17+0.12  5.29+0.02
T Mean  40.20+3.76  3.1640.26 425.51+18.88 0.6540.02 130.31+3.99 18.74+1.16  0.9340.06  5.27+0.02
A 0~10 107.254+15.49  7.3620.64 490.85+22.67 0.9540.02 190.98+4.83 31.90£1.90  0.54£0.06  4.9240.14
ﬂgﬁm 10~20 45.9643.09  3.9740.13  263.2348.95  0.8640.04 172.31+7.02 27.1042.37  0.7140.02  5.05+0.07
Original 20~40 37.1640.43  2.9640.05 195.2743.29  0.8140.03 162.13+6.63 26.824£1.10  0.7540.06  5.15+0.04
Korean 40~60 32.2040.32  2.4840.07 163.4744.66  0.73+0.03  165.1245.76 24.16£1.11  0.7340.04  5.18-0.06
forpelsnle]]l 60~100  29.24%1.08  2.20%0.05 144.43%3.65  0.6620.04 172.7147.82 23.9640.24  0.8240.04  5.2120.04
EE Mean  50.36+4.08  3.7940.19  251.45+8.64  0.80+0.03 172.65+6.41 26.79+1.34  0.71£0.04 5.10+0.07
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carbon in soil in original Korean pine mixed forests in

Eastern Liaoning mountainous area
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Fig. 3 Relationship between total phosphorus and organic
carbon in soil in original Korean pine mixed forests in
Eastern Liaoning mountainous area
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