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Physicochemical Properties of the Soils of Pinus tabulae formis Natural Secondary

Stands with Different Ages in Liaoheyuan Area of Northern Hebei
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YU Xiao-wen, SONG Xiao-shuai, LI Tian-yu

(College of Forestry ,Beijing Forestry University , Beijing 100083 ,China)

Abstract; Differences and variation patterns of the soil physicochemical properties in natural secondary Pi-
nus tabulae formis forests with different ages occurring in Liacheyuan Nature Reserve, Hebei province were
investigated. The results showed that:1)with the increase of forest age,soil moisture and soil total K con-
tent decreased first and then increased gradually. Soil bulk density reduced steadily while soil pH and soil
total P content increased slightly, respectively. Soil organic matter and soil total N content increased first
and then decreased significantly. Variance analysis and multiple comparison results demonstrated that the
stand age had non-significant effects on soil physical properties but considerable effects were observed on
soil chemical properties in different soil layers. 2) The soil bulk density and soil pH increased with the soil
layer deepening while the soil moisture, soil organic matter, soil total N, soil total P and soil total K de-
creased with the increase of soil depth. 3) Significant correlations either positive or negative were found a-
mong the indices of soil physicochemical properties except for soil total P.
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Table 1 Basic situation of P. tabulaeformis plantation plots
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Table 2 Change of soil physical properties affected by the age

in the P. tabulaeformis natural secondary forest

TR AHE FoK/ %
e ;
BE/ecm /(g cm ?) 2012 2013
R 0~10  1.4940.15a 12.98+0.03a  8.6140.06a
10~20 1.51£0.08a 10.66+0.04ab 8.56=+0.03ab
20~40  1.5240.04ab  8.90+0.04b  6.27+0.02b
40~60  1.5040.20a 11.7540.07a 8.597+0.01la
60~80  1.5440.19ab 8.8240.06a 5.66=+0.05a
80~100 1.6240.18a  9.6140.03a 6.98+0.03a
hi bk 0~10  1.41£0.14a 11.6440.05a 12.8340.05a
10~20 1.46+0.07a 10.01+0.03b  8.0340.02b
20~40 1.574+0.08a  7.8070.02b  7.33+0.02b
40~60  1.5940.05a  7.6340.02a 6.79+0.01la
60~80  1.5940.1lab 7.1040.02a 5.18%+0.02a
80~100 1.5540.08a  5.52+0.02b  3.23+0.02b
AR 0~10  1.4040.11a  10.5340.02a  9.5440.02a
10~20 1.514+0.09a  8.57+0.03b  7.65+0.03b
20~40  1.5440.1lab  7.524+0.03b  6.20+0.02b
40~60  1.5040.18a  7.294+0.03a 5.71+0.02a
60~80  1.4340.10b  5.744+0.0la 4.05+0.02a
80~100 1.5540.14a  4.384+0.01b  4.03+0.04b
WM 0~10  1.33+0.26a 14.4140.05a  9.91+0.02a
10~20  1.43+0.12a 12.857+0.04ab 9.71+0.03ab
20~40  1.584+0.09ab  9.5240.05ab 4.05+0.02ab
40~60  1.68=+0.04a 8.53+0.05a  3.31%£0.06a
60~80  1.6740.08a  8.5440.05a 2.547+0.04a
80~100 1.4840.15a 10.3240.05a 1.82+0.06a
g#Ak 0~10  1.3240.37a  20.18+0.06a 16.6540.03a
10~20 1.40+0.28a 15.94+0.07a 14.3740.05a
20~40  1.4040.22b 15.4640.06a 14.207+0.05a
40~60  1.6540.11a 12.7340.05a  8.33+0.04a
60~80 1.6740.08a  8.1640.02a 8.047+0.02a
80~100 1.4840.15a  6.9140.01lab 8.02+0.02ab
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Fig.1 Changes of the soil pH in the P. tabulae formis natural
secondary forest with different ages
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Fig. 2 Changes of the soil organic matter in the P. tabulae formis

natural secondary forest with different ages
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Fig. 3 Changes of the soil total N in the P. tabulaeformis

natural secondary forest with different ages
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Fig. 4 Changes of the soil total P in the P. tabulae formis

natural secondary forest with different ages
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Fig.5 Changes of the soil total K in the P. tabulae formis

natural secondary forest with different ages
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Table 3 Correlation among different indices

T+ B T &K A pH EERiIN 4N 4P £ K
HoKE 1. 000

BRE —0.582%* 1. 000

pH —0.569** 0.275 1. 000
AL 0.563%* —0.695%" —0.472%" 1. 000

4N 0.740%% —0. 602" —0.788%* —0.855* 1. 000

£ P —0.178 0.201 —0. 266 —0.237 —0.080 1. 000

4 K 0.759%* —0.190 —0.597** 0.253 0.522%% —0.203 1. 000

T %o RoRMIEME B FH KT p<0. 01, » FoRH A B F KT p<<0. 05,
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