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Characteristics of soil organic carbon in Populus davidiana natural
secondary forest stands at different ages in Liaoheyuan Nature Reserve
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Abstract: [Objective) This study researched the soil organic carbon density and vertical distribution at
depth of 0—100 cm in Populus davidiana natural secondary forests at 3 different ages in Liaoheyuan Na-
ture Reserve to provide reference for evaluating forest carbon sequestration. [Method]) Soil samples were
collected from 27 profiles (at depth of 0—100 cm) of P. davidiana natural secondary forest plantations at
different ages in Liaoheyuan Nature Reserve and the soil bulk density,soil organic,and carbon soil carbon

density were measured. Correlation analysis were also conducted between soil organic carbon and other soil
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physical and chemical indexes. [Result) The soil bulk density in layer of 0 — 100 cm were 1. 07 — 1. 69
g/cm’ and gradually increased with the increase of soil depth. The soil organic carbon contents in P. david-
iana natural secondary forests at different ages were 1. 53—17.59 g/kg and decreased with the increase of
soil depth. The average soil organic carbon density in layer of 0—100 cm was 15. 31 t/hm?, soil organic car-
bon densities in different soil types at same tree age increased first and then decreased gradually along with
depth. Correlation analysis showed that the soil organic carbon in forests at 3 different ages in the profiles
had extremely positive correlation with soil total N and soil total P and positive correlation with soil pH.
The soil organic carbon of middle-aged forest and nearly mature forest had extremely negative correlation
with soil bulk density and soil total K but extremely positive correlation with soil moisture. The soil organ-
ic carbon of mature forest had negative correlation with soil bulk density and total K but positive correla-
tion with soil moisture. [Conclusion)] The soil organic carbon densities in depth of 0—10 cm in P. davidi-
ana natural secondary forests at different ages were in the decreasing order of mature forest™>middle-aged
forest>mature forest,in the depth of 10—20 c¢m the order was mature forest>mature forest>middle-aged

forest,and in depth of 20—100 cm the order was mature forest™>middle-aged forest™>nearly mature forest.

Key words: Liaoheyuan Natural Reserve; Populus davidiana natural secondary forest; forest age; soil

bulk density;soil organic carbon content;soil organic carbon density
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Table 1 Basic situation of Populus davidiana plantation plots in Liaoheyuan Nature Reserve
i ] o o o 3 Jir | o i ST i 4% /
e BE /O st i g /m R IR o

Age group Plot Slope Aspect ope Elevation m Anopy verage
position Density density DBH
o i b 24 18 i West Fr Middle 989 3 767 0.72 7.28
Middle-aged 25 20 7§ West 1 Middle 986 3330 0.68 6.67
forest 32 22 7T West i Middle 994 2917 0. 40 7.15
J&,%UM( 17 18 .”f, North ‘:F‘ Middle 1042 1334 0.40 11.76
Nearly mature 18 19.5 7§ West F1 Middle 1026 1317 0.32 14.59
forest 36 19 7§ West i Middle 1033 1322 0.36 12.50
A 12 18 i West 1 Middle 1052 1317 0.78 13. 81
Mature 13 19.5 7§ West F1 Middle 1067 917 0.65 16. 22
forest 20 19 Jt North 1 Middle 1070 1117 0.74 17.10
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Fig. 1

Change of soil bulk densities in Populus davidiana natural secondary forests

at 3 different ages in Liaoheyuan Nature Reserve

Different capital letters indicate significant differences between different ages at the same soil layer(P<C0. 05) and

lowercase letters indicate significant differences between different soil depths at the same age (P<Z0. 05). The same below
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Fig. 2 Soil organic carbon contents in Populus davidiana natural secondary forests

at 3 different ages in Liaoheyuan Nature Reserve
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Table 2 Characteristics of soil organic carbon storages in Populus davidiana natural secondary forests

at 3 different ages in Liaoheyuan Nature Reserve t/hm?*

+)2/cm LRRIEYIN I A TR AR
Soil depth Middle-aged forest Nearly mature forest Mature forest

0~10 18.82+9.14 Aa 20.037+3.88 Aa 16.48+3. 39 Aabc
10~20 12.60+1.30 Aa 15.76+1.63 Aa 12.90+3. 66 Aabc
20~40 19.40+2.32 Aa 16.17+3. 25 Aa 25.9941.15 Aabc
40~60 15.73£2.06 Aa 9.17£2.03 Ab 27.1642.07 Ba

60~80 12.414£0.57 Aa 7.55%+2.07 Ab 14.704+0.09 Ab
80~100 12.25+2.65 Aa 5.14+3.12 Bb 13.28+0. 42 ABc

0~100 91. 20 73.83 110. 50

AN KRG R R R R — 1 2 R R ] 22 57 835 (P<C0. 05) s AN R/ING “FRE R Rl — MRy R [\ 4 J2 1) 22 17 835 (P<C0. 05)

Note: Different capital letters indicate significant differences between different ages at same soil layer(P<C0. 05) and lowercase letters indi-

cate significant differences between different soil depths at same age (P<C0. 05).
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Table 3 Relationship between soil organic carbon contents and main soil ecological factors in

Populus davidiana forests at different ages in Liaoheyuan Nature Reserve

wa UL LR 0SSN 4P &K o
Age group SOC content it Soil moisture  Total N Total P Total K P
Soil bulk
Hi Ak Middle-aged forest 1 —0.658"~ 0.627" " 0.923" " 0.679" " —0.627" " 0.135
I MK Nearly mature forest 1 —0.884**  0.826" " 0.933" 0.547**  —0.831" " 0.493>*
AR Mature forest 1 —0.172 0. 204 0.550* * 0.491" " —0.151 0.115

e ox o RN R ZFH KT P<0. 01, % RIRAALME R ZEHKFH P<0.05,

Note: * % and * mean significant correlations at the levels of P<C0.01 and P<C0. 05, respectively.
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