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Response Characterlstlcs of Soﬂ Organlc Carbon Pool ‘ﬁnd Its 'Chemlcal Composm,on

Duﬁlng” Secondary Forest Suctessmn in the Loess Plateau ~

LIU Han-yu .’ LIU Ying-yit®, ZHANG Qi'?, 2 FENC Lun®, GAO 'Ql «jtan’ , REN Cheng-jie' >, HAN Xin- hul1 23
(1. Coileg‘e of Agmnomy, Northwest A&F University, Yangling 712100, China; 2. Shaanxi Engineering Research Center of Circular Agriculture, Yangling 712100, China; 3.
Forest Eco§ystem Positioning Research Station of Huanglong Mountain, Yan’an 716000, China)

Abstract; In order to explore the characteristics of the soil organic carbon(SOC) pool and its chemical composition during the succession of secondary forests in the Loess
Plateau, samples of the primary stage ( Populus davidiana forest) , transition stage ( Populus davidiana and Quercus wutaishansea mixed forest) , and top stage ( Quercus
wulaishansea forest) of secondary forest succession in the Huanglong Mountain forest area of the Loess Plateau in Northern Shaanxi were selected as the research object. The
variation characteristics of SOC content, storage, and its chemical composition at different soil depths (0-10, 10-20, 20-30, 30-50, and 50-100 cm) were analyzed. The
results showed that; (D) the contents and storage of SOC increased significantly with the secondary forest succession process (P <0.05). The content of SOC decreased
significantly with the increase in soil depth, and the storage of SOC increased from 64. 8 Mg+hm = in the primary stage to 129. 2 Mg+hm =2 in the top stage,, with an increase
of 9% . 2) During the succession of secondary forests, in the surface (0-30 ecm) soil organic carbon, the relative content of aliphatic carbon components that have a simple
structure and can be decomposed more easily decreased, and the relative content of aromatic carbon components that have a complex structure and cannot be decomposed easily
increased , indicating that the chemical composition of organic carbon stability of surface-layer soil increased significantly with the process of secondary forest succession.
However, the stability of the chemical composition of SOC in the deep layer (30-100 em) first increased and then decreased, that is, the transition stage > the top stage > the
primary stage. ()In the process of secondary forest succession, the stability of SOC chemical composition in the primary stage and transition stage increased significantly with
the increase in soil depth. The top stage tended to be stable, and the deep soil carbon stability decreased slightly. @ Pearson correlation analysis showed that during the
secondary forest succession process, SOC storage and chemical composition stability were significantly negatively correlated with soil total phosphorus content. In general, the
The stability of the
chemical composition of SOC in the surface layer (0-30 ¢cm) increased significantly, but in the deep layer (30-100 cm), it increased first and then decreased.

content and storage of SOC in the 0-100 ¢m soil increased significantly during the secondary forest succession, playing the role of a “carbon sink. ”

Key words: Loess Plateau; secondary forest succession; soil organic carbon stability;
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Table 1 ~ General information of experimental sampling sites
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; /g o (kG /mg-kg ! /mg-kg ! /gkg /mg-kg
0~10 % 0.22£0.0la 0.93+0.0l¢  1.93+0.0la 2.98+0.08a 13.74+0.18a 1.44 +£0.0la 2.77 +0.01a
10~20  0.12+0.01b  1.01 £0.02bc  1.27 £0.02b  2.01 +0.08b  5.21 £0.27b  1.40 +0. 0lab 1.80 0. 04b
PD 20~30 0.10£0.0lbe 1.11+0.02ab  0.91+0.02¢  0.73 £0.0lc  4.16 £0.16c  1.38 £0.03hc 1.08 +0.05¢
30~50  0.09+0.0lc¢ 1.16+0.05a 0.56+0.02d 0.16 £0.05d 2.48 +0.20d 1.34 +0.0l¢ 0.97 £0. 06¢
50~100 0.08 £0.0lc  1.20+0.06a  0.43 £0.0le 0.05+0.02d 1.45+0.0le 1.29+0.02d 0.57 £0.01d
0~10 0.23 £0.0la  0.96+0.03¢  2.03+0.0la 3.51+0.32a 14.45+0.23a 1.31 £0.05a 2.83+0.0la
10~20 0.14x0.01b  1.11+0.03b 1.34+0.01b 2.16+0.04b 5.58 +0.07b  1.17 +£0.03b 1.92 +0.03b
PQ 20~30  0.12+0.0lc¢ 1.17+0.03ab  0.92+0.0lc  0.82+0.02¢ 4.53£0.04c 1.11 +0.02b 1.21 £0. 04c
30~50  0.11+0.01d 1.19+0.0lab 0.64 £0.03d  0.21 £0.03d  2.89 +0.02d 1.07 £0.02bc 1.17 0. 04¢
50~100 0.10+0.01d 1.23+0.03a 0.46£0.03e 0.10+0.01d 1.55+0.04e 1.00 £0. 03¢ 0.97 £0.01d
0~10 0.24 £0.0la 1.12%0.02d 2.13+0.0la 3.73+0.0la 15.60+0.17a 1.25 +0.02a 2.94 +0.02a
10~20  0.15+0.01b  1.13+0.02d 1.45+0.01b 2.23+0.03b  5.85+0.08b 1.08 +0.03b 2.12 +£0.07b
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