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Abstract
Statement of the Problem: The short term changes of soil carbon sequestration in forest plantations were not studied. In order to gain an understanding on the roles of Pinus massoniana (masson pine) plantations, in squestrating carbon, changes in soil organic carbon (SOC) and total nitrogen (TN) in two soil layers (0-30 and 30-60cm) were investigated along a chronosequence of masson pine  plantations in the Upper Reaches of the Yangtze River Basin. We ascertained in what way SOC and TN contents and stocks varied with stand age and soil depth. We then look at how these variations changed in one year period and what are their influencing factors along the chronosequence. Concentrations of SOC and TN, and the stocks of SOC and TN in the sampled soil layers decreased significantly with soil depth. The SOC stock increased with forest age while the TN stock decreased, the C/N ratio increased significantly with stand age and soil depth. Soil moisture was significantly correlated with TN content and insignificant with SOC content. The percentage change in the content and stock of SOC increased with soil depth whereas the change in the TN content and stock decreased, and the change was more pronounced on the SOC and TN contents compared to their stocks. Stand age and soil depth are the dominant biotic factors manipulating the soil C and N sequestration but has no effects on their spatial changes. The traditional scientific approach of involving a single environmental factor (soil moisture) in SOC and TN contents determination and multiple factors in SOC and TN stocks determination has promoted the pronounced changes on the SOC and TN contents compared to their stocks and the C/N ratio is the abiotic factor modulating C and N sequestration. The recalcitrants compounds of C and N are neither accumulated nor lost in a relatively shorter period of time.
Findings: The traditional scientific approach of involving a single environmental factor (soil moisture) in SOC and TN contents determination and multiple factors in SOC and TN stocks determination has promoted the pronounced changes on the SOC and TN contents compared to their stocks and, the recalcitrants compounds of C and N are neither accumulated nor lost in a relatively shorter period of time.
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Figure 1. SOC and TN contents in soil layers of the Pinus massoniana plantations; (a-b) SOC content, (c-d) TN content;  (e-f) C/N ratios. The values shown are (means and standard deviations).  Different lowercase letters indicate significant (p<0.05) differences  between 2014 and 2015 in the different stands within the same soil  profile.  


Figure S1. Relationships between stand age and the measured soil organic, physical and chemical properties along the chronosequence of Pinus massoniana plantations. Relations between; (a) SOC content with stand age; (b) TN content with stand age, (c) SOC stock with stand age; (d) TN stock with stand age, (e) Moisture content with stand age, (f) C/N ratios with stand age, (g) pH with stand age and, (h) Bulky density with stand age.



Figure 2. SOC and TN stocks in soil layers of the Pinus massoniana plantations; (a-c) SOCstock, (d-f) TN stock. The values shown are (means and standard deviations).  Different lowercase letters indicate significant (p<0.05) differences  between 2014 and 2015 in the different stands within the same soil  profile.



Figure S3. Percent contribution of the various stand ages to the total soil carbon and nitrogen sequestration in the Pinus massoniana plantations.



Figure 3 Changes in SOC content, SOC stock, TN content and TN stock between 2014 and 2015 in soil layers of the Pinus massoniana plantations.

Figure 4. Bio-plot of RDA for the relationships between SOC and TN contents and stocks and the measured soil properties in the 0-60cm sampled soil profile layer in 2014 (Sites1–21) and 2015 (Sites 22–45). 
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