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Characteristics of changes in carbon pools and aggregate

stability of coastal reclaimed saline-alkali soil

Lu Xun, Gou Zeqing, Wang Tao, Dong Tianwang, Zhu Qiangian, Zuo Xiai, Xu Lu, Li Jianguo
(School of Geography, Geomatics and Planning ., Jiangsu Normal University . Xuzhou, Jiangsu 221116, China)

Abstract: [ Objective] The aims of this study are to explore the characteristics of changes in coastal saline soil
with increasing years of reclamation, and to provide theoretical basis for the treatment of coastal saline soil.
[Methods] Field plots in different reclamation periods in Dafeng District, Yancheng City, Jiangsu Province
were selected. Organic carbon components, carbon pool indicators, and aggregate stability indicators in
coastal surface (0—20 cm) and sub-surface (20—40 cm) saline soils reclaimed for 0 years (Y,), around 20

years (Y,), around 40 years (Y3), around 60 years (Y,), and around 100 years (Y;) were investigated to
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explore their characteristics and influencing factors under different reclamation periods. [Results] (1) Various
active organic carbon components in the surface soil and HLLOC (highly labile organic carbon) in the subsoil
generally showed an increasing and then decreasing trend, with a turning point at Y,. Among them, in the
subsoil, MLOC (moderately labile organic carbon) did not show significant changes with increasing
reclamation years, while LLLOC (low labile organic carbon) showed an increasing and then stable trend, with
a turning point at Y5. (2) With the increase in reclamation years, the surface soil R,; (>>0.25 mm aggregate
content) and GWD (geometric mean diameter), as well as the subsurface soil MWD (mean weight
diameter), exhibited a trend of first rising and then declining, with a turning point at Y,. The surface soil
MWD showed a trend of rising initially and then stabilizing, with its turning point also at Y,. The subsurface
soil Rys; and GWD showed a decrease-increase-decrease trend, with turning points at Y, and Y,
respectively. (3) Correlation analysis showed that in the surface soil, RY (reclamation years) played an
important promoting role in aggregate stability indicators, while other ions except NO; and Ca*", EC
(electrical conductivity), SAR (sodium adsorption ratio), UW (bulk density), and pH value played
important hindering roles in aggregate stability. In the subsoil, UW, other ions except NO; and Ca*", EC,
and SAR were the main factors affecting aggregate stability. (4) Except for A (carbon storage activity) and
Al(carbon pool activity index)in the subsoil, aggregate stability indicators were the main influencing factors
promoting the increase of carbon pools in both surface and subsoil, while other ions except NO; and Ca*" , EC, and
UW were the main influencing factors hindering the increase of carbon pools. [ Conclusion ] Reclamation activities
reduced the content of soil salt ions in the surface and subsoil of coastal saline soil, increased the content of
large aggregates, aggregate stability, content of different active organic carbon components, and carbon
pool-related indicators. However, caution should be exercised regarding land degradation after reclamation
for more than 60 years.

Keywords: coastal saline-alkali soil; reclamation period; aggregates; carbon pools
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Table 1 Characteristics of surface soil changes with the duration of reclamation
HRAL A 0a 20 a 40 a 60 a 100 a
pH fH 8.5940.06a 8.4740.17ab 8.2440.17b 8.3340.10ab 8.3040.27b
EC/(pS+em™ ')  10018.00+6443.88a 1559.80+479.41b 947.26 +£542.86b 394.40+96.75b 342.80+177.93b
UW/(g+cm *) 1.6040.09a 1.46+0.05b 1.3440.11bc 1.1440.09d 1.2840.12cd
SOC/(g kg D 6.8741.35¢ 7.0041.18c 10.93+1.54b 14.34+1.27a 10.08+3.32b
TN/(g kg™ 0.5940.29¢ 0.7140.16bc 0.944-0.18abc 1.1140.10a 1.0240.34ab
C/N 17.54412.97a 9.95+0.72a 11.9141.65a 13.13+1.92a 10.49+3.27a
®2 TRETEHERFERTHHFE
Table 2 Characteristics of subsoil changes with the duration of reclamation
AL M B 0a 20 a 40 a 60 a 100 a
pH 1 8.40+0.09a 8.34+0.48a 8.59+0.05a 8.53+0.11a 8.514-0.26a
EC/(pS+cm™ ) 7628.001+3414.04a  1489.404380.94b 510.00+221.66b 373.00£31.67b 307.64+134.04b
UW/(g*cm %) 1.4540.07b 1.6240.05a 1.5340.05ab 1.434-0.09b 1.4740.05b
SOC/(g kg 6.2040.35b 7.184+1.73b 10.8041.53a 12.094+1.70a 11.6942.83a
TN/(g kg™ ") 0.34740.28¢ 0.6640.10b 0.75+0.23b 1.10£0.17a 0.84=+0.17ab
C/N 48.32+44.63a 10.8341.93b 16.0345.66b 11.0640.63b 14.0743.26b
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Fig. 2 Characteristics of surface soil salinity ion changes with the duration of reclamation
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Fig. 3 Characteristics of subsoil salinity ion changes with the duration of reclamation
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subsurface (E—H) soil at different reclamation durations
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Fig. 6 Characteristics of carbon stock management in the topsoil (A—D) and

subsoil (E—H) as affected by the duration of reclamation
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