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Abstract: [ Objective ] This study aims to investigate the variation patterns of organic carbon storage in the plant-
soil system following flooding restoration of degraded soda saline-alkali wetlands. [ Methods] Typical long-term
degraded marsh wetlands (alkali patches, Leymus chinensis grasslands) and Phragmites australis marshlands
restored by flooding in the western Songnen Plain were selected as study sites. The aboveground and belowground
vegetation biomass and physicochemical properties of the 1-meter soil profiles were measured to analyze the

variation patterns of soil organic carbon (SOC) content and storage, along with their influencing factors, during
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the restoration of degraded saline-alkali wetlands. [ Results ] After restoration, the vegetation biomass and carbon pool
of Phragmites australis marshlands reached 7 807.78 g/m’ and 1.90 kg/m®, showing increases of 383.15% and
216.67% , respectively, compared with Leymus chinensis grasslands. The vegetation biomass and carbon pool of alkali
patches were both zero. Flooding restoration promoted increases in both vegetation biomass and carbon storage. The
SOC storage in the 1-meter soil profile of restored Phragmites australis marshlands reached 17.38 kg/m*, exceeding
that of alkali patches and Leymus chinensis grasslands by 64.12% and 4.45% , respectively, with deeper layers
exhibiting higher SOC than surface soils. Flooding restoration increased the SOC storage. SOC content and
storage were significantly positively correlated with soil moisture (»<C0.05), and negatively correlated with total
nitrogen, total phosphorus, electrical conductivity, and the nitrogen-to-phosphorus ratio (p<Z0.05). Significant
differences in soil physicochemical properties were observed among alkali patches, Leymus chinensis grasslands,
and Phragmites australis marshlands (p<C0.05) , and improvements in the soil environment during restoration

facilitated SOC accumulation. [ Conclusion] Flooding restoration of degraded soda saline-alkaline wetlands help

enhance carbon sink capacity of the plant-soil system.
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Table 1 Changes in soil physicochemical properties before and after restoration of degraded wetlands

s )RR/ em SWC BD/(g+cm ™) pH EC/(pS+em™ D TN/(mg kg™  TP/(mg-kg ")
0~10 0.1840.01b  1.65+0.02a 9.904+0.03a 4 216.674+152.75a  141.344-2.86¢ 123.70£10.51c
10~20 0.194+0.01b  1.57£0.06a  10.074+0.02a 1460.00+17.35a 125.50+5.03¢ 109.85+5.61b
20~30 0.20+0.01b  1.50+0.03a  10.084+0.05a 1 348.00+12.53a 139.26+2.25¢ 114.34+4.17b
30~40 0.21£0.01b  1.51+0.01a 10.06£0.02a 1447.33+10.69a 164.22+5.87¢ 148.71+£11.50b
N 40~50 0.23+£0.01b  1.554+0.03a 10.05+0.01a 1449.00+53.33a 124.35+6.00c¢ 132.68+8.50¢
B 50~60 0.224+0.01c  1.56+£0.01b  10.044+0.01a 1512.33+24.91a 99.50+3.27¢ 122.544+10.50b
60~70 0.234+0.01a  1.55+£0.01c  10.06+0.02a 1416.67+6.11a 75.63+4.52¢ 126.32+9.73a
70~80 0.224+0.01b  1.56+0.02b  10.06+0.01a 1407.00+9.85a 67.68+4.46¢ 115.79+5.90b
80~90 0.24+0.01b  1.55+0.01b  10.07+0a 1401.674+39.27a 66.61+6.50c 122.84+6.52b
90~100 0.22+0.0la  1.56+0.01b  10.08+0.01a 1420.67+7.09a 62.22+4.16b 117.43+3.51a
0~10 0.21+0.01b  1.53+£0.05a 8.984-0.04b 767.67+2.52b 846.204+16.0la  215.906.06a
10~20 0.1840.01b  1.52+0.07a 9.1840.02b 458.0044.36b 650.45+10.50b  171.914+6.50a
20~30 0.194+0.01b  1.58+0.02a 9.4940.01b 506.00+2.00b 619.42+18.87a  163.28+4.86a
30~40 0.22+£0.02b  1.60+£0.02a 9.72+0.01b 567.33412.06b 563.52413.50b  167.91+6.64a
o 40~50 0.234£0.01b  1.63+0.04a 9.8040.01b 551.00411.00b 392.494+11.51b  155.00+6.39b
i 50~60 0.254+0.01b  1.60£0.01a 9.7540.01b 451.334+1.15b 229.24+18.79b  133.77+8.34b
60~70 0.23+0.0la  1.61£0.01a 9.7240.01b 419.67418.58b 144.24+11.21b  132.32410.84a
70~80 0.23+0.01b  1.61+0.02a 9.7740.01b 424.334+11.85b 120.87+10.99b  120.584+10.50b
80~90 0.22+0.01c  1.62+0.02a 9.82+0.01b 404.33+4.04b 91.83+6.45b 101.814+7.83c
90~100 0.22+0.02a 1.62+0.01a  9.84+0.01b 393.6741.53b 77.65+7.45a 105.8149.04a
0~10 0.36+0.05a  1.30£0.11b 7.8540.04c¢ 216.67+4.73¢c 695.39+15.00b  191.85+8.35b
10~20 0.354+0.02a  1.42+0.09a 7.9340.03c 192.67+5.51¢ 730.93+15.49a  181.71+8.54a
20~30 0.31+0.0la  1.49+0.08a 8.0440.03c 198.67+2.31c 579.88+9.62b 170.23+20.15a
30~40 0.31£0.02a 1.54+0.07a 8.34+0.03c 255.33+3.21c 670.35+4.06a 171.53+3.26a
. 40~50 0.31+0.02a 1.55+0.11a 8.894-0.05¢ 277.00+5.29¢ 456.83+13.58a  169.814+3.59a
e 50~60 0.30#+0.01a  1.57+£0.01b 9.0140.08¢ 278.33+2.89¢ 486.44413.96a  155.9146.50a
60~70 0.26+0.02a  1.58+0.02b 9.384+0.03c 336.33+5.51¢ 302.3344.00a 142.56+4.99a
70~80 0.26+0.02a 1.60+0.02a 9.504+0.03c 343.33+5.13¢ 276.83+6.35a 137.68+3.00a
80~90 0.26+0.0la 1.61+£0.03a 9.63+0.02¢ 399.0+12.53b 184.24+7.85a 137.79+3.26a
90~100 0.22+0.0la 1.62+0.01a 9.794-0.03¢ 419.67+4.04b 87.81+2.30a 113.61+7.01a
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Fig.3 Changes in SOC content and storage in soil profiles before and after restoration of degraded wetlands
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Table 2 Changes in vegetation, soil, and ecosystem carbon pools before and after restoration of degraded wetlands kg/m’
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Fig. 4 Principal component analysis of soil organic carbon
content, storage, and soil physicochemical properties
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