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Abstract: Wetlands are critical carbon reservoirs in terrestrial ecosystems, where both plant-derived and
microbial-derived organic carbon contribute significantly to the stable accumulation of soil organic carbon (SOC).
Lake wetlands represent complex ecosystems integrating hydrological, topographic, and vegetation factors, often
exhibiting distinct elevation gradients due to their location at the land—water interface. This study investigated
the surface (0-20 cm) and subsurface (20—40 cm) soil layers in the Poyang Lake wetland. By combining data on
above- and belowground plant communities with key soil physicochemical properties, the research aimed to
clarify the distribution patterns and driving factors of plant- and microbial-derived organic carbon along elevation
gradients. Results showed that SOC content in surface soil was significantly higher than in subsurface soil at the
same elevations and exhibited a gradual increasing trend with rising elevation. In contrast, subsurface SOC
content showed no significant variation along the elevation gradient (P > 0.05). Microbial-derived organic carbon
accounted for 28.21% to 62.66% of SOC in surface soil and 23.44% to 54.10% in subsurface soil, significantly
exceeding the contribution of plant-derived organic carbon, which ranged from 15.81% to 25.85% in surface soil
and from 16.73% to 28.35% in subsurface soil across all elevations (P < 0.05). Both the absolute content and
proportional contribution of microbial-derived organic carbon to SOC increased with elevation in both soil layers,
whereas plant-derived carbon showed no consistent elevational trend. Partial least squares path modeling further
indicated that plants and soil properties primarily influenced surface SOC via effects on microbial-derived carbon,
while their impact on subsurface SOC was relatively limited.
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Fig.1 Research Area (A), Sampling Point Layout (B), and Vegetation Characteristics of Different Elevation Plots (C)
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Table 1 Physicochemical properties of soil foundations at different elevations

Depths Sites SM(%) Eh (mV) pH EC (ms/cm) TN (g/kg) SON (mg/kg) TP (g/kg)
302.33 + 1.49 +
S1 36.97 + 1.57a* 5.09 +£0.41a 86.35 £6.02a* 10.64 £1.04d* 0.8 £0.1a
4.73c* 0.01d***
69.65 +
S2 28.09 +£1.17b 352 +£3.61b* 4.85 +£0.68a 491 1.54 +£0.04c**  18.01 £1.2c**  0.88 +0.04a*
351.67 £ 1.66 = 21.83 +
0-20cm S3 27.89 + 1.59b 5.07 £0.34a 53.12 £5.08¢c* 0.66 +£0.04b*
5.69b* 0.01b*** 1.47b**
1.74 =
S4 24.97 £ 1.36bc 416 £8.54a** 4,96 £0.32a 55.38 £5.54c* 0,022 25.65 £1a** 0.62 £0.05b*
.02a
47.58 = 1.62 £
S5 22.11 £ 0.49¢ 421 +11.53a* 4.31 £0.33a 16.89 +1.39c*  0.61 +0.03b*
3.88¢c** 0.01b***
S1 27.39+0.62a  257.33 £7.57c 5.97 £0.45a 53.43 +2.46a 0.83 +£0.02b 6.27 +£0.39c 0.68 £0.01a
S2 28.24 +0.61a 329 +7.21b 4.66 £0.34b 52.09 +3.15a 0.93 +£0.02a 9.58 +0.41ab 0.71 £0.01a
20-40 S3 26.45 + 2.08ab 334 +£11.53b 4.74 £0.35b 38.83 +£5.61b 0.9 +£0.01a 9.3 +0.61b 0.47 +=0c
-40cm
S4 24.01 £1.4b 378 x£7a 4.16 £0.57b 45.82 +3.58ab 0.92 +£0.01a 10.93 +0.76a 0.5 +0.01c
396.33 +
S5 20.43 £ 0.56¢ 13.65 4,74 £0.28b 40.75 £2.88b 0.94 £0.01a 10.47 +£0.51ab 0.52 +£0.01c
.65a
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Fig.2 Characteristics of soil organic carbon at different elevations
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(17.45-28.24) FMJKJZ (13.53-27.67) +HEFHKRTF 5, HimEHFARRH BB EAML, ko, REM
JKJE L1 NAC M ST 2 S5 B 2ZH LI rI#EH (P<0.05).
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M FNC (0.76). BNC (0.95), &M SOC; b NN = Zi@ i 520 BNC, HEmi§2m SOC.
ST RZE 1, ERAARAAN AT DL E R FNC (-1.76). BNC (-0.89) £l VSC (-1.27), i&#a] LAt
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TN. DON. fHYH FAYEMAR R SELEEEFEME, 5 SM. EC. TP LUK FREYAE. 2R
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FHM. FE, VSC 5H FHEMIAARR &2 E#IEMI%S; FNC. MNC 5 Eh Ft B KRR EE
FIEMR (P<0.05). {HfFHEEMZE, POC. DOC ¥J5 Eh. TN, DON. Hi DMLY R, KEE. 4
de k. ARV LM N EDEEDEM AR EREIEMN, 5pH, th LHEMAEE. B T
IR E R EE fAHIE (P<0.05).
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Fig. 5 Correlation between soil organic carbon and physicochemical factors and plant characteristics
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