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Abstract: Wetland is a huge reservoir of carbon and nitrogen and plays an important role in the global carbon and nitrogen
cycling. Soil microorganisms are the main medium for organic matter decomposition and nutrient cycle. Nitrogen input has
significant effects on soil nutrient, carbon and nitrogen cycling as well as soil microbial community structure and function.
Therefore, to better understand the microbial driving mechanism of carbon and nitrogen cycling in wetland soil, it is crucial

to clarify the characteristics of soil microbial functional diversity as well as the carbon and nitrogen components under
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nitrogen input. The effects of different nitrogen input concentrations, including N1 (6 gNm™>a™), N2 (12gNm7a™'),
and N3 (24 ¢ Nm ™~ a™"), on microbial carbon source metabolic activities, functional diversity, and carbon and nitrogen
components in the surface (0—15 c¢m) and subsurface (15—30 cm) of wetland soil were examined using Biolog-ECO
microplate technology based on long-term field nitrogen input simulation experiment. The results showed that the metabolic
activity of soil microbial carbon source increased gradually with the extension of culture time under different nitrogen input
treatments. The Shannon index, Shannon-Evenness index, and Mclntosh index were significantly higher in surface soil than
in subsurface soil under CK treatment. N3 treatment significantly decreased the microbial Shannon index and Shannon-
Evenness index in surface soil, while N2 treatment significantly increased the microbial carbon source metabolic activity and
McIntosh index in subsurface soil. There were differences in the utilization capacity and preference of soil microorganisms
with different nitrogen concentrations. With the increase of nitrogen input concentration, the utilization rate of carbohydrates
by microorganisms in wetland surface soil significantly decreased, while the utilization rates of amines and phenolic
compounds by microorganisms in surface and subsurface soil were significantly increased under N3 treatment. The contents
of total carbon, total nitrogen, and microbial biomass carbon in surface soil were significantly higher than those in
subsurface soil under different nitrogen input concentrations. N1 treatment significantly increased the content of total
nitrogen, total phosphorus and microbial biomass carbon in wetland surface soil. N2 and N3 treatments significantly
increased soil ammonium and nitrate contents. N3 treatment significantly reduced soil pH. Soil pH, total carbon and
dissolved organic carbon content were important factors affecting the metabolic activity and functional diversity of microbial
carbon sources. The key variables influencing the shift in microbial carbon source utilization were soil dissolved organic

carbon, ammonium nitrogen, total nitrogen content, and water content.

Key Words: wetland; nitrogen input; Biolog-ECO; carbon source utilization; soil microbial diversity
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Fig.1 Changes of wetland soil microbial carbon source metabolic activity with culture time under different contents of nitrogen inputs
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Table 1 Repeated measures variance results for the entire culture phase

BV Effects F P BV Effects F P
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ZHA Nitrogen input 0.58 0.63 R4 A BB Nitrogen input ; Time 1.17 0.27
A [A] Time 548.26 0.00** || L= FHA: I A] 1.69 0.03*
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Table 2 Carbon source utilization of soil microorganisms under different contents of nitrogen inputs
Iz s 5 ik AR ek e Wk fAPLEE
Soil layers Treatment  Carbohydrates  Amino acids Polymers Phenolic Amines Carboxylic
compounds acids
#)Z Surface CK 0.19+0.02a 0.22+0.00a 0.20+0.02a 0.13+0.01a 0.13+0.01b 0.13+0.01a
N1 0.07+0.02b 0.27+0.03a 0.18+0.03a 0.15+0.02a 0.16+0.01ab 0.17+0.02a
N2 0.07+0.03b 0.22+0.02a 0.23+0.06a 0.19+0.02a 0.14+0.03ab 0.15+0.02a
N3 0.04+0.03b 0.26+0.04a 0.22+0.01a 0.11+0.06a 0.21+0.03a 0.15+0.01a
W2 Subsurface CK 0.05+0.01AB ** 0.28+0.03A 0.25+0.04A 0.11+0.01B 0.15+0.00A * 0.16+0.01A "
N1 0.08+0.00AB  0.23+0.03A 0.22+0.03A 0.17+0.02A 0.16+0.01A 0.14+0.03A
N2 0.10+£0.04A 0.23+0.02A 0.24+0.02A 0.14+0.01AB  0.15+0.02A 0.15+0.01A
N3 0.03+£0.01B 0.23+0.02A 0.27+0.01A 0.16+0.02A 0.14+0.01A 0.17+0.01A
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Fig.2 Changes of wetland soil microbial functional diversity index under different contents of nitrogen inputs
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Table 3 Contents of soil carbon and nitrogen components and total phosphorus in wetlands under different contents of nitrogen inputs

MeEYERR A LR

ke IS I ?§ /=
Js8id A ik Microbial Dissolved s B‘ ﬁH, A
+ = Ab 3 . Total . X Ammonium Nitrate
. Total carbon/  Total nitrogen/ biomass organic . .
Soil layers Treatment phosphorus/ nitrogen/ nitrogen/
(g/kg) (g/kg) (&/ke) carbon/ carbon/ (me/ke) (me/ke)
m, m,
¢ (mg/kg) (mg/kg) ¢ £
KZ CK 34.76+1.03ab 6.00+0.09b 0.54+0.02b 1999.83+46.48bc  188.44+6.87a 1.57£0.18c 0.24+0.00c
Surface N1 37.20+0.84a 7.19+0.06a 0.64+0.02a 2494.44+71.59a 180.06+7.03a 1.46+0.06c 0.91+0.24c
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Subsurface N1 14.48+1.34A " 2.72+0.16A ™" 0.43+0.03AB " 827.89+2.69A **  163.28+18.62B 0.88+0.04C ** 0.33+0.00C
N2 14.28+1.55A** 2.63+0.00A ** 0.52+0.07AB  525.33+97.76B ** 149.00+7.02B 2.01+0.04B ** 2.31+0.22B**
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Fig.3 Wetland soil pH and water content under different contents of nitrogen inputs
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