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Supplementary Information for the manuscript  

The Supplementary Information contains: Section S1, Figures S1 – S5 and Tables S1 & S2 
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Supplementary  

 

Section S1: Soil Core Saturation and Pore water Extraction  

Soil Core Saturation 

The pore water extraction procedure involved two main steps: peatsoil saturation followed by pore 

water extraction using the extraction experiment setup (a suction plate system that consists of a pF 

pressure stage module and pF suction plates; ecoTech Umwelt-Meßsysteme GmbH). To saturate 

the soil, the white cap was first removed from the blunt end of the soil core. The blunt side of the 

core was covered with filter paper and capped with a sieve cover. Then, the soil core was flipped, 

and the white cap was removed from the cutting-edge end of the soil core. To mimic natural 

infiltration, cores were placed upside down in cylindrical containers (i.e., the blunt side was placed 

down while the cutting edge faced upwards). Deionised water was incrementally added every 24 

hours for four days to achieve gradual saturation to ensure uniform moisture distribution. Care was 

taken to avoid pouring water on the top surface of the soil core to prevent air entrapment. During 

the saturation period, the cylinders were placed in a dark rectangular container and covered with a 

cap placed on top of the cutting edge to prevent evaporation and protect the soil from solar 

radiation (Shokrana and Ghane 2020). Although deionised water has been shown to cause pore 

structure changes and reduce Ks in bog peat due to pore constriction (Kettridge and Binley 2010), 

Gosch et al. (2018) observed no such effects in degraded fen peat from Pölchow. Their results 

suggest that, for this peat type, low salinity conditions do not significantly alter pore structure or 

hydraulic conductivity.  
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Porewater Extraction 

Porewater extraction was conducted using a suction plate system designed to simulate matric 

potentials under controlled laboratory conditions. The system, illustrated in Supplementary Figure 

S2, consisted of eight circular borosilicate glass suction plates (ecoTech UmweltMeßsysteme 

GmbH, Germany; diameter: 7.5 cm), each fitted with a 10-μm membrane filter and connected to 

PTFE tubing. These plates were positioned within a sealed container box and connected to a 

precision-controlled vacuum system called a pF pressure stage module (ecoTech Umwelt-

Meßsysteme GmbH). The suction system served dual functions: (i) applying constant negative 

pressure to extract pore water from the soil cores and (ii) directing the extracted water to collection 

bottles via the tubing network. 

The pF pressure stage module allows pressure to be adjusted between the range of - 60 to - 750 

hPa with an accuracy of ±1 hPa. In this experiment, - 60hPa was initially applied for four days 

followed by - 600 hPa for another four days to drain pore water from the macro- and mesopore 

size domains. We estimated the applied negative pressures using the capillary rise equation (Bear 

1972): 

ℎ =
2γ cosθ

ρ𝑔𝑟
           (1) 

where r is the pore radius (cm), γ is the surface tension of water (72.7 dyn cm⁻¹), θ is the soil liquid 

contact angle (°), ρ is the density of water (1.0 g cm⁻³), g is the acceleration of gravity (980 cm 

s⁻²), and h is the water pressure head (- cm H₂O). The contact angle was reported to range from 
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40° to 52° for moderately hydrophobic organic soils and peat (Carey et al. 2007; Gharedaghloo 

and Price 2018; Bachmann et al. 2003). 

Varying class limits are used to define pore size domains. Reported class limits of the equivalent 

diameter (μm) of macropores range between 30 μm and 5000 μm for macropores and 

approximately 0.2 to 30 μm for mesopores (Beven and Germann 1982; Cameron and Buchan 

2006; Carter et al. 1994). In this study, we used a modified pore size classification from Tassinari 

et al. (2022) which included macropores (equivalent pore diameter > 30 µm), mesopores 

(equivalent pore diameter 3 - 30 µm) and micropores (equivalent pore diameter 0.2 - 3 µm). 

We set the soil liquid contact angle was set to 52° for peat, as recommended by Gharedaghloo and 

Price (2019). Thus, the applied tensions of - 60 hPa and - 600 hPa were estimated to correspond 

to pore radii of approximately 30 μm and ca.3 μm, respectively.
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Figure S1: study site in Pölchow (right pane showing soil core sampling depths). The groundwater 

table at the study site ranged between 70 - 75 cm bgl (below ground level). Following von Post 

(1922), the topsoil was classified as severely degraded (H10) and the subsoil as moderately 

degraded (H4). 
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Figure S2: Experimental setup for the leaching experiment. Eight borosilicate glass suction plates 

(EcoTech Bonn; 7.5 cm diameter; 10-μm membrane filter; PTFE tubing) were arranged in a 

container box and connected to a vacuum system for pore water collection and pressure regulation. 

The system operated at -60 hPa, followed by -600 hPa for four days, respectively. 

 

 

Figure S3: Relationship of soil organic matter (SOM; wt%) content and bulk density (BD; g cm-

3) from the top- and sub-soil domains.  
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Figure S4: Relationship between DOC concentration at - 60 hPa and SOM content (r = - 0.43; p 

< 0.0001). Observation points are colour-coded by bulk density, serving as a proxy degradation 

state of peat soil. 
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Figure S5: The relationship between bulk density and porosity from the (a) topsoil and (b) subsoil 

depths. The grey diamonds represent macroporosity and the black squares, mesoporosity. The box 

plots represent the distribution of macro- and mesoporosity at topsoil (c) and subsoil (d) depths. 

The asterisk denotes a significant difference in porosity between the groups (*** p < 0.001; **p < 

0.01), while “n.s” indicates no significant difference. 
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Table S1: Soil and DOC variables from the top- and subsoil peat samples along with their 

descriptive statistics. 

 

  

  
Soil 

Depth  
Minimum Maximum Mean Median 

Standard 

Deviation 
CV 

DOC- 60 hPa (mg L-1) 

Topsoil 

  

24.94 172.54 85.46 82.33 43.89 51.35 

DOC- 600 hPa (mg L-1) 24.75 195.17 107.63 96.91 43.67 40.58 

SOM (wt%) 22.48 79.04 33.29 30.74 9.46 28.43 

Total porosity (cm3 cm–3)                               0.66 0.89 0.75 0.74 0.04 6.00 

Dry Bulk Density (g cm-3) 0.16 0.70 0.52 0.54 0.10 19.69  

Macroporosity (cm3 cm–3) 0.06 0.25 0.15 0.14 0.05 28.75 

Mesoporosity (cm3 cm–3) 0.02 0.21 0.05 0.04 0.06 49.74 

 

Subsoil 

 

      

DOC- 60 hPa (mg L-1) 8.59 149.66 49.72 42.14 30.04 70.93 

DOC- 600 hPa (mg L-1) 17.29 161.33 48.68 41.07 28.41 70.17 

SOM (wt%) 25.36 83.36 57.45 62.64 19.90 34.64 

Total porosity (cm3 cm–3)  0.59 0.90 0.81 0.85 0.10 11.93 

Dry Bulk Density (g cm-3) 0.15 0.60 0.28 0.21 0.14 49.41 

Macroporosity (cm3 cm–3) 0.06 0.26 0.16 0.15 0.04 27.74 

Mesoporosity (cm3 cm–3) 0.03 0.26 0.08 0.07 0.05 45.57 
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Table S2: Spearman’s rank correlation matrix between dissolved organic matter (DOC) 

concentrations at - 60 hPa and - 600 hPa, soil organic matter (SOM), total porosity (Φ_total), dry 

bulk density, macroporosity (Φ_macro), and mesoporosity (Φ_meso). The entire observation 

dataset (i.e., topsoil and subsoil) was used to perform the analysis. 

 

 

 

 

 

0 

 

 

- 60 hPa 

DOC 

(mg L-1) 

- 600 hPa 

DOC 

(mg L-1) 

SOM 

(wt%) 

Φ_total 

(cm3 cm–3) 

Bulk Density 

(g cm-3) 

Φ_macro 

(cm3 cm–3) 

Φ_meso 

(cm3 cm–3) 

- 60 hPa DOC (mg L-1) 1       

- 600 hPa DOC (mg L-1) 0,75 1      

SOM (wt%) -0,46 -0,52 1     

Φ_total (cm3 cm–3) -0,33 -0,40 0,84 1    

Bulk Density (g cm-3) 0,44 0,57 -0,89 -0,90 1   

Φ_macro (cm3 cm–3) -0,12 -0,16 0,21 0,28 -0,26 1  

Φ_meso (cm3 cm–3) -0,44 -0,31 0,19 0,24 -0,26 -0,42 1 
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