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TropSOC Database 

2.2.1. Forest – Mineral Soil Layers – Soil carbon and nitrogen including organic matter fractions 

When using these data, please cite the database and the key publication in ESSD: 

Doetterl, S.; Bukombe, B.; Cooper, M.; Kidinda, L.; Muhindo, D.; Reichenbach, M.; Stegmann, A.; Summerauer, 
L.; Wilken, F.; Fiener, P. (2021): TropSOC Database. V. 1.0. GFZ Data Services.  
https://doi.org/10.5880/fidgeo.2021.009 

Licence: Creative Commons Attribution 4.0 International (CC BY 4.0) 

Doetterl S., Asifiwe R.K., Baert G., Bamba F., Bauters M., Boeckx P., Bukombe B., Cadisch G., Cizungu L.N., Cooper 
M., Hoyt A., Kabaseke C., Kalbitz K., Kidinda L., Maier A., Mainka M., Mayrock J., Muhindo D., Mujinya B.B., 
Mukotanyi, S.M., Nabahungu L., Reichenbach M., Rewald B., Six J., Stegmann A., Summerauer L., Unseld R., Van-
lauwe B., Van Oost K., Verheyen K. Vogel C., Wilken F., Fiener P. Organic matter cycling along geochemical, geo-
morphic and disturbance gradients in forests and cropland of the African Tropics - Project TropSOC Database 
Version 1.0. Earth System Science Data. https://doi.org/10.5194/essd-2021-73, 2021.  

Introduction 

The data set comprises a unique sample identifier and 36 variables that provide information on soil 
organic carbon (C) and organic nitrogen (N) content in bulk soil and different soil fractions for Trop-
SOC’s forest plots. Note that for about 20 % of these data per parameter, triplicates were measured 
to assess the analytical laboratory error. In these cases, the respective means from these three meas-
urements are reported. For all other data the entered datapoint represents a single measurement. 
This is indicated in the data table by information on the number of measurements used to calculate 
the mean. Standard deviation (SD) is only stated when triplicates were measured. In all other cases 
the SD is set to –9999, indicating missing values. Additional information regarding physicochemical 
bulk soil and soil fraction properties can be found in 222_soil_phy_chem.csv/pdf. Radioisotope signa-
tures of soil C can be found in 253_c14.csv/pdf. Details regarding plots and plot design are docu-
mented in 2_forest.pdf. 

Data structure  

 No. Variable Explanation Unit 

1 sampleID unique identifier of any soil or vegetation sample taken in the 
field - 

2 mean_N_bulk mean nitrogen content of the bulk soil wt % 

3 no_N_bulk number of measurements available to calculate the mean nitro-
gen content of the bulk soil - 

4 sd_N_bulk standard deviation of the mean nitrogen content of the bulk soil  wt % 

5 mean_N_cPOM mean nitrogen content of the coarse particulate organic matter 
fraction wt % 

6 no_N_cPOM number of measurements available to calculate the mean nitro-
gen content of the coarse particulate organic matter fraction - 

7 sd_N_cPOM standard deviation of the mean nitrogen content of the coarse 
particulate organic matter fraction wt % 

8 mean_N_m mean nitrogen content of the water-stable microaggregate frac-
tion wt % 

9 no_N_m number of measurements available to calculate the mean nitro-
gen content of the water-stable microaggregate fraction - 
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10 sd_N_m standard deviation of the mean nitrogen content of the water-
stable microaggregate fraction wt % 

11 mean_N_s+c mean nitrogen content of the free silt and clay fraction wt % 

12 no_N_s+c number of measurements available to calculate the mean nitro-
gen content of the free silt and clay fraction - 

13 sd_N_s+c standard deviation of the mean nitrogen content of the free silt 
and clay fraction wt % 

14 mean_C_bulk mean organic carbon content of the bulk soil wt % 

15 no_C_bulk number of measurements available to calculate the mean organic 
carbon content of the bulk soil - 

16 sd_C_bulk standard deviation of the mean organic carbon content of the 
bulk soil  wt % 

17 mean_C_cPOM mean organic carbon content of the coarse particulate organic 
matter fraction wt % 

18 no_C_cPOM number of measurements available to calculate the mean organic 
carbon content of the coarse particulate organic matter fraction - 

19 sd_C_cPOM standard deviation of the mean organic carbon content of the 
coarse particulate organic matter fraction wt % 

20 mean_C_m mean organic carbon content of the water-stable microaggregate 
fraction wt % 

21 no_C_m number of measurements available to calculate the mean organic 
carbon content of the water-stable microaggregate fraction - 

22 sd_C_m standard deviation of the mean organic carbon content of the wa-
ter-stable microaggregate fraction wt % 

23 mean_C_s+c mean organic carbon content of the free silt and clay fraction wt % 

24 no_C_s+c number of measurements available to calculate the mean organic 
carbon content of the free silt and clay fraction - 

25 sd_C_s+c standard deviation of the mean organic carbon content of the 
free silt and clay fraction wt % 

26 mean_weight_bulk mean mass of the bulk soil sample before fractionation g 

27 no_weight_bulk number of measurements available to calculate the mean mass of 
the bulk soil sample g 

28 sd_weight_bulk standard deviation of the mean mass of the bulk soil sample g 

29 mean_weight_cPOM 

mean soil mass of the coarse particulate organic matter fraction 
as part of the bulk soil before fractionation (note from variables 
26, 29, 32 & 35 the proportion of the fractions in bulk soil can be 
calculated) 

g 

30 no_weight_cPOM number of measurements available to calculate the mean mass of 
the coarse particulate organic matter fraction g 

31 sd_weight_cPOM standard deviation of the mean mass of the coarse particulate or-
ganic matter fraction g 

32 mean_weight_m 

mean soil mass of the water-stable microaggregate fraction as 
part of the bulk soil before fractionation (note from variables 26, 
29, 32 & 35 the proportion of the fractions in bulk soil can be cal-
culated) 

g 

33 no_weight_m number of measurements available to calculate the mean mass of 
the water-stable microaggregate fraction g 

34 sd_weight_m standard deviation of the mean mass of the water-stable mi-
croaggregate fraction g 

35 mean_weight_s+c 
mean soil mass of the free silt and clay fraction as part of the bulk 
soil before fractionation (note from variables 26, 29, 32 & 35 the 
proportion of the fractions in bulk soil can be calculated) 

g 

36 no_weight_s+c number of measurements available to calculate the mean mass of 
the free silt and clay fraction  g 



221_soil_carbon.pdf 

3 

 

37 sd_weight_s+c standard deviation of the mean mass of the free silt and clay frac-
tion g 

Methods 

Organic carbon and nitrogen analyses: Bulk C and N in bulk soil and soil fractions were measured using 
1 g of ground samples, with a dry combustion analyser (Variomax CN, Elementar GmbH, Hanau, Ger-
many) and a measuring range of 0.2 - 400 mg g-1 soil (to determine the absolute C or N mass in a 
sample) and a reproducibility of < 0.5 % (relative deviation). Recovery rates exceeding 97 % and 91 % 
were obtained across all samples for the soil mass as well as C and N concentrations, respectively. 
None of the soil samples showed any reaction when treated with 10 % HCl and are therefore consid-
ered free of carbonates. Consequently, total soil CN content is interpreted as soil organic carbon (SOC) 
and soil organic nitrogen (SON) content. This interpretation is also applied to samples showing fossil 
organic C residues from sediment sources (Reichenbach et al. 2021).  

Soil fractionation: A subsample of 80 g was fractionated for each soil and depth layer to derive func-
tional C fractions. This procedure was based on a conceptual C fraction model method proposed by 
Steward et al. (2008) and modified following Doetterl et al. (2015). The scheme consists of a series of 
physical fractionation techniques applied in order to isolate C fractions, differentiated based on stabi-
lization mechanisms (chemical, biochemical, and physical). The isolated fractions can also be associ-
ated with different turnover times and varying C stability. Using a microaggregate isolator, C was frac-
tionated into coarse particulate organic matter C (CPOM, > 250 μm), water-stable microaggregate 
associated C (mAgg 250 – 53 μm), and non-aggregated, free silt and clay associated C (s+c, < 53 μm). 
Reproducibility and the analytical laboratory error was determined by executing about 20 % of all 
measurements and fractionations in triplicate. For a scientific interpretation of the results of this frac-
tionation scheme see Reichenbach et al. (2021). 
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