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Treatments metadata.  We characterized each agronomic treatment in the dataset, with basic information 
regarding soil management practices: mineral nitrogen fertilization (yes/no), organic fertilization (yes/no), irri-
gation (yes/no), presence of cover crop in the crop rotation (yes/no) and identi�cation of bare fallow treatments. 
We also characterized the tillage intensity of each agronomic treatment with three classes57,58: high-intensity 
tillage (presence of inversion tillage like ploughing or non-inversion tillage practices at 40 cm depth or below), 
intermediate intensity tillage (tillage events without inversion and above 40 cm depth), and no-tillage.

Data Record
�e dataset is accessible from a ZIP archive deposited on Recherche Data Gouv59. �e tables of the dataset are 
stored in three folders: data, parameters, and metadata. �e dataset contains 18 csv tables listed in Table 1. �e 
description of variables in the dataset is provided in the variables_metadata.csv table in the metadata folder. 
A code folder provides R scripts allowing the reproduction of some tables, as detailed in Methods and Code 
availability sections.

�e dataset gathers data from 34 LTEs, including 167 agronomic treatments. �e LTE are described in 
Table 2 and locations are shown in Fig. 1. Most of the LTE are located in France (n = 23), other LTE come from 
United Kingdom (n = 2), United States (n = 2), Sweden (n = 3), Denmark (n = 1), Germany (n = 1), Australia 
(n = 1), and Argentina (n = 1). �e duration of data on these LTEs varies from 7 to 96 years. �e main research 
themes of the LTEs are cropping systems experiments (n = 7), bare fallow experiments (n = 7), and mineral fer-
tilization experiments (n = 5). In the 167 agronomic treatments, 37 received EOM amendments, 14 treatments 
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Fig. 1  Location of the 34 LTEs globally (A) and in Europe (B).
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Fig. 2  Average yearly climate data and Köppen-Geiger climate zones of the LTEs. Climate zone codes refer to 
Humid subtropical (Cfa), Temperate oceanic (C�), Warm-summer Mediterranean (Csb), Hot-summer humid 
continental (Dfa), and Warm-summer humid continental (D�).
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were irrigated, 11 treatments were bare fallows, and 44 treatments included cover crops in the crop rotations. 
�e dataset contains 1328 SOC stock records, and 4588 crop cycle records.

Technical Validation
�e dataset was checked by importing all tables in an R environment and running several veri�cation tests. 
�e check_dataset.R script reproduces this �rst technical validation of the dataset. �e absence of missing data 
was checked, as well as the consistency between LTE names and treatments across all tables. �e timelines 
consistency between climate tables, soc table, and C input tables was also con�rmed. However, for one LTE 
(“Cropping systems and soil structure” experiment), the timeline of SOC stocks measurements di�ered across 
treatments (n = 28), causing minor mismatch between the di�erent table timelines. Modelers using the dataset 
should therefore sometimes �lter the climate tables to match exactly the SOC stock timeline.

�e dataset was also validated by checking data distribution, outliers, and observed trends in SOC stocks and 
C inputs. �e dataset_desc.RMD �le provided in the code folder of the dataset describes and checks the dataset 
with a few veri�cation plots from the dataset. �e location of each LTE was checked by plotting them on a map 
(Fig. 1). �e physical consistencies of climate forcings from processed climate data were also checked by plotting 
mean average air temperature and mean average precipitation (Fig. 2). �e check_dataset.R �le also provides 
code generating climate diagrams at monthly scale for all LTEs.
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n=434 n=474 n=420

0

25

50

75

100

10−20 cm 21−25 cm 26−34 cm
Soil layer thickness

In
iti

al
 S

O
C

 s
to

ck
 �

M
g

ha
�1

�

Fig. 4  Initial soil organic carbon (SOC) stocks in the LTEs. Each triangle represents an observation for each 
agronomic treatment in the dataset. Grey area is a smoothed violin plot of SOC stock distribution, including the 
mean and standard deviation; the width of the violin plot re�ects the density of observations.
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�e particle size distribution in the soil_properties.csv table was checked and is represented in Fig. 3. Most of 
the soils have large silt content, with only 6 LTEs having a silt content below 30%.

�e SOC stocks distribution and dynamics were checked with several plots. �e initial SOC stocks distri-
bution according to soil layer thickness was consistent, with smaller SOC stocks values for the shallowest soil 
layer thickness (Fig. 4). �e SOC stock dynamics over time, shown in Fig. 5A, shows a wide range of variation, 
from sharp SOC decreases in bare fallow treatments, to large SOC stock increases observed in LTEs where large 
amounts of EOM were applied. On average, the SOC stock changes between the last and �rst measurement were 
slightly negative (Fig. 5B).

Data relative to crops and C inputs from crops were also checked with basic tests (absence of NAs, date 
consistency, absence of duplication). �e number of observations per crop and per crop type, shown in Fig. 6, 
highlights that the most frequently occurring crops in the dataset are winter wheat, spring barley, silage maize, 
and grain maize. Total C inputs from crops (comprising aboveground and belowground parts) show a wide dis-
tribution, with Q1, median, and Q3 values of 0.5, 1.16, 2.45, and a mean of 1.74 Mg C ha−1 yr−1 (Fig. 7). �ese 
C inputs are a slightly lower than current estimates derived from country-scale SOC modeling in croplands in 
Western Europe, such as 2.14 Mg C ha−¹ yr−¹ reported for France60 and 2.7 Mg C ha−¹ yr−¹ for Germany61. �is 
discrepancy is largely attributable to the signi�cant weight of the Broadbalk (UK) and Ultuna (Sweden) LTEs 
in the dataset, which are characterized by low carbon inputs from crops due to limited yields and/or intensive 
crop residue removal. �e distribution of C inputs from aboveground or belowground parts is shown in Fig. 8. 
�e consistency of calculated aboveground C inputs from crops was checked by comparing the aboveground 
C inputs with crop yields and fraction of crop residues returned to the �eld (Fig. 9). Overall, the aboveground 
C inputs are, as expected, smaller when the crop residues are exported from the �eld, and for crops with a large 
HI (e.g. silage maize). �ere are however cases where aboveground C inputs are small even with large crop 
residue retention (e.g., spring barley, spring oat, and winter rapeseed); these data points derive from the Ultuna 
LTE, where all crop residues are exported from the �eld62. For this LTE, the yield was considered to be the total 
aboveground biomass, associated with an estimated HI of 0.95. �is e�ectively results in smaller aboveground 
C inputs.

A limitation of the dataset is the need to estimate some required variables for SOC models, especially for 
C inputs. Belowground C inputs are a major source of C �ux into the soil, yet they are very rarely measured 
in LTEs. We relied on estimates of belowground C produced by the crops scaled with the aboveground bio-
mass (shoot:root ratio), i.e., belowground carbon inputs vary with yield. Other studies used �xed estimations of 
belowground C inputs, yield-independent and not scaled with aboveground biomass variations63,64. However, 
future users may use their own assumptions and methods to estimate C inputs based on measured yields and 
the HI provided in the dataset. Another limitation of the dataset is that most climatic variables were not directly 
measured, but came from reanalysis products, which could lead to uncertainties in soil C modeling exercises. 
Among the models that we identi�ed to de�ne the necessary input variables, only AMG incorporates soil pH as 
an input variable to calculate the mineralization rate of the active carbon pool47. In the present dataset, pH values 
were not harmonized across di�erent soil-to-water measurement ratios. Previous �ndings in Polish soils indi-
cate that such di�erences in ratio resulted in a di�erence of 0.1 pH units, which was not statistically signi�cant65.

�e present dataset does not encompass all temperate cropland systems and is heavily biased toward the 
Western European context. Evaluation of soil carbon models in other temperate regions such as the Americas, 
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Fig. 5  SOC stock changes over time in the LTEs relative to the initial stock (A), and distribution of SOC stock 
changes between last and �rst measurements (B). In panel A, intermediate observations between the �rst and 
last SOC stock measurements are masked; lines represent the pure interpolation between observations. In panel 
B, grey area is a smoothed violin plot of SOC stock changes, including the mean and standard deviation; the 
width of the violin plot re�ects the density of observations.
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Asia, or Eastern Europe using this dataset should therefore be approached with caution. �e inclusion of LTE 
data from these regions would enhance the dataset’s representativeness and reduce geographical bias.

5ÓÁÇÅ .ÏÔÅÓ
�e tables of the dataset can be joined by the site_name variable, present in all data tables. �e link between 
parameters tables and data tables can be done with the crop_name and crop_type variables for crop_allom.csv 
and c_inputs_crop.csv tables, and with eom_type for h_coef_eom.csv and c_inputs_eom.csv tables. �e dataset 
is provided as a common dataset to run with several soil C models. We did not provide individual input �les 
speci�cally formatted for each model, as several tools allow to run several models simultaneously66,67. �erefore, 
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